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NMPEANCNOBUWE

B 3aTOM exerofHuWke, u3jaHWe HOTOPOro HECHONbKO 3ajep
Xanocb, 6yfeT npefcTaBneHa HayuyHas [AeATeNbHOCTb LleHTpanbHoro
WHCTUTYTa (uandecHnx wuccnegosaHmin BAH 3a 1975 rop. CocTtaBnas
3TOT COOPHMK, Mbl, HaH W B MpeAblAylMx BblNycHaX, CTPEMUINCHL 03
HaHOMUTb uuTaTens ¢ Hambonee BaxHbIMA pe3ynbTaTamMu, Y4uTbiBas,
4yTo fjaHHas ¢opma oT4yeTa MNO3BONAET faTb /ML HPaATHUA 0630p
npoBoAuMbIX B WMHCTUTYTe paboT u He oTpaxaeT 6o0nee rny6oHux ac
NeHTOB Hay4yHON [eATeNbHOCTU.

A He cTaBnw nepeg coboil 3ajaynm B He6ONbLIOM Mpeauc-
NoBUU faTb COKpalleHHoe 0606lieHMe U TaK Wb CXeMaTU4YecKu
cocTaBfieHHOro o0630pa pe3ynbTaToB, a BMECTO 3TOr0 MONb3ysiCb
cnyyaeMm 106MNeiHOr0 rofa OrpaHMUYMBalOCb KPOTKUM W30XEHUEM
0BaALATUNATUNETHENR WUCTOpUKU LIeHTpPanbHOr0 WMHCTUTYTa (UINYECKUX
nccnepoBaHuii.

1975 rog sABuAcs rofom tbuneeB.B Mae oTmeyanochb
150-neTne ocHoBaHWA BeHrepckoi AkagemMumm HayK, B CBA3N C YeMm
6bl10 paccMOTPeHO pas3BUTUe Hayku B BeHrpum 3a BeCb Mepuoj
cyulecTBoBaHMA Akajemuu, npuyem ocoboe BHUMaHWe YAensinochb
nocnegHum 30 rogam, nepuojy pasBUTMA HaykuM Mocne 0CBOBOX-
feHna cTpaHbl. Hagelcb, 4YTO MOe YTBEpPXAeHWe He MOHaxeTcs
HECKPOMHbIM, HO B UCTOPWUM 3TUX TPUALATU NeT HemMaloBaXxHyl posb
cbirpan U LleHTpanbHbIA MHCTUTYT (M3NYECKUX uccnefoBaHuli, Befb
B 3TW TpuAauaTb neT BKAw4YawTca u Te 25 néT, 3a KOTOpble Ma/eHb
KWA WHCTUTYT, HacuuTbiBaOWMiA nep BoHavyanbHOC6Kono 100 coTpyaHu
KOB, MpeBpaTUNCA B KPYMHbIA Hay4yHO-UCCNefoBaTeNbCKUA LeHTp,

B KOTOPOM B HacToslee Bpema pabotaeT 6onee 2000 uyenoBek. 370
nccnefoBaTeNbCKUn LEHTP 3aBoeBasl LUMPOKOE MeXAy HapojHOe Mpus-
HaHue, npuobpen WCKPeHHUX APYy3eil B COLMANMCTUYECKUX CTpaHax,
B nepsyt o4epeab, B CoBeTckom Col03e, MOCTOAHHO OKa3blBalOLWEM
HaMm 60/bLLyl0 MOMOLL B OCYLLECTB/IEHUM HALMX KpYyMHOMacLTabHbIX
nccnefoBaTelbCKUX MNporpaMm.



OTmeyast t06unen, Mbl BCMOMUHAEM O MNPOLLIOM, 4TOGbl 6osee
yBEepPeHHO 4yBCTBOBATb Cebs B HacTOSLWEM W CMesee CTPOUTb M/aHbl
Ha 6ygyuiee .

He BCe MMEOT 04MHAKOBOE MHEHWE OTHOCMTENbHO Heo6XO0-
AMMOCTM 4eCTBOBAHWA t06unees. $ Aymailo, 4TO BpeMsi OT BpeMeHU
MosesHO OFNAHYTLCSA Hasaj, uTobbl FACHO, 6€3 WCKaXeHWs Mog BAWA-
HUeM MOBCeAHEBHbIX 3a60T YBWAETb Halle HAcTOsiLlee W peanibHO nna-
HUpoBaTb 6Gygyuiee.

HOPOTHO O IMPOLIIOM

Cos3paHue LleHTpanbHOro MHCTUTYTa (U3NYECKUX UccnepoBa-
HWA 6blN0 MHMUMMPOBAHO pelleHnem [pe3nanyma BeHrepckoit Akasemun
HayK, npuHAaToM 7 wmona 1950 ropa, KOTopoe 3aTeMm 6biUi0 yTBepXfie-
HO HapogHoxo3aicTBeHHbIM CoBeTomM BHP. CornacHo o6ocHoBaTefnbHOMY
aKTy B WHCTUTYTe NpOBOAATCA MpUKIafHble W (yHAaMeHTanbHble QU3N-
YeCKMe WCCNeA0BaHUA, OCYLLECTBNAKTCA TexHuyeckue paspaboTku, a
nosyyeHHble pe3ynbTaTbl - 4Yepe3 MPOMbILIEHHbIE NPEANPUATUA - BHeA-
pAlTCA B HapoAHOe XO03AWCTBO. WHCTUTYT NpUHMMaeT TakXe aKTUB-
HOe yyacTue B MOATOTOBKe BbICOKOKBaIN(ULNPOBAHHbLIX CMeLnanncToB.

Jo 1958 roga WM Haxopmncs nog BeAOMCTBOM BeHrepckoii
Akafiemmun Hayk, ¢ 1958 no 1967 rof - [ocyfAapCTBEHHOro KomuTeTa
no atomHoli 3Heprun BHP n BAH, a c¢ 1967 roga - cHoBa noj BeAOM-
cTBoM BAH.

Ha nepBom sTane pasBUTWA WHCTUTYTa rNaBHOW 3ajauveit
ABNANOCbL CO3JaHWe COBPEMEHHON 3KCMepuUMeHTanbHOl 6a3bl NpakTu-
YecKM BO BCeXx 06nacTaX (QU3NKKU, UCCNef0BaHUA B KOTOPbIX Obim
fO'CTYNHbI B TO BpeMs B Halleii cTpaHe. B 3aToT nepuog wuccnefoBaHus
orpaHuymMBanuchb, rnaBHbIM 06pa3om, BOCMPOU3BEAEHUEM YXe [OCTUT-
HyTbIX pe3ynbTaToB. B 3aTo Bpems cdopMupoBancs wuccnefoBaTenbCKUii
KONMNEeKTUB, KOTOPbIA, co3faBass 3KCNepuMeHTalbHYl W TeXHUYeCKyto
6a3y, B TO >Xe BpeMs HaKOMWI OMbIT, HEO6XOAUMBIA [NA AOCTUXKEHUS
HOBbIX pe3ynbTaToB. B 3T rogbl ObyM cO3AaHbl TakXke rpynnbl U cek-
TOpbl, 3aHWMalolmeca pa3paboTKON M NMPOM3BOACTBOM 3/MEKTPOHHbLIX WU
MeXaHN4YecKUX 060pyAOBaHUNA.

Brtopoii atan /1955-1960 rr./ xapakTepusyeTcs TeMm, uTO
B MHCTUTYTeE, OCYLEeCTB/AIOWEM YUCTO (QU3MYeCKUe ucCnefoBaHus, 6bbln
HayaTbl WUCCef0BaHWA B TakKux 061acTAX, KakK ffepHas XUMUSA, 31eKTpo
HUHa, (U3NKa U TexHUKa peakTopoB. ITO CTano BO3MOXHbIM 6naroja-
ps MOCTPOEHWD W NycKy 3akynneHHoro B CCCP wnccnefoBaTesibCKOro
peakTopa Tuna BBPC. B 3T0 BpemMs 3Ha4uWTeNlbHO BO3POC/IO YUCO



COTPYAHWUKOB WMHCTUTYTa, YNY4lIMIOCb TeXHWYecKoe cHabxeHue u 6bu10
[OCTUTHYTO MHOMO BblgaloWwMxca pe3ynbTaToB. WccnepoBaTefibCKUn pe-
aKTOp MO3BO/INA HayaTb HOBble 3HAYWTeNlbHble WCCNef0BaTe/IbCKUE MPo-
rpaMmbl B 061acTu HEWTPOHHOW (U3UKW, AAEPHOW XUMWUW, pPeaHTOPHON
OU3MKKN, GUIMKN TBepAOro Tena u T.A4. B 3TOT e nepuoj ynpouunnucb
M cTanu 6ofiee OpraHM3oBaHHbLIMWU MeXAYHapoAHble CBA3M WHCTUTYTa, B
nepsyto ouepefb, c CoBeTckum Coro30M.

Ha TpeTbem 3Tane pa3BuTua wuHcTUTyTa /1960-1970 rr./
NPoMUCXOANT MNOCTENeHHOe W3MeHeHWe XapakTepa WCCNef0BaTeNlbCKOW
pa6oTbl. WHCTMTYT, 3aHMMaBLIMICA paHee rnaBHbIM 06pas3om QyHAaMeH-
TaNbHbIMW WCCNEJO0BAHUAMMU, CTAHOBUTCA HPYMNHbIM WCCAEf0BaTE/IbCKUM
LEeHTPOM, MpPOBOAALMM OAHOBPEMEHHO (yHAaMeHTaNbHble, MNPUKNafHble
nccnepoBaHus, TexHUYecKue pas3paboTKM UM, B HEKOTOPOW CTeneHwu,
OMbITHOE MNPOM3BOACTBO. KoMMneKcHas [esATeNbHOCTb WHCTUTYTa, C
OfJHOW CTOPOHbI, o6ecneynBaeT OpPraHM3oBaHHOE COTPYAHMYECTBO Mexay
HECKOJIbKMMWU 061acTAMM HayKu, a C [JpYyroii CTOPOHbI, OCYLIeCTBAAT-
cA BCe (asbl UCCNef0BATENbCKOW [eATeNbHOCTM, HaymMHasa ¢ QyHAa-
MeHTa/bHbIX WCCNef0BaHUN W KOHYas OMbITHbIM NPOW3BOACTBOM.

Ha uyeTtBepTom 3Tane / ¢ 1970 r. / Bce 60/bluee BHUMaHUe
yaensieTcss uccnejoBaHWAM, KOCBEHHO WM HenocpejcTBEHHO cnoco6ceT-
BYIOLLMM 3KOHOMWYECKOMY pasBUTUIO Bceli cTpaHbl. [OCTUTHYTble B WHCTU
TyTe pe3ynbTaTbl, B NepByl o4epedb, B 06/1aCTW WU3MepPUTENbHOW W
BbIUMC/UTENIbHON TEXHWKW, HaWIM NPakKTUYecKoe MPUMMEHEHUWEe KaK BHYT-
py cTpaHbl, TaK K 3a py6exom. Ha aTom 3Tane O6bUIM HayaTbl MCCNEAO-
BaTeNlbCKUe MporpaMMbl, OpPWEHTUPOBAHHbIE HA pelleHne KOHKPEeTHbIX
3KOHOMMYECKMX 3ajay /uccnejoBaHue MaTepuanoB Ans namsiTu, pas-
pa6oTKa TEeXHONOrMWM WOHHOW uMNAaHTauuuM ANS NOAYNPOBOAHUKOBO
NPOMBILUNEHHOCTHN, SIAEPHO3IHEpPreTUYecKne uccnefoBaHua u 1.4./,
HanaxeHbl 6o0/fiee TeCHble CBSI3W C MNPOMbILIEHHbIMA MPeANPUATUSMU
/UenenbCKWn meTannypruyeckmini komb6uHat, Jlamnosbii 3aBofg u T.4./.
B TOo >Xe BpeMsi pellueHMe NpaKTM4YeCKUX 3ajay cTumynupyeT u dyHpja-
MeHTaNbHble WCCNefO0BaHMWs, MUrpaBlUMe BCerja BaxHYl pofib B fes-
TeNIbHOCTW HALIero WHCTUTYTa.

C Uenblo noBblleHUs 3(h(HeKTUBHOCTM KCCNef0BaTeNbCKOM
paboTbl MHCTUTYT YCTAHOBW/ LUMPOKME CBA3W C OTEYECTBEHHBLIMW Hayu-
HO-UccNefoBaTeNbCKUMU WMHCTUTYTamu. B HacTosllee Bpems Bce Gofee
BaXHYI pONb nNpuoGpeTaeT camas coOBpeMeHHas dopma COTpPYAHUYECTBA
- NpoBefileHWe COBMECTHbIX MCCMeJ0BaHUIA.



B nocnegHue rofbl Ha f[eATENbHOCTb WHCTUTYTa 3HauYUTesb-
HOe BNUAHME OHasanun rocyfapCTBeHHble wuUccnefgoBaTeNlbCKMe nporpam-
Mbl. VHCTUTYT B HacTosllee BpPeMs MPUHMMAET y4vacTue B BbIMNO/HEHUNU
HECKONMbKNX wMUccnepoBaTeNbCKNUX nporpamMmm, HaMeYeEHHbIX NPaBUTENbCT-
BOM U ApyrMmMmun BeAOMCTBEHHbIMW oOpraHusaynamu, N ABAAeTCA Koopau-
HaTopoMm pa60T no mnccnepoBaHMAM TBepAbliX Ten.

C aHBapa 1975 ropa LleHTpanbHbIl WMHCTUTYT (U3NYECKNX
nccnefjoBaHMini opuumManbHO  SAABNSAETCA MCCNef0BaTeNIbCKUM LEHTPOM,
COCTOSILMM M3 4eTblpeX WMHCTUTYTOB. OfHaKO, C TOYKM 3peHUs ynpas-
NeHNs, WHCTUTYT W B AanbHeillleM OCTaHeTCA eAMHOW opraHusauuen.

B HayuyHo-uMccnef0BaTelbCKOM LEHTPe B HacTosiliee Bpems-
paboTbl CKOHLEHTPUPOBAHbI B YeTbIPeX T[NaBHbIX HanpaBaeHUsx!

- (*)I/I3I/IHa 3/IEMEHTAPHbIX YacTuy W aToOMHOro sfAppa,
- uccnepoBaHMa TBepAbIX Ten;

- A[0epHO3HepreTuyeckue wnccnengoBaHuA,

- U3MepuTesnbHaa WU BblYHUC/UTENIbHadA TeXHUKa.

CO0TBETCTBEHHO 3TUM HanpasneHUAM B LIeHTpasibHOM WHCTU-
TyTE (*)I/I3I/ILIECKI/IX nccnefoBaHMn 6bIM  cO3faHbl 4eTblpe WHCTUTYTAa.

CocTaBneHMe oT4YeTa O LOCTUTHYTbIX HaMW B TeuyeHue
ABajuaTy NATM NleT pesynbTaTax sBAseTCcA HeNrrkoit 3agaueii. Mpuc-
Tynas K HanucaHui 3TOro Mpeauc/IoOBUSA, S Pelmi MPUBECTUM HECKOJb-
KO MpUMepoB, OAHAKO, BCMOMMHAs B O6WMX uepTax ABAALATUNSATUNETHION
AeSATeNbHOCTb WHCTUTYTa, S CTONKHY/ACA C TakuMm 6GoraTtbiM 3anacom
HayuHbIX pe3yNbTaTOB, BbIGpaTb M3 KOTOPbIX HauGosee Bbifawlecs oKa-
3as0cb upesBbluaiiHO TpyaHo. Ho, Bce e, BaxHellne pe3ynbTaTbl
npeAcTaBUTb HEO6X0AMMO, MO3TOMY MHE MPULLIOCL BbIAEIUTL HEKOTOpPbIE
M3 HUX. BO3MOXHO, 4TO s cpenan 3To He 6e3 npucTpacTusi, 3a u4TO
3apaHee MpoOLWY MeHs W3BUHUTb.

Mpexae BCero, MHe XO0Tenocb 6bl cAefaTb OfHO o6Llee 3a-
MeuaHue. LleHTpanbHblii UHCTUTYT (U3NYECKUX WUCCNefOBAHUA NoNb3yeT-
CS LUMPOHUM MEeXAYHapOAHbIM MPU3HAHWEM; pPe3yNbTaTbl, AOCTUTHYTble
HawmMM uccnefoBaTensiMu B 061acTu  (yHAAMEHTaNbHbIX MCCNeA0BaHUM,
BbICOKO LEHAT BO BCEM MWUPE, a [JOCTUXKEHUS MNPUKNAAHbIX WCCefoBaHUiA
LUIMPOKO BHeAPSIlOTCA B HapogHoe x03sicTBO. OfHaKo, cambiM 60/1bLLMM
LOCTVXKEHMEM $ CUMTAlD HAYUHO-TEXHUUYECKYH Ky/nbTypy, KOTOPYH KO-
NeKTUB LMOW co3pan 3a 25 feT CBOero CyuwecTBOBaHWS u pacnpocTpa-
HW1 He TO/NIbKO BHYTPU CTpaHbl, HO HEOAHOKPATHO u 3a €ee Mpejenamu.



MepBbIMA 51 XO4Yy BbIAENUTb HECHONbHO Pe3ynbTaToB, [OCTUT-
HYTbIX B 0611acTU (yHAAMEHTaNbHbIX UCCNeA0BaAHUM:

- OKCMEepUMEHTbI MO UHTep(epeHUMn U COBMNAZEHUI (POTOHOB
npyv Manoil WHTEHCUMBHOCTW CBeTa ANS BbIACHEHUS ABONCT-
BEHHO MpMpPOAbl CBeTa, pe3ynbTaTbl KOTOPbIX BOLLM BO
MHOrue YuebHUKM,

- BblicCHeHWe 3aKOHOMEpPHOCTeld MHOrooTOHHOro oToadek-
Ta ” (OTOMOHMU3ALWUW, BbI3BAHHbIX BO3/eICTBMEM BbICOKO-
WHTEHCMBHOTO /1a3epHOr0 W3/JYyYeHUS.

- O6ocHoBaHMe Teopun TaK Ha3blBAeMOro SfepHOro Luyma
aTOMHbIX peakKTopoB/GNyKTyaumm nMNAOTHOCTM HEeWTPOHOB/.

- OTKpbITME HOBbIX MArHUTHbIX CTPYKTYP W BbIsiCHEHME MeXa-
HU3Ma PasUYHbIX CTPYKTYPHbIX MNpeBpaLleHuii.

- OGHapyXeHue rafakTU4yecKOW aHW30TPOMNUU KOCMUYECKUX
ny yeii .

- [anbHeiiliee pasBUTUE TeOpPUM SAEPHbIX pPeaKLUUii.

- Paspa6oTka MNPUHUWNWANLHO HOBOr0 MeTOo4a HeWTPOHHOM
CNeKTPO CKOMUH.

- CBepxBbICOKOTOYHOE OMpeAeneHne NOCTOAHHOU Pupgbepra.

- WM3yuyeHue [MHAMUKU [ABUKEHWUS MarHUTHbIX [OMEHHbIX CTEHOK
-9
¢ paspewennem Bo Bpemenn 10 CeK.

- BbisicHeHne B3aMMOCBA3N MeXay YMNOPALOYEHHOCTbIO aToMOB
M MarHUTHbIMW CBOWCTBaMM B cnaaBax, WMelOWWX 60nbLioe
npakTnyeckKkoe 3Ha4deHwue.

- TeopeTWyeckOoe W 3KCNepuMeHTas bHOE WCCMefoBaHWe Mpu-
Y/AHbI aHOMa/sibHOro noBefeHUA TYHHENbHOro TOKa, nNpoxoAas-
wero 4epes cnoum mMetTann-uvionAaATop-meTann.

- TeopeTnyeckoe U 3IKCMNEepUMEHTa/IbHOE W3yYeHUE BAUAHUA
HeBONbLWNX KONMNYEeCcTB HpMMECEIZ B 4YUCTbIX MeTannax.



3TN N nojobHble UM, HenepeyYncneHHble 34eCb pe3ynbTaThl,
Kaxyuipeca HECKO/IbKO OTBJ/IeHEHHbIMU, MNPUHEC/IN WUHCTUTYTY TO Bbk
COKOe MeXAyHapoAaHOEe nNpu3HaHWe, KOTOPbIM Mbl MO npaBy ropaumcsa.

Hapagy ¢ (yHAaMeHTanbHbIMW wnccnefoBaHnamMun B LA
NOCTOSAHHO YJeNAnocb W yfensieTcs B HacToslee Bpems 60/bLuoe
BHMMaHMe BHEAPEHUIO MOMlyYeHHbIX pe3ynbTaToOB B HapogHOe XO03AMWCTBO
Hayka MHOXeCTBOM HWUTeidi KOCBEHHO WM HeNnoCPejCTBEHHO CBsA3aHa C
COBPEMEHHbIM MPOM3BOACTBOM.

Mepeyncnio KOPOTKO HEKOTOPble M3 NPakKTUYeCKUX pe3ynbTa-
TOB !

- fApepHodumsnyeckne wuccnefosaHMss noTpe6oBanun co3jaHus
AfepHbIXx npubopos. [MpPoM3BOACTBO AfepPHbIX MPUM6OPOB Ha
3aBofe "lamma™ oCHOBbIBaeTCcA Ha npubopax, paspaboTaH

HbiX B LD

- B W 6bin pazpaboTaH MHOrokaHanbHbI aHanusaTop,
cnyxawyini Ans COpTUPOBKM WM XpaHeHUs 60MblIOro Koiu-
yecTBa Pas/NMUHbIX faHHbIX. [MPOM3BOACTBO aHanusatopa
6bl10 nepefaHo 3aBOAY 3/IEKTPOHHbIX W3MEPUTENbHbIX MNpU-
60poB .

- PelweHne 3Tux 3ajay MoOCAYXWI0 OCHOBOW ANA co3faHus B
LD nepsoii BeHrepckoin manoin 3BM - TPA-1001,

- Manbe 3BM Trna TPA WMPOKO W3BECTHbI U 3a py6exom,
OKOMI0 CTa pas/InyHbIX KOH(Urypauuin pabotaeT B Hac-
Tosllllee BpeMsi B pa3HbIX cTpaHax Mupa /gaxe B UHguwu/.
HoHcTpykTOpbl 3BM TPA B 1974 rogy 6buM yaocToeHbl [0
CyfapCTBeH HO NpemMuu.

- Bblgaoummcs pesynbTaToM siBAseTcs pa3paboTkKa CUCTEMbI
n3MepeHus u cbopa AaHHbIX ¢ IBM TPA, ycTaHOBNEHHON
Ha [pugyHailckoi 3anekTpocTaHuMu. Hak BO Bpems
3C3-gHeBHO/i MPO6GHOW 3KcnayaTauuuM, TakK W Mo HacToAllee

BpeMs cuctema paboTaeT 6€30TKA3HO.

- bBonblioii MexAayHapofHbli OTKAMK nonyunn LW 3a paspa-
60TKy cTaHpjapTHoOl cuctembl CAMAC /COMPUTER AIDED
MEASUREMENT AND CONTROL/ gna 06paboTku nepegaBaemMbiX
Ha OBM paHHbIX.
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3HaUYUTeNbHbI 3KOHOMMYECKMIA 3dheKT pfaloT paspaboTaH-
Hble B LYK ycTaHOBMM [ 3KCMPECCHOrO OMpefefieHns
Kucnopoga, paboTtawwme Ha [yHayiBapowWCKOM MeTannypru-
YeckoM 3aBofle U BaroHocTpouTenbHOM 3aBoje B I. [bép .
OCHOBOIi  3TWUX YCTAHOBOK SBNAOTCA paspaboTaHHble Ans
AfepHODMINYECKUX WUCCNef0BaHUA HEWTPOHHbLIA reHepaTop
n cuctema cbopa AaHHbIX. AHaNOrMyHble ycTaHOBKM pa6o-
TalT W 3a rpaHuuei.

B LA 6bM HayaTbl, a B PacnofiIo)KeHHOM N0 COCEeACTBY
MHcTUTyTa un3oTonos BAH npogomkeHbl paboTbl Mo paspa-
60TKe MeTOA40B MONYYEeHWA PajMoaKTUBHbLIX WM30TOMNOB U WX
BHEAPEHUI0 B HapoAHOe X038lCTBO.

Bnarogapsa 6onbwum ycnexam LJPA B ob6nactm peaKTOpHO-
(hU3nyecKnux uccnefoBaHUn B Halem WHCTUTYTe - N0 MHULUMa-
TuBe [llocToAHHON Homuccmm C3B N0 MCNONb30BAHWUIO aTOMHON
3HEPrMM B MMPHbK Lensx - 6bil cO3A4aH  MeXAyHapoAHbIli mccnepo-
BaTeNbCKNIA KONNEKTUB [N MNPOBeAeHUA peaHTOPHOMMU3IN-
YeCKUX uccnefoBaHWin Ha KpuTuyeckoii cbopke BBIP.
HonneHTMB p[o6MNCcA 3HAYUTENbHbIX Pe3ynbTaToB B onpeje-
NEHUN HEeNTPOHOPMINYECKMX [aHHbIX, HE06X0AUMbIX ANS
NnpPoeKTUpOBaHNA peakTopoB Tuna BB3IP-1000.

McnbiTbiBaeMass BO BCeM Mupe '"HexBaTkKa” 6en1KoB U He06-
XOAUMOCTb 60nee 3KOHOMMUYHOFO WX MCNONb30BAHWUA CTU-
Mynuposanu pas3paboTky B LA aHanuTuyeckoro metoga
0N onpefeneHuWsa cofepxaHus 6en1KoB S NPOAYKTax cenbce-
KOFo X03flicTBa W MULWIEBOA NPOMbILAEHHOCTU. YCTaHOBKa
"autoPRODET", nonyuuBlias M3BeCTHOCTb HaH B BeHrpuu,
TaH M 3a pybexom /n ypgocToeHHasa npemun/, BbI3Bana
6oNbLUOA WHTepec cneunanncToB.

Bonblioi NONynApHOCTbIO MNONb3yeTcA NojgkNvaemas K 9BM
aHanuTuyeckas yctaHoBka "SATELLITE”, koTopas MoxeT
6bITb yCMewWwHo WCNonb3oBaHa B MeAuUUHe AnA 6bICTPOro
KOMMNMIEKCHOTO aHanv3a HPOBW, MOYM U T.4.

Pe3ynbTaTbl M3yyeHUA "'Teopun LWIYMOB” HALWIM TMPUMEHEHME
npu cosfjaHuu npubopa ANaA WUcCNefOoBaHUA CepAedHblX TO-
HOB, 3aMHTepecoBaBLUEM KapAMONOroB.

B LM 6b1n1 co3faH nepBbld B CTpaHe nas3epHblli MCTOYHMUH

cBeTa. PesynbTaTbl, MoAy4veHHble B 3Tol ob6nactm B LMD
B HacTosAllee BPeMA WCMNONb3YHTCA Ha BeHrepckom onTuuye-
CKOM 3aBofe, Ha npegnpuatunm REMIX n apyrux npeanpwus-
TUAX .



Mony unM M3BeCTHOCTb W LUMPOKOe MNpUMeHeHuWe paspabo-
TaHHble B LYK npuGop Ansa um3mepeHus GUOMOTeHLManos,
(hemTOoamMnepmeTp, CAyXawmii AN U3MepeHUs Oo4YeHb cnabblix
ToHOB /10 ~ °A/, a Takke ceMmeiicTBO Npu6OpPOB ANA Bbl
COKOTOYHOTO MW3MEpPEeHUA W perynmpoBaHWs Temnepatypbl u

T.4.

- B xope peweHna 3afay no nporpamme '‘WccnegosaHus
TBepAbIXx Ten” B LD Havanacb co3faBaTbCsa Takas
TexHonorunyeckas 6asza /MOHHaA WMNNEHTaUWA, BbIpaLy-
BaHWe MOHOKpUCTannoB u T.4./, KoTopas ABAseTcA
HEOTbeM/IEMON 4acTbi0 PasBUTUS W COBEPLUEHCTBOBAHMUA
npov3BOACTBa feTaneil 3M1eKTPOHHOW MPOMBILLIEHHOCTH.

- Bblgalowmecs pesynbTatbl 6bUM LOCTUTHYTbI B paspaboTke
YCTPOWCTB MarHUTHOW MNy3blpbKOBOW NaMsATW, KoTopble 6y-
OYT WrpaTb WUCKMNUYUTENbHO BaXHYK POAb MNpU CO3jaHumn
HOBbIX 3BM, BbINYCK KOTOPbIX NnaHupyeTcsa okosno 1980 ropa.

- B LW 6bina paspa6oTaHa ycTaHOBKa A1l WOHHOrO BHejpe-
HUA, He ycTynawuwas Mo Ka4yecTBY MWPOBOMY YPOBHIO, He06-
XOAMMas [N COBEPLIEHCTBOBAHMSA MNPOU3BOACTBA MOMYNPOBOA-
HWKOBbIX MNPU60OPOB.

MoxHo 6bU10 6bl elle AONT0 MepevyucnsaTb Hawm pesynbTaThl,
0AHAKO, £ gymakw, 4TO W MNpUBEJEeHHble [0 CUX NOp NPUMepbl CBUfAe-
TeNbCTBYT 0 TOM, 4TO Hawa paboTa He 6bina 6ecnNoOfHOW.

HEHOTOPbIE Mb'M 0 BYIYLLEM

Mepes WMIHCTUTYTOM, OTMETMBLUMM HefaBHO CBOe [ABafuaTUNATH -
neTue, MOCTaBfieHbl HOBble BaXHble 3agauyu. CTPOUTENLCTBO PasBUTOrO
COLMAaNUCTUUECKOro 06UecTBa HEMbIC/IMMO 6€3 BCe BO3pacTaloWero ak-
TUBHOrO y4acTWsi HayKu. B HacToAWwmMi MOMEHT B 06LECTBEHHO-NOMUTU-
YECKOM >KM3HM CTpaHbl HauboNbluee BHUMaHME yfenseTcs Bompocam
9KOHOMWUYECKON MOANTUKMW. TIp CAOXKMBLUMXCA BHEWHUX W BHYTPEHHUX
YCNOBUAX, OMNPeAensiiowmx 3afaynm 3KOHOMUYECKOTO PasBUTUS Ha ANN-
Te/lbHbI CPOK, WCK/OHYUTENbHO BaXHYI0 PO/ib UrpaeT CBOEBPEMEHHOE K
3 (heKTUBHOE MCMNOMb30BAHWE HAYUYHO-TEXHUYECKUX [AOCTUXKEHWIA.

M3BeCTHO, 4TO pecypcbl TPYAOBOW CUMbl YXe B HacTosllee
BpeMSA OrpaHu4yeHbl, W B OGyfyllemMm OXujaeTcAa WX JAanbHelllee cokpa-
weHue. Takum 06pa3oM, 3KOHOMWYECKWUA MNporpecc MOXeT 6biTb OCY-
WecTB/IEH MNOYTW WCKAOUUTENbHO 3a CYET MOBbIEHNS MPOU3BOAUTENb-
HOCTW Tpyfa, a 3TO BO3MOXHO 06ecneynTb Wb ObICTPON W 3AhdeKTUBHOM
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peanusaumneii Hay4YHO-TEXHUYECKUX [OCTMXKEHUA. OUeBUAHO TakKXe,
4YTO TeMnbl 3HOHOMMWYECHOrO PasBUTUS OMNpefensoTCcA A0Neid BbIFOAHO
3KCNOPTMPYEMOV HOH KYpPEHTHOCNOCO6GHOW NpoOAYKLUUM, NPOM3BOACTBO
HOTOPOI HembICIMMO 6€3 3Ha4YMTEeNbHOr0 COBepLUEHCTBOBaHUA accop-
TUMeHTa MNPOMBILLMEHHON NpoAyKUUKU. 3ITO coBeplUueHCTBOBaHWEe W obec-
neyeHne KOHKYPEHTHOCMOCOGHOCTU HEBO3MOXHO 6€e3 [OCTUMXKEHUA W
BHEAPEHNS HOBbIX Hay4YHO-TEXHWYECKWUX pe3ynbTaToB.

ToT hakT, uTo BeHrpus BblHYX4eHa WMMNOPTUPOBATbL Kak
3HEProHOCUTEeNW, TaK W Cbipbe, MOBLILAET LEHHOCTb Tex MNPou3s-
BOACTBEHHbIX TEXHOMOrMiA, KOTOpble TPeBYT Masioro KosjuyecTsa
3HEPrMM W Cbipbsi, HO pa3paboTKa KOTOPbIX SABAMETCHA'Pe3yNbTaToMm
3HAYNUTENbHOr0 BK/Maja YMCTBEHHOro Tpyga. HecoMHeHHa Takxe u
B&KHOCTb YCKOPEHWS 3HEPronpou3BOACTBA HAa OCHOBE SepHON aHep-
mm .

Bce aTm TpeboBaHWs onpegensawT U 3agavnm LleHTpanbHoro
MHCTUTYTa (U3NYecKUx uccnefgoBaHuii Ha Oyayliee, HekoTopble Wu3
KOTOPbIX A XO0Ten 6bl 3f,eCb YNOMSAHYTb.

Bo-nepBbiX, 04YeBUAHO, 4YTOo B LI/ n B panbHeilwem uene-
coo6pa3HO npojo/mKaTb WCCNef0BaHWA B YNOMAHYTbIX B Hayane npeju-
CNoBMA 4eTbipex HanpaBneHMsAX. Heobxoaumo ewe 605ee WHTEHCUB-
HOe pasBuTWe M3MepPUTENbHOW W BbIYUCAUTENIbHON TEeXHWUKW, Y4UTbiBas
oXugaemylo B OyAylleM TeXHO/NOFMYecKylo pesontouuio. Bce 6onbluee
pacnpocTpaHeHue MOAYNPOBOAHUKOBbLIX YCTPOWCTB C BbICOKOW CTe-
NeHb0 WHTEerpMpoBaHuUs NpPUBOAMT, B NepByl o4vepefb, K UCNONb30Ba-
HWO cucTeM o6opypoBaHMii, 6onblUyld pPosb B KOTOPbIX 6yAyT urpaTb
MUKpPOMpPOLeccopbl M NpoYMe aHaNornyHble ycTpoicTtBa. Ha nepegHuit
nnaH fJo/mkHbl ObiTb BbIABMHYTbI paboTbl Mo pas3paboTKe KOMMAEKCHbIX
YCTaHOBOK AN HEeMpepbiBHOIO OMpejefieHNss W PeryinpoBaHUsi MIHOBEH-
HOr0 COCTOSIHUSA C/IOXHbIX MPOLLECCOB M CUCTeM. Takol 3ajauveil sBnA-
eTCcsA co3faHuMe cuUCTeMbl W3MepeHMA U cbopa [aHHbIX AN TepMOsAepHbIX
yctaHoBOK TGHAMAH unn >ke cucTem Ans NPOeKTUPOBAHUA W UcnbiTa-
HUA CXeM MNOMYMpPOBOAHWKOBbLIX MNPUGOPOB BbICOKON CTeNeHUn WHTerpu-
poBaHus .

B TeueHue cnefylowmx nNatM net nepej MeXgyHapoaHbIM
KONNEKTUBOM M0 PeaKTOPHOMU3NYECKUM WCCefOBaHUAM CTOUT 3ajava
NpoBefleHNsA M3MepeHuii, MNO03BONAIWMX OCYLLeCTBAATb TOYHble pacue-
Tbl NapaMeTpOB aKTUBHOW 30HbI peakTopoB Tuna BBOP. Ha ocHoBe
pe3ynbTaToB 3TUX W3MepeHU’ Heobxogumo paspaboTaTb MNpPOrpaMmmbl
0N UHXEHEepHbIX pacyeToB. 3anfaHMpPoBaHO NpoBefjeHue 6ofee WH-



TEHUN MHBIX KccnefoBaHWA HelWTpPOHHOro wyma ASC c Uenblo pa3paboT-
K1 MeTOAOB [ANSi NpeAcKaszaHWsi BO3MOXHbIX MOBPEXAEHWIA. Kcnonb3ys
BO3MOXHOCTMW, MNpejocTaBAseMble MeXAYHapOAHbIM COTPYAHUYECTBOM,
Heo6X04MMO MNPOBECTW UCCMef0BaHWA Tennopusnyeckux caoiicTe A3C,
onmpasicb Ha MOCTPOEHHY B 3TOM roAy TepMOruApaBAUYecKyl u3Me-
puUTeNbHYD CUCTEMY.

B o6nactu ¢u3vku TBepAoro Tena NpeacTouT MPOJOKUTH
nuccnefoBaHua asoBblX MpeBpalleHuii, yaenss ocoboe BHMMaHMe MoBe-
[EHMI0 KBa3MW - 04HO MepPHbIX CUCTEM W BbICHEHWIO MeXaHM3Ma HeKOTOpblIX,
BaXHbIX C TOYKW 3PEHUS TEXHONOrMYECKOro MpPUMeHeHUs, (a3oBbIxX
npesBpateHnii. B HawmMx nnaHax BaXHOe MeCTO 3aHUMaloT paboTbl MO
co3faHnlo obpasuya MarHUTHOMW MNy3blpbKOBOW NamATU, MNPUTOAHON 1
ANS NpaKTWYecKOro npumeHeHus. [Ona 3Toro Heo6XxoAMMO YycoBep-
LWeHCTBOBATb TEXHOMOrMYeckKyl 6a3y ANA BblpalMBaHWs MOHOKpPUCTas-
N10B, TOHKUX MMEHOK W CO3[jaHWsi [OMeHOMepeABUTaloWNX anmnamkayuii
C LMPWHOW NMHWIA 1-2 MUKPOH. Mcnonb3ysa pesynbTaTbl B 061acTu
TEXHONOTUN WOHHOW MMNNaHTauuu, COBMECTHO C APYTMMMW  KPYMHbIMA
Hay4HbIMA WHCTUTYTaMU W MPOMbILIEHHBIMU MPeANpUATUAMU  Heob6X0AnMO
obecneunTb cO3faHMe TexXHOMOrnyeckoi 6asbl OTeYeCTBEHHOro Mpo-
M3BOACTBA MONYNPOBOAHNKOBbLIX MPUGOPOB BBLICOKON CTEMeHU WHTerpu-
poBaHuWA. BaxHOW Temoil ABNAETCA BbISCHEHWE 3aKOHOMEPHOCTeli B3a-
UMOAENCTBUA MeXAY BbICOKOUHTEHCUBHbBIM fla3ePHbIM W3/yYeHUEM U
TBEPAbIM BELLECTBOM.

CornacHo MexayHapojHOMYy MpPOrHo3y, Ha OCHOBe [OCTUXe-
HUA TepMoOsilepHbIX WCCMefoBaHU Ha pybexe TbiCAUENeTUA MOXHO
0Xujatb MNOABNEHUA ALEPHOPY3MOHHbLIX 3HEPreTUYECKUX peakToposB. B
ob6nacTv TepMOSIlepPHbIX MCCNefoBaHU BefylolWwas pofib MPUHALNEXUT
WHcTUTYyTy aTomHoli aHepruu um. KypuaToBa, € KOTOPbIM y Hac Hana-
)KEHO TecHoe coTpyfHuMYecTBO. Takum o6pasom, wuccnegosaTtenu LA
MMEIOT BO3MOXHOCTb BK/KOUMTLCA B 3TW wuccnefoBaHusa. Co cBoei
CTOPOHbI, HalWl WHCTUTYT MOXeT BHeCTM BKAaj B 3TU MUCCNefjOoBaHuA,
npegoctanana WMAS uMm. KypuaTtoBa CpeACTBa BbIYUCAUTENbHON W
N3MepUTENbHOW TexHuWKW. Haue yyacTme B 3Tux paboTax 6bu10 Obl
6onee 3ahpeKTUBHbLIM, ecnn 6bl B LD B TeueHme cregylowein NATUAETKU
MOXHO 6bl10 6bl YCTAHOBUTbL MNpefsiokeHHY0 WAS ManorabapuTHyl Tepmo-
AflepHY0 YCTAaHOBKY [N151 WUCMbITAHUA W3MEPUTENIbHbIX MeTOAO0B, KOTOpble
B 6yayuwiem MornuM 6bl 6biTb NPUMeHeHbl Ha 60MbLUMX TepPMOsiepHbIX ycTa-
HOBKax
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B nocnepywowue rogbl B LM 6yayT paclumpeHbl paboTbl Mo
NPYMeEHEHNIO U pacnpocTpaHeHUo (PU3NYeCHUX- MeTOA0B B 6uonoruu,
MejuLMHE W, 0CO6eHHO, B CefIbCHOM XO03AWCTBe. B CeNbCKOM XO03AMKCT-
Be, MPOW3BOACTBO B KOTOPOM YXe MOYTWM [JOCTUTN0 MPOMbILLIEHHOIO
ypoOBHSA, BCe 6o0/bluee 3Ha4vyeHWe npuobpeTaldT COBPEMEHHble TEXHONOTM-
YeCKMe, WU3MepuTeslbHble W KOHTPO/IbHble MeToAbl. [103TOMYy Heo6xo04MMO
06paTuTb 6o/bllee BHUMAHME Ha WCMONb30BaHWe [JOCTUTHYTbIX B 3TOl
obnactn B LY pesynbTaTos.

KonnekTus [BaguatunsTuieT Hero LIeHTpanbHOro MHCTUTYTa
(hM3NUECKUX WCCNE0BAHWIE C BOOAYLUEBNEHWEM MPUCTYNAaeT K PELUEHMIO
NnocTaBNeHHbIX MNepej HWM 3ajay M HajeeTcs, 4TO Heo6XoguMble Ans
3TOr0 YCNoBUS /COBpEMEHHbIe MolHble 3BM, PEKOHCTPYMPOBAHHbINA UC-
cnepfoBaTeNbCKNiA peakTOp, KpyMHble YCTAaHOBKU W T.4./ 6ygyT
CBOEBPEMEHHO 06ecneyeHbl.

Mbl HEM3MEHHO CledyeM MPUHLWNY, COrNacHO KOTOPOMY B
061acTV  (PyHAAMEHTafIbHbIX WCC/Ie0BaHWIi HeO06XOAMMO MOAAEPXKMBATD,
C y4eTOM HalMX BO3MOXHOCTeM, BCe M0 HACTOAWEMY pe3y/ibTaTUBHbIE
HAUMHAHUA, TaK KakK MNPUWOBPETEHHbI [0 CUX MOP OMbIT MNOKa3blBaeT,
yTo fAeicTBUTENbHYIO 6a3y MNpPaKTUYeCKOro WCMojb30BaHWs danu pe-
3ynbTaTbl, AOCTUTHYTble HamMuM B 06/1acTW (yHAAMEHTanbHbIX MCCNeAo-
BaHWii. TMpu COCTAB/IEHUM HALEro MNATWUAETHEro njaHa Ml CTPEMUIUCH
NpUAEPXNBATLCS 3TUX TPeBOBAHUN W C YNy4ylWeHUEM BHELWHUX W BHYT-
PEHHUX YCNOBMUI Yy HaC MOSABATCA XOPOLWIME LIAHCbI PelnTb MOCTaB/IEH-
Hble 9KOHOMMYECKME 3ajaynm B 06/1aCTM HAyKW C MOMOLUbIO AKTUBHOIO
cogeiicTeus Konnektuea LD v ganbHeiwero pasBuTUs CO3[AHHOTO

B MHCTUTYTe uUcCcCneafoBaTenNbCKOro noTeHuywuana.

A, LHnN
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OPYHOAMEHTANbHBIE TEOPETUYECKUWE NMCCNEAOBAHUWA

PE3Y/IbTATHI

OYHIAMEHTA/TbHBIE MPOB/IEMbI ®U3VKA
A. Bapxep, . Hwupa#hi, M. Uurnap-Hapau, J1. AHowm

Fpynna TeopeTquCKon (*)I/I3MKI/I npogonxXana CBOK [AeATENbHOCTb NO Han-
paBneHuam nccnefoBaHMin, OnNUCaHHbIM B npeabifywnx exerofgHunkax. W3yyanuce BON-
HOBOMEXaHMYECKMe acnekTbl camMoB3aumogeincTeua. WccnepoBanncb ycnoBus oTpaxe-
HUA BONTHOBOrNo naketa OT ABYX TOHKWUX MNOTeHUMaNnbHbIX CTEHOK W ero NpPoOHMKHOBE-
HUA 4Yepe3 HUX.

Akagemuk J1. SHoww Gbln MpUrialleH Ha OAWH CeMecTp B KWUNCKUA yHUBep-
cutetr (Kiel, ®PI), rge oH, B 4aCTHOCTW, npouyen (akynbTaTUBHbIA Kypc nekuwui
06 3KcnepuMMeHTanbHOM MoAgXofe K Npo6nemMam TeOpUW OTHOCUTENbHOCTWM U BOJAHOBOM
MexaHuku. M. Kupaii B aBrycte 3TOro roga BepHyncs M3 AYPXaMCKOro yHWBepCH-
TeTa, Ha Gu3nyeckom ¢akynbTeTe KOTOPOro NpMHUMAn yuyacTue B UCCNefOBaHUAX
KOCMUYECKUX Ny4eil.
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BaHus B Kwune, akagemuk Jl. SHOWM NOCETMA HECKONbKO CPeAHMX LWKOA, W NO NpPOChb-
6e npoteccopa BecTthana npouyen nekuum [NA CTYJEHTOB M NPOBEN HECKONbKO ce-
MWHapoB ANA npenofasaTenei.
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OTgen (UavHM BbICOKMX 3HEPruil, WM KaK paHblle Ha3bl-
Bancsa, OTAen KOCMWYECKWUX fny4yeir, 6bln co3pgaH OLHOBPEMEHHO C
ocHoBaHuem LMP, C camoro Havana CyLlecTBOBaHWA B OTfesie U3y-
Yyanucb KOCMWYECKMEe NyyYnm U B3aUMOAENCTBUS 3/1eMEHTPaHbIX YacTul
npu BbICOKUX 3HEPTUAX.

C 1951 ropga wuccnefoBaHMA KOCMWUYECKUX flyyeldi BeUCb
noj PYKOBOACTBOM akajemuka -/1 HAHowm.

C uenblo KanubpoBKW MW3MepUTenbHONM annapatypbl B nep-
BOEe BpeMS BOCNPOMW3BOAMANCH HEKOTOPbIE, YXe XOpOLO W3BECTHbIe
3KCMEPUMEHTbI, HO C Nydweihn TO4YHOCTbI. CamocToATeNnbHas Npor-
pamma uccnefoBaHWii KOCMMYECKUX Nydeidr cyuwecTByeT yxe ¢ 1953-
1954 ropos.

B nepuog 1950-1960 rofoB O6bUM MONyYeHbl cnegytoLime
LeHHble pe3ynbTaThl!

- onpegeneHbl MeTeOpPONOrnyYeckMin apdekT, 3DPeKT NPOX0oXKAEHUA,
AMHBL NOT/IOWEHNS 1 pacnpefeneHna NAOTHOCTU LUMPOKMX aTMo-
CepHbIX NUBHEN;

- onpefjeneHbl TakXe TO/LWMHA MOMOWEHNA W cpefHWii cBO6GOAHBLIA npo-
6er HelWTpoHOB C 3Heprueld 30, 60 m 100 3B B pa3Hbix BellecT-
Bax, W MW3yYeHbl CEYEHUA N~p Heynpyrux npoLeccoB MpuM 3TUX Xe
IHEPrunsaX ;

- M3y4yanucb YrnoBble W UMMY/NbCHble pacnpefeneHUss BTOPUYHBIX
T 1510_,518 LD
4acTUL, BbICOKO3HEPTeTUYHbIX NMBHen (1 -1 3B u onpege-
nanca  KoahUUMEHT HeynpyrocTtu 3TUX NUBHEN;

- 6blna OTKpbITa CO/IHEYHO-CYyTOYHAA W 27-fHeBHas MOAyNAUMSA nep-
o 11
BWUYHOT0 Wu3NyyeHusa c 3Hepruen 1lo 3B.

HauvHas c cepeaumHbl 60-x rofoB cTanuM u3yyaTb acTpodu-
3M4yeckMe acnekTbl KOCMWYECKMX fy4deil. Mcnonb3ys pesynbTaTbl, No-
NlyYeHHble C MOMOLUbIO MOA3EMHBIX MIOOHHbIX TeseCKOMoB, MOoHa’anu cy-
luecTtsoBaHne 27-fHEBHON KBa3MMNepuofM4YeCKOW BOMHbLI. B obnactm
TeopeTUYECKNX UCCNeAOBaHWIA 3aHMManuCb pacluMpeHVeM KOHBEKLMOH-
HO-AN(DdY3NOHHONW  Teopun, W B pe3ynbTaTe HaM yjanocb 06bACHUTH
NoNycyTOYHble WM3MeHeHWSA. Mbl Havannm Takxe W3yyaTb 3ddekT Dopby-

wa.
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B pamMKax M3y4yeHUs aHU30TPONUW KOCMUYECKMX Jlyyell Ham
yfanocb nokasaTb aHW30TPOMUIO ranakTUUYECKUX KOCMUYECKUX Ny4eld.
Mol Hawwm  0,1%-HYH0 OTHOCUTE/IbHYI0 aHW30TPONUIO MpU 3Heprusax
~6.1013 sB.

Ha ocHoBe pAaHHbIX, MO/yYeHHbIX C mnomowptlo WC3 MHTep-
Kocmoc-3 M MHTepKOCMOC-5 HaMu WU3yyanucb MNPOCTPAHCTBEHHOE W
BpPeEMeHHOe pacnpefefnieHNa 3N1eKTPOHOB ¢ 3Heprueh 0,1-10 MB un
NPOTOHOB C 3Hepruein 1-50 MsB, BbicbiNaWmMxcs U3 pajgmnalnoHHbIX
nodacos 3eMnu. Ha oCHOBe [aHHbIX, MOMlyYEHHbIX CO CNYTHUKa
MporHos-3, 6bUM onpefesieHbl MHTEHCUMBHOCTM MOTOKOB 3/1€KTPOHOB,
NPOTOHOB U TSKeNbIX ALEP B MEXNNaHeTHOM MNPOCTPaHCTBe.

Bonblias 4acTb Halwmx uUccnefoBaHuWii B 06/1acTU KOCMUYec-
KUX nydeli 6blna npoBefieHa B paMKax MeXAYyHapoAHOro COTPYAHU-
yecTBa (Hampumep, 3KCMEPUMEHTblI MO U3YyYEeHWUIO aHU30TPOMNUM BeIUCH
Ha BeplwuHe Mycana, Ha CTaHUMM KOCMWYeCKMX nydeil BonrapcHoii
AH, 1 Ha TsaHb-LLlaHbCKO/ BbICOKOFOPHOW Hay4HoOW cTaHumm AH CCCP) .

JKcnepuMeHTanbHasa @U3MKa 3MeMeHTapHbIX 4YacTul, B camoMm
Hayane pasBMBanacb B pamMHax KOCMWYECKUX wuccnefosaHuii. B 1956-
1957 ropax, Korga Havan pa6oTaTb cuHXpoda3oTpoH OUAW, ansa
BEHrepCKOW 3KCMeprMeHTaNbHOW (U3NKN 3/1EMEeHTAapPHbIX YacTul, OTKPbI-
NNCb HOBble MNepcrneKTuBbl. [loABMAacb BO3MOXHOCTb B XOpOLIO onpe-
[leNeHHbIX 3KCMepuMeHTa/lbHbIX YCNO0BUAX MWCCNefoBaTb B3auMofelicTBUSA
3INeMeHTapHbIX 4YacTul. [lepBble 3KCMEPUMEHTbl BEUCb C MOMOLBIO SAep
HOW amynbcun, a ¢ 1960 rofa - nNy3bIpbKOBbIX Kamep.

B nepuop 1960-1960 rr. 6buM MONy4YeHbl CnegyloLline OCHOB-
Hble pe3ynbTaTbl»

WccnefoBaHbl XxapaKTepUCTUKW B3aMMOAECTBUA 3neMeHTap-
HblX YacTul, € fAgpamu 3MynbCuu W fUdpakuMoHHas auccouyunauus. On-
pegenunn Tun B3aumoaencTBMA U Gopm-takTopbl pacnaga U _- n
HE3-ME30HOB B KCEHOHOBOJ ny3blpbKOBOl/ Kamepe. Onpegennnam OTHO-
lWeHNs BeTBell pacnaja peAKWX 3MeKTPOMarHUTHbIX pacnajoB LW K
lM_Me3oHOB M nokKas3anu cylecTBOBaHMe e-Me3oHa M3 TIOTIO-pacnaga.

C 1968 ropga (korga Hayan paboTaTb CUMHXPOTPOH NpPOTO-
HoB B V®B3 B CepnyxoBe.) Mbl MPUHUMaNW yyacTue B pasHbIX 3Kcne-
pumeHTax, B coTpyfHuuyectBe ¢ OVAN B 3TOo BpemMs Mbl Hayanu pa-
6oTaTb C 3/1eKTPOHHOW TEXHUKOW, CO CYeTYMKAMMW.

C 1968 no 1975 rr. rnaBHble HanpaB/leHWUs HawWx wuccne-
[OBaHWA BblM  cnefyowmmm»
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M3yyanu WHKMO3MBHbIE W MOMYWHHIO3MBHbIE KOppensyum un
cBMIATCBA MaclWTabHOW WHBApMaHTHOCTU OTpuLaTenbHbIX MUOHOB C
nMmnynscom 40 [3aB/c B 2-X MeTpOBOl MNpPoONaHOBOW KaMmepe.

B coTpyfHuyecTBe C LIeHTpPOM SAAepHbIX wccnefoBaHUin B
Ctpacbypre Mol usyyanu ANGPaKLUOHHYIO AMCCOLMALUIO MONOXUTENb-
HbIX MWOHOB C 3Hepruein 11,7 3B B ny3blpbkoBoli Kamepe LIEPHa c
TSXKENOM >XMAKOCTbIO. B 3ToW >e Hamepe wuccrefgoBann OTHOLLEHMWE
BeTBell pacnapga +P\-me3zoHoB.

B pamkax coTpyaHuuyecTBa bypaanewT-Ay6Ha-CepnyxoB May-
Yanu pereHepawmio +Pr-mesoHos B pasHbIX BellecTBax.

CnepyeT OTMeTWTb, YTO BCE HaWM 3KCNEPUMEHTbl MPOBOAU-
NUCb B pamKax MeXAyHapofAHbIX COTPYyAHMWYecTB. MHOrme wu3 Hawmx
pUaNHOB ANNTeNbHOe BpeMsi paboTannM B U3BECTHbIX 3apPybBeXHbIX WMHC-
TUTyTax, o0cob6eHHO MHoro B OVAN.

B o6nactu TeopeTMUecKOW (WM3NKM BbICOKAX 3HEPruUin wnsy-
Yanacb cucTeMaTMka W CTpyKTypa 3/eMeHTapHbiIXx 4acTuy. Haum Teo-
peTUKM BHEC/N CYyLeCTBEHHbI BKAaj B Mpej/oXeHHble paHee CUCTe-
MaTUKWM 3MeMeHTapHbiX 4YacTuy (mogenb [fepbaun-ronbaxabepa”, B
KOTOPbIX 6bUIM M3N0XEHbl CYLleCTBEHHbIE 4YepTbl COBPEMEHHOW Knaccu-
dukauun. WccneposaHua B o6acTv Teopun AUCMEPCUOHHBIX COOTHO-
LWEHWIA MO3BOMMAN ONpPefennTb BaXHYH POSb HEHOMMaKTHbIX Fpymnmn
(Hak, Hanpumep, rpynna JlopeHua,) B Kaaccupukauum 3nemMeHTapHbIX
yacTtuy. B nocnegHue rogbl 6bIM U3y4deHbl NOAPOGHbIE Mogenu (moje-
M Tuna 'Mewka) 3neMeHTapHbIX 4acTtuy. Pa6oTbl Benucb M B 06-
nacTu TeopuM KanMBpPOBOUHbLIX MOMEA W MarHUTHbIX MOHOMONeN.

B KOHLUe WecTMAecATbIX FOA40B HayanuCb WHTEHCUBHbIE UC-
cnefoBaHua u B o6nacTu o06LlWeli Teopum OTHOCUTENbHOCTW. J[aHHble
pa6oTbl OTHOCMAMCHL K Knaccudumkauuy pasfiMyHbIX TUMNOB MNpoCTpaHcTBa
-BPEMEHMW, [JONycKalWyx HEKOTOPble CUMMETPUU. 3T MUCCNEA0BaHuUA
no3fHee ObUIM paclUMpeHbl Ha M3y4YeHWe KOCMOMOruu, Teopun TBUCTO-
pPOB U MpUHLUMNA KOBApWAHTHOCTMK.

McenegoBaHnsa no ¢usnke sgpa Havanucb B 1952 rogy B
NabopaTopun atomMHon MUK WMHCTUTYTa. B nepsble rogbl 3aHWUManucb
rnaBHbiM o06pa3om, pa3paboTKOW IKCNEPUMEHTANbHOI0O U TEXHUYECKO-
ro obopygosaHus, B TOM u4uCae, CO3[aHUEM [BYyX YCKOpuTenei Tuna
VoHpothTa-YonToHa, 3N1eKTPOHHOro yckoputena Tuna BaH-ge-Ipaada,
HENTPOHHOrO reHepaTtopa W COOPKOW OCHOBHbIX W3MePUTENbHbIX CUC-
TeM. [lepBble 3KCMNEPUMEHTbI N0 AAepHOMY (OTO3I(PeKTY, HEWTPOHHbLIM



CeYeHUAM W YrNoBbIM KOppenAaunam 6bUiM MNpPoBefeHbl B cepefunHe

50-x rofpeH. OAHOBpPEMEHHO C MpoOBefeHWEeM MepBbIX MpeABapuUTENb-
HblX 3KCMEPUMEHTOB ObUIM HayaTbl M TECHO CBS3aHHble C HUMW Teope-
TUYeCKMe UCCNefoBaHUA, KOTOpble OXBaTbiBaiv MNPO6/MEMbl CTPYKTYpPbl
Aep W MexaHM3Mbl SfepHbIX peaHuuii. B KayecTBe npumepa MOXHO
npuBecTn npejckKasaHwe UUPKYNAPHOWA nonspusaumm ramma-usnyde-
Hus n3 (djpy) peakumu, 3KCNepuUMeHTasnbHO MOATBEPXAEHHOe 3aTem
Ha peakuuu B(d,py) ~" B. WccnegoBaHMs no nonspusauum no3uMTpo-
HOB TOXe Jafn MoNoXuTesibHble pe3ynbTaTtbl. HaunHaa ¢ 1955 ropga
HanpaB/fieHMe uccnefoBaHWn B OCHOBHOM OMpejensiochb nNnaHamu,
CBSAA3aHHbIMW C COOPYXXeHWeM WcCcnefoBaTeNbCKOro peakTopa. bBbina
co3faHa JlabopaTopus HeWTPOHHON (U3NKK, UeNbld KOTOPON ABNAnach
noAroToBkKa WccnejoBaHWin no sAAepHOR GU3NKe. ISKCMepuMeHTanbHas
nporpamma pacrnpocTpaHafiacb Ha M3yyeHWe peakuuin peneHus, peak-
umii  (nny) u mnamepeHue GUINMUYecHUX napameTpoB peakTopa. [Ans Bbl-
NOMIHEHWUS1 MporpaMmbl 6bUIM MOCTPOEHbl CheynanbHble YCTaHOBKW, B
YaCTHOCTU, MeXaHWYeCcKuii CefleHTOp, KPUCTaNNNYeCKUA HEeATPOHHbIN
CneKTpoMeTp U Ap. OKCNepuMMeHTbl Hayanucb B 1959 ropgy, korga
WHCTUTYTCHUI peakTop Tuna BBPC cTan kpuTmyeckum. W3ydyeHue pe-
NeHns sAfep OHasanocb 0CO6EHHO MAOAOTBOPHbLIM. 3ameyaTesibHble pe-
3ynbTaTbl 6bM AOCTUTHYTHI, Hanpumep, M0 TPOWHOMY [efeHuto, no
yrnoBomy pacnpefeneHnto MIHOBEHHOr0 ramma-usny4vyeHuss u T.4.

H koHuy 50-X ropoB Ha HeWTPOHHOM reHepaTope Obll ycC-
TaHOB/IEH CMEKTPOMETP ObICTPbIX HEATPOHOB MO BpPeMeHM MponeTa, u4TO
no3BOAWUAO MPUCTYNUTb K WUCC/EfO0BaHWSAM MNPOLLECCOB, BbI3BAHHbIX
ObICTPLIMU  HeidTpoHamu. [pu nomowy 3TOro ycTpolicTBa 6bIO yCNeLHOo
BbIMO/IHEHO MHOro paboT no ynpyromy W Heynpyromy paccesiHWio HeunT-
pOHOB, peakuusmun (NnN2n) W APYrUM peakuusM, BbI3BaHHbIM 6GbICTPbIMM
HEATPOH amu.

B 1960 roay na6opatopuum 6bim ob6befnHeHbl B OTgen Apjep-
HOW u3nkn. B Havane 60-X rofosB WMol AOGUANCH [BYX BaXHbIX TeX-
HMYeCKMX YCNexoB: Hauyanacb perynsipHas sKcnayatauums ycKopuTens
Tuna BaH-pge-Ipaada, ¢ 3aHepruein 4 MsB, u 6bina paspaboTaHa cTaH-
fapTHas Cepus 3N1eKTPOHHbIX W3MepUTeNbHbIX Npubopos. Ha anekTpo-
CTaTMYECKOM reHepaTope Mu3yyasnca MexaHUsm peakuuum (d3p) Ha
nerkmx sgpax, a 3atem O6bl1I0 MPOBeAeHO CUCTeMaTU4yecKoe MUCCNefo-
BaHWe un3obap-aHanoroBblXx cOCTOAHMIA B f-p o6onoukax. bBbuyo nony-
YEeHO MHOro O06LenpM3HaHHbIX 3KCNepuUMeHTaNlbHbIX pe3ynbTaToB, nNaj
npumep, 3aBUCUMOCTb MHTeHcMBHOCTM MI (A “m AAJ nepexoja OT Mac-
cbl. Hemano BaxHbIX pe3ynbTaTOB [OCTUTHYTO U B TeOpeTUYECKMX
nccnefoBaHnAaX CTPYKTYpbl Afep W AepHbIX peaHUuWid, B 4YacTHOCTH,
aHanMTW4YecKass WHTepnpeTauus 3neMmeHTa MaTpuubl DWBA B cnyuvae
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NPUHATUA KOHEYHOro pacCTOAHWA B3aWMMOJENCTBUA, Bbljalolmecs pe-
3yNbTaTbl pacyeToB B3aumofjelcTBusas Tpex Ten u gp. WccnepgosaHus
B 00/1aCTM OCHOBHbIX TEOPETUYECKUX MPUIOXKEHU/ Teopunm rpynn Takxe
nonyunnu Bceobllee MNpM3HaHWe. YCMeWwHOW 3KCnepuMeHTanbHOW WU Teo-
peTnyeckoil pab6oTe BO MHOrom cnocob6cTeBoBasia YCTaHOB/EHHas B WH-
CTUTYTe 3/IeKTPOHHAasA BbluncnuTenbHad MawmHa Tuna ICT 1905.

B 1970 ropy 6bina 3aBeplleHa PEKOHCTPYKUMA YycKopuTens
BaH-ge-Ipaatha, paboTaiowero noa fJaBneHuem, ¢ 3Heprueid 5 MsaB.
Bblna 3HaYMTeNbHO YyCOBepLUeHCTBOBaHa TakKXe W cucTema cTabunu-
3auuun. [Mpn yckopuTene 6bUIM YCTaHOBNEHbl [Be CUCTeMbl 06paboTKu
[aHHbIX W3MEPEeHUn € MOMOWpBID Masbix 3BM.

Kpome BbllleyKa3aHHbIX pe3ynbTaTOB, B HaleM WHCTUTYTe
6bina paspaboTaHa MPUHLMNWANBHO HOBas MeTOAMKA C WCMOMb30BaHWEM
CBEPXCUMbHbIX BHYTPEHHUX MarHUTHbIX Mofeli (eppoMarHUTHbIX MaTe-
puanos, KOTOPYK YCMeWHO MNPUMEHANN ANA KU3MepeHUs ~-takTopa
BO36YX/EeHHbIX COCTOAHWIA sgep W, Hao60poT, NpU W3YYeHWW BHYTPEH
HMX MarHUTHbIX Moseil (eppoMarHUTHbIX cnnaeBoB. B 60-x rogax 6bum
HayaTbl paboTbl B CMeXHbIX C SAepHON dwusnkoli obnactax (‘duanHa
TBepAoro Tena, xumua, 6uodusnmHa u T.p4.;. M3ydeHue 3aMOpPOXeH-
HbX PacTBOPOB W 3aKalneHHbIX BbICOKO/ErMPOBAHHbIX CMNAaBoOB MPOBO-
AVNOCb C MOMOWbI cnekKTpoMeTpuun Meccbayapa, a aHHUITMNAUMA Mo-
3UTPOHOB WCMONb30Banachb MpuM MUcCAefAoBaHUAX B o6nactv QU3INKK

MeTannos.

HepfaBHO Hadanucb paboTbl NO WM3Y4YeHUIO SAepPHbIX B3auMo-
fencTBUIA B 06NaCcTM NPOMEXYTOYUHbIX 3HEPrUii € Lenbi0 uccnegoBaHuns
npupoabl accouuaunii B NeTHMX sapax. B o6nactu npuknagHon Gusn-
KA ANA  aHanvM3a MOHOKPUCTaNnoB C BHEAPEHHbIMW WOHamMW CcTanu npuMe-
HATb 06paTHOe paccesHWe W KaHanupoBaHwue. Bonblwas 4acTb HaLMX
nccnefoBaHWii NPOBOAUTCHA B pamMKax MeXAYHapogHOro CcOTpyfAHM4YecTBa.
M3 Haumx napTHepoB B MNepByl0 o4epedb creAyeT OTMeTuTb BUAW B
Ay6He, WAS um. WypuaTtoBa B MockBe uM @39 B O6HWMHCKe. Mbl nopgpep-
)XMBAEM TeCHble CBA3M C WMHCTUTYyTaMu [PYrux CcOLManUCTUYECKUX CTpaH,
Hanpumep: Zentralinetitut fir Kernforechungsa Roeeendorf (FAP,)
N APYTMMU, W C pasMyHbIMW WUCCNE[0BATENbCKUMU LeHTpaMu 3anajHblX
cTpaH, Hanpumep Kernforechungeanlagen Julich ("®Pr;, MacMaeter
Univereity [MaHaga.”, Centre d*Etudee Nucléairee, Saclay
("PpaHums.) un T.4.

B 3ak/itoueHne cnefyeT OTMeTUTb TeCHYl B3aMMOCBHA3b
nccnefoBaHnii no ¢usnMke W 06LWEro TeXHWYECKOro pasBuTMA. Xapak-
TePHbIM MPUMEPOM CTUMYNUPYIOLLEr0 AeACTBUSA uUccnefoBaHuMii B o6nactu
AAepHON (M3MKM Ha obllee TexHU4YeCKOoe pa3BuTue sABNAeTcA TpeboBa-
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HVB Bce 60/1eB pPasBUTbIX 3/IBHTPOHHbLIX W3MepPUTeNbHbIX MNPU6GOPOB 1
cuctem 06paboTHU faHHbIX. C ApYyro CTOPOHbI, AOCTUTHYTble B
AfePHON (U3NHe pe3ynbTaTbl WM HaHOM/EHHbIA OMNbIT MO3BOMAT WUC-
nonb3oBaTb 3M(eKTUBHbIE METOAbI W CpeAcTBa WUCCAef0BaHUA B ApY-
rmx 06n1acTAX HaykKu W Jaxe B MNPOMbIWIEHHOCTM. B KaudecTBe mnpumepa
MOXHO YNOMSAHYTb MPUMeHeHWe aKTUBALMOHHOrO aHanusa B MeTas-
nypruu, uam Mmetoja BHeApPeHUS WOHOB B MPOW3BOACTBE Pas/MYHbIX
nonynpoBOAHNKOBbLIX MPUGOPOB.
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WN3NKA BbICOKUX SHEPTUN

PE3Y/IbTATbI

PUBNKA SNTEMEHTAPHBIX YACTULL 1 TEOPUA TMOMA
K. Huwpn, H. Cere, H. ToT, A. dpeHHenb, . XasBHppaTty, [N XpawHo, M Xycap

B 3agaun, nocTaBNeHHble Nepea rPynnoii, npexae BCEro, BXOAMT U3ydeHUe
AVHAMUYECKUX MOAeneid M CUMMETPUIA 3neMeHTapHbIX YacTuly. Hamu 6bina npegnoxeHa
afjpOHHO-(M3MYecKan MOJeNb 4acTUL C MNOCTOAHHON KBapKOBOW CBA3blO. [AnA TOro,
UTO6bl LBETHbIE BEKTOPHbLIE MIOOHHbIE MO COAEPXanucb B OFPaHUYEHHOMN 4acTu
NMpoCTpaHCTBA, BBOAMTCHA 3aMKHYTas MOBEPXHOCTb MeMGPAaHHOrO Tuna C MOBEPX-
HOCTHbIM HaTsXeHueM. KBapku, KaK LBETHble M TOUYEYHble 4YacTulbl, MNPUCOEAUHSAIOTCS
K LBETHbIM MIOOHHbIM MONAM M, TakuM 06pasom, MO/Jy4aeM MOCTOSHHYIO KBapKOBYIO
cBA3b. Hamu pa3pab6oTaHO KBaHTOBAaHWe C MOMOWbIO PEeNATUBUCTCKOW Mogenu. Mpose-
[eHbl pacuyeTbl, KacawllMeca CnekTpa rapMoHUU.

Lns KBaHTOBaHWS Ha CBETOBOM (hPOHTE HaMu WUCNo/fb3oBancs MeTof [upaka,
paspaboTaHHbIi ANs KBAaHTOBaHWS CUCTEM CO CBfA3bk. C NOMOWbBID 3TOr0 MeToja
faeTcs KaHOHMYeckas (OPMYyNWPOBKA KBAHTOBOW 31eKTPOAWHAMWKU Ha CBETOBOM
thpoHTe. lMpu KBAaHTOBAHMU Ha CBETOBOM (hpPOHTE NErkKo BbIBOAUTCA TeOPeTUKO-Trpyn-
nosas (GOPMYyNMpPOBKA MPULENbHOTO napamMeTpa B pamkax rpynnbl MMyaHkape. Onepa-
TOp MPULENbHOTO napamMeTpa B 3Tol (OPMYNMPOBKE BbipaKkaetTcs 4epes3 reHepaTopbl
rpynnbl MyaHkape ¥, Takum o6pa3om, aBTOMATWYECKM SIBASieTCA MNOCTOAHHOW Benu-
YNHOM .

Wcecnepoeanacs TeOPeTUKO-TpynnoBas CTPYKTypa CUCTEM KOOpAMHAT C
6eCKOHEeYHbIM UMNYnbCOM. T0Ka3aHo, uYTO MPU TPaHUYHOM nepexofe K GECKOHEUHOMY
UMNynbCy rpynna CUMMETpWii onpejeneHa He OAHO3HAYHO U, TakuM 06pasom, Cy-
WecTBYET MHOXECTBO rpynn CUMMETPUIA, 4YacTHbIM CAy4yaeM KOTOPbIX ABNAETCA 06blu-
Has rpynna Fanunes.

Hamn m3yyanacb BO3MOXHasf CBA3b MeXAay HeIﬁTpaﬂbelMM ToKaMu cnabbix
B3aMMOLeNCcTBUIA 1 MOI'IeKy]'IHpHOﬁ acmmmeTpmeﬁ. Tunel JT 1 D ONTUYECKN aKTUBHbIX
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MONEKYN He TONbKO 3epKalibHO CUMMETPUYHbI B CMbIC/Ie MONEKYNSIPHON CTPYKTYpbI,
HO 3NEeKTPOHbI MONEKyn 06pa3ymT ras, B KOTOpPOM cpeaHAa CnuMpanbHOCTb B U30OME-
pax /1 n D umeer I'IpOTI/IBOI'IOI'IO)KHbIVI 3HaK. 3Ta KapTuMHa KayecTBeHHO coBnafaeT c
IKCNepMMeHTanbHbIMM pe3ynbTataMmm aHHUTUNALUKM NO3UTPOHA.

B npoweawem rogy 6bina npojomkeHa pa3paboTka Teopuum MNONs Ha OCHOBa-
HUW HeMmpUBOAMMBIX MpefcTaBneHWin rpynnbel MyaHkape. Nbl Npuwnm K HOBOW opmynn-
poOBKEe KBAHTOBOW 3NeKTpPOAMHAMWKW, feTanbHas pa3paboTka KOTOpol BegeTca B
HacTosllee Bpems.
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TEOPUA OTHOCUTE/IBHOCTU WU ACTPO®U3NKA
B. JNlyHau, 3. TMepbew, A. LlebewTbeH

Teopua TBUCTOpPOB 6bina pa3paboTaHa lMeHposaom Ans Toro, 4Tob6bl AaThb
HOBYIO MaTeMaTM4eCKylo OCHOBY O0OpaleHWs C KBAHTOBAHHbIMW PeNATUBUCTCKUMMU
cucTemMamu, BKAwYas rpasuTaumio. Mbl BKAKOUYMAWCL B 3Ty paboTy ele Ha paHHEM
3Tane ee pa3BWTMA M NoKa3anu, 4TO npaBuna KBAaHTOBAHWA TBUCTOPOB MOryT O6biTb
pacwupeHbl Ha GU3NYeCcKUe CUCTeMbl C HeHyneBbIMW MaccaMu NokKos. Ham ypganocb
nokasaTb, 4YTO "BHYTpPeHHMe" cTeneHn cB06OAbI B TBUCTOPHOM OMWUCAHUW Knaccu-
4eCcKMX CUCTeM codepxaT rpynny, u3omMopHyl HeogHopogHol rpynne 1SU(3).
3pecb cnefyeT OTMeTUTb, 4YTO Y HAc CNOXMAWUCL TecHble paboyne cBA3M C UC-
cnefoBaTenbCKON rpynnoit MeHpo3a, O 4YemM B NpPeAblAyLUX eXerogHukax HuW pasy
He 6bIN0 ynomMaHyTo. OAWH M3 4YNeHOB Hawel rpynnbl B TeyeHwe roga (1972-73 rr.)
pa6otan B Bupk6ekckom Konnegxe JIOHLOHCKOro yHuBepcuTeTa, rfe 3aHumancs
n3yyeHmem Tteopuum TBUCTOpOB. B 1974 ropgy P. [MeHpO3 NOCETUN HAW WMHCTUTYT K
npoBen CemwHap No TBUCTOpaM.

B HacToflee BpeMAs HaMuW HaMe4YeHbl Hayana TeOpWU N TBUCTOPHbIX COCTORA-
HUNA. lViMeeM HekOTOpble OCHOBAHWS CYWTaTb, 4TO 3 TBUCTOPA WrpaldT CYLECTBEH-
HYI0 pO/Mb B MOHWMaHWW OFPOMHOTO YMCNa afpPOHHbIX COCTOAHWIA) 3TO 4YACTUUYHO
cnefyeT W3 HaWwuX pe3ynbTaToB MO KnacCUM4eckum cucTemam. MccnefoBaHue KBaH-
TOBAHHbIX CUCTEM Tpex TBWCTOPOB MNOKa3blBaeT, 4TO WX COCTOAHUA MOTyT 6biTb
KnaccmuumupoBaHbl N0 YHWTapHbIM npeacTaBneHuam rpynnel 1SU(3).

B TeuyeHue nocnegHMX neT Ham yAanocb pa3BUTb (QOpMannu3mM CNUHOBbIX
KO3 (NLNEeHTOB ANA NPOCTPaHCTBa-BPeMeEHU C cummeTpueid KunnuHra. STUM MeTOfOM
Mbl BOCMNONb30BaNUCb B CNly4yae 3MeKTPOMArHUTHbIX nofeid, 3aBUCAWNX OT BPEMEHM,
B CTalMOHapHOM npocTpaHCTBe-BpeMeHW. bbina BbiiCHEHA CTPYKTypa ypaBHeHUN
nonei u nonyyeHbl B ABHOW Gopme nons Tuna KyHAaTa.
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B npownom rogy Mbl MPUCTYNWAM K WMCCNEfOBAHWIO CTaTWYeCKUX YNpyrux
CUCTEM B OOLWeil TeOpUM OTHOCUTENbHOCTU. WM3yuyeHMe 3TUX CUCTEM BaXHO ANSA
NMOHWMAHUA KOHEYHbIX COCTOSAHWIA TrpaBUTALMOHHOrO Konnanca.

BbinM Npofo/mKeHbl pa6oTbl MO FeOMETPUYECKOMY OMUCAHUIO KaacChyeckux
AWHAMMUYECKUX CUCTEM B TEPMUHAX MHOFOMEpPHbIX MPOCTpPaHCTB PumaHa. MpuHuMn
KOBApWaHTHOCTM Mbl pacWMpWAM Ha cny4vall BHYTPEHHUX CTeneHei cBo6OAbI W Hawm
yCnoBuA, NpU KOTOPbIX CUCTeMa ABNAETCH W30AMpoBaHHOlW. OTciofa Obln BbiBefeHb
ypaBHeHUs [ABUXeHWA. [lokasaHbl BO3MOXHOCTW MPUMeHeHWUs o6Leld Teopuu.

MYB/MKALIA

LUKACS, B., PERJES, Z.: Time-dependent Maxwell fields in stationary
geometry. KFKI Report 75-45 (1975)

PERJES, Z.: Twistor variables of relativistic mechanics. Phys. Rev.,
D15, 2031 (1975)

SEBESTYEN, A.: In an extension of covariance. KFKI Report 75-14 (1975)

SEBESTYEN, A.: On an extension of the principle of covariance. Essay
selected for Honourable Mention in the "Gravity Awards Competition
1975" of the Gravity Research Foundation.

NCCNEAOBAHVE SMEMEHTAPHBIX YACTUL, C MOMOLLBIO TMY3bIPbKOBbLIX KAMEP

T.

Femewn, M. Menuk, LW. HpacHoBcHU, [. MMuHTep, M TMow, B. HAHowwm

Mpogonxanacb 06paboTKa AaHHBIX,MONYYEHHbIX C 2-X MeTPOBOW NpPoONaHoOBOW
KaMmepbl B coTpyaHuuyecTBe Anma-ATa - bypganewT - ByxapecT - BapwaBa - [y6Ha -
KpakoB - MockBa - Codwms - TawkeHT - Toéunucum - YnaHn-bBatop - XaHoii.

3aKOHYEH MNPOCMOTP M MPOAO/KAETCA M3MepeHue CO6bITHIA.

Mpogomkanncb MccnefoBaHUA NO MHOXECTBEHHbIM npoueccam. PaccmaTtpuBa-
NUCb WMNYNbCHble W YrNoOBble pacnpefeneHns BTOPUYHbIX 1T+—-+acn4u, B T p B3aMMoO-
nelcTBuMAx. B nabopaTopHOW cucTemMe BTOPUYUHBbIE YacTWLbl Pe3KO KOAIUMUPOBAHbI
no HanpaBNeHWID [ABWXEHWA HaneTalwlero NMoHa, CTeneHb KONAMMALWW OTpuLaTeNb-
HbIX MWOHOB bONblIE, YeM MONOXWUTEeNbHbIX /puc. 1/. 3To 06bACHAETCA CYLWECTBO-
BaHMEM nuupylolero T Me30Ha, BbineTawouwero nog yrnom cos 0 j> 0,99. Bbluutan
M3 CMneKTpa OTpuLUaTeNbHbIX MWOHOB CMNEKTP MNONOXWUTENbHbIX, MOXHO MNOAYUYUTb UM-
nynbcHoe pacnpefeneHnme 3TUX MUOHOB. Pe3ynbTaT Takoro BblueTaHWs nNpejcTaBieH
Ha puc. 2 . W3 pacnpefjeneHns cnepgyeTt, 4TO 4YUCNO NUAUPYIOLWMX NUOHOB
paBHo <n> = 0,25 + 0,05, T.e. He nNpuM KaxjoM CTO/NIKHOBEHWUW BO3HWUKAET 3apsXeH-
HbI NVAMPYIOWNA NUOH.



Puc. 1

— Y,
Yrnosoe pacnpepgeneHue BTopuuHbix ff—uvactuy B ff p- B3aumogencT-
BUAX B nabopaToOpHOW cucTeme

MHOrve TeopeTWyeckue mofenu npegnonaratwT, 4YTO MMNYNbCHOe pacnpepge-
NeHUe 3apsHKeHHbIX YaCTWL, MOXHO onucaTb pacnpepeneHuem llnaHka:

y o L "2 F(2)=/T e_z ; (1 + g ., m-macca nuoua,
FT77 orp v

T - TemnepaTypa cucTtema, z

CpaBHeHWe (OpMyNbl C HAaWUMU 3KCNepUMeHTalbHbIMW [AaHHbIMW NoOKasano,
4To 3Ta (opmyna B faHHOM cnyvyae He paboTaeT, rmnorte3a He BepHa.

PaccmaTpuBanucb MPOAONbHbIE MMMYNbCHble pacnpefeneHns 3apsXXeHHbIX
NUOHOB W ramMma-kBaHTOB B CUCTeMe LeHTpa macc /puc. 3/. W3 pucyHka BUAHO,
4yTo B o6nactu GparmMeHTauuMuM MULWEHU pacnpefjeneHne ramma-kBaHTOB Nofo6HO
pacnpegenenuto ff- me3oHoB, a B o6nactm QparmMeHTaumm nyyka pacnpepeneHue
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irp 40 TaB/c

Puc. 2

PasHuua Mexay pacnpefeneHusamy MNpoAoSbHbIX WMNYNbCOB W
T+-me30H0B B cucteme LL.M. M3nuwek T“-Me30HOB B nepefHe
nonycdepe cBA3aH C ANAUPYIOWMMK  YacTuLaMm

"
7
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40 I'sB/c

40 Fsbl/c

3

2 P*(FaBl/c)

.8 1. pXTaBl/c)

PacnpefeneHve npoAo/ibHbIX MMNYNbCOB BTOPUYHBLIX 4YacTWl, a T p B3ammo-

pencteuax B C-cucteme:r a/ pgns

1T+-Me30HO0B,

6/ pnAa y-HBaHTOB
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ramma-KBaHTOB MW K -Me€30HOB coOBMNapgaerT.

LeneHWs uMeloT nojob6HOe nNoBeAeHMe.

B ueHTpanbHO o6nacTu BCe Tpu pacnpe-

Moka3zanu,
4yTo 'B20 % OT BCeX 3apAXEeHHbIX MWOHOB NPMBOAWUT K 06pa3oBaHWO p° Me30Ha.

Wccneposanu poxfaeHue p° Me3oHa B K p B3aMMOfelicTBnAX.

3TOT pes3ynbTaT MPOTUBOPEYUT TeM TEOPETUYECKMM MOAENsM, N0 KOTOPbIM MUOHbI
POXAAlTCA B OCHOBHOM W3 pacnaja BeKTOPHbIX Me30HOB /p,w /.

AHanu3 Hawux TP M T N faHHbIX U CpaBHe-

Tr-p COBLITUA HUE C APYrMMU [AHHBIMU, OTHOCALWMMMUCA K
T™n COBbIVA O4YeHb BbICOKOW 3Hepruum /Ha yckoputene u
B KOCMWYECKOM M31ydeHWu/ nokasanu, 4ro!
a/ cpefjHee 3HauyeHWe HEAOCTalOWEro MMNY/b-
fi ca 3apAXEHHbIX YacCTWL AaeT HafexHYIo

MH(opMaLnU 0 cpeHEM 3HAYEHUW MHO-
XEeCTBEHHOCTM HeNTpanbHbIX W BCeX 4ac-
iy /puc. 4/,

6/ OTHOWEHWe MMNYNbCOB HeWTPanbHbIX
4yacTul K MepBUYHOMY NOCTOAHHO
/0,31 + 0,01/ n He 3aBUCWUT OT 3Hep-
rmn B cucTeme uLeHTpa Mmacc //s/,

B/ OTHOLWeEHMe CpeiHEero HeAOCTAOWEro WUM-
nynbca K UMMNYNbLCYy MEPBUYHOrO Myuka

T B 3aBUCUMOCTM OT 3apsAXXEHHON MHOXecT-
BEHHOCTN NpubAMXKaeTCs K MOCTOAHHOMY
3HAYeHN0 M KaXeTca, 4YTO 3TO 3Hade-
Hue He 3aBucuT oT /bB.

123456 789 1011218

MpumeHeHne npocToii ogHoMmapa-

Puc. 4 MeTpUUYecKoin (eHOMEeHONOTrnYecKon Gopmynbl

CpefjHee 4mMCNO YacTuy, B 3aBUCUMOCTHU

oT 3apﬂ)KeHHOVI MHOXECTBEHHOCTM B T p

M 4 N B3aummopgeincTemAax npum 40 [as/c

nokasano xopowee cornacme C 3KCNEpUMeEH-

TanbHbIMW pe3ynbTaTaMn pacnpepenedHna no

MHOXEeCTBEHHOCTM B LWKWPOKOM AManas3oHe

aHeprumn /1-300 Kas/ pgna pp, Kp, T p B3auMofjeicTBuiA.

MokaszaHo, 4TO 3TOT MapaMeTp MOXHO Bblpa3WTb OAHO3HAa4YHO /MOAVHOM BTO-

poii cTeneHu/ pasHuueid O6bLICTPOT CTANKUBAKOWMWXCA 4YacTul, T.e. pacnpegeneHue no

MHOXECTBEHHOCTU CTaHeT 6e3napameTpmquKMM.

Ncnonb3ys 3Ty (GOPMYNY, MOXHO MONYUYUTb U IHEPreTUYeCKYl (YyHKLNIO

HOpManan3oBaHHbIX TOMONOTrMYeCKNX CeYeHun.

BbluncneHHble U 3KCMEPUMEHTaNbHO MOMYYeHHble MepBble AeCATb MOMEHTOB pac-
npefeneHMa no MHOXECTBEHHOCTM XOpowo cornacywTca B AOCTUraeMOM 3Hepretmyec-

KOM wuHTepBane /puc. 5/.
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1 2 3 4 5 6 7
2.25 7 19 50 102 205 308
4.2 8.25 16 33.8
«
1.5 3.5 8 25 50 100 205
Puc, 5

PacnpeaeneHne MOMEHTOB g MHOXeCTBEHHOCTU

O
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UrsB/ 1



36

MccnepoBann mMacwTabHO MHBapuWaHTHble CBOWCTBA pacnpefeneHUs Mo MHO-

XXECTBEHHOCTM U OMpPeAennNIN HOBYK (YHKLWUIO MHOXECTBEHHOCTU, YHUBepcaNbHYO
ana pp, Kp, T p B3aumMoaelcTBuUiA.

MpoBenn BbIYUCNEHUA 3HEPreTUYeCcKOW 3aBUCUMOCTU HOPMannM30BaHHbIX MO-

MeHTOB /C = --N H , KOTOpas Haxo4WTCS B XOpOLWEM COrjgacuum C 3KCNepuMeHTaNb-
k <N>K
HbIMM [aHHLIMW U MOKa3a/iu, 4YTO NPU CaMblX BbICOKUX 3IHEPrusax 3aBuUCAT OT

aHepruu, Tak u4To runotesda KNO He BbIMONHAETCA MNPW CYUECTBYIOWMX 3SHEPTUSAX.
C apyroit CTOpOHbI, Hawa (opmyna B npepgene 6eCKOHEUHOW 3HEPrum He NPOTWUBO-
peunt runotese KNO, 4 fgaxe gaeT onpefeneHHble acUMNTOTUYECKME MOCTOSAHHbIE AN

Mcnonb3oBaHWe MOMEHTOB MHOXECTBEHHOCTW MO3BONAET ONpefensTh WHKAO-
3MBHble KOpPensunoHHble UHTerpanbl. OHM NOKa3blBalOT YHWBepcaNbHOe MOAMHOMMWANb-
Hoe nosejeHune ana pp, Kp, T p B3aMMOAeACTBUIA.

MYB/WMKALIA

CoTpygHunyectBo Anma-ATta - bypanewTt - ByxapecT - Bapwasa - [y6Ha - KpakoB -
MockBa - Codmsa - TawkeHT - Téwunucn - YnaH-BaTtop - XaHoii«

1. AHanu3 T p B3aumMopdelcTBMI no macce Muwenn npu pc = 40 M3H u BbigeneHue
AN pakuMOHHOW KOMMOHeHTHl. J. Nucl. Phys., 21, 139 (1975)

2. MnNynbCHble M YrA0Bble XapakTepucTUKU T p B3aMMOAENCTBMIA nNpu umnynbce
40 TaB/c. J. Nucl. Phys., 21, 328 (1975)

3. Koppensuyumn 3apsaxeHHbIX 4acTul U ramma-kBaHTOB B t N B3aumopgeicTsuax npu
40 aB/c. OMAM M1-9207, Ay6Ha, 1975

4. M3yyeHUe KOTepPeHTHbIX B3aMMOAEWCTBWI T -Me30HOB C sAApaMu yrnepopga npu
nmnynsce 40 KaB/c. OUVAW M1-9238, Ay6Ha, 1975

ONIEKTPOHHbIE 3KCMNEPUMEHTBLI MO ®PUSUKE 3NEMEHTAPHBLIX YACTULL
A. BecTeprom6u, A. Kuw, . TMaHHO, 3. Hagb, J1. YpbaH

UneHbl 3N1e€KTPOHHON rpynnbl B npownom rofy pa6oTanum B pasHbIX 3arpaHuy-
Hblx nabopatopuax /OUAWN - [Ay6Ha, USPH - >XXeHesa/. OHW NpuHMManu yuyacTue B
NOArOTOBKE 3KCNEepMMeHTOB Ha SPS, B Tekywuwumx akcrnepumeHtax Ha ISR, a Takxe
B aHanu3e fJaHHbIX, NOoAy4yeHHbIXx B CepnyxoBe C MOMOLbIO MAarHMTHOrO0O WUCKPOBOTFO
cnektpomeTtpa BWUC.
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PEHOMEHOM0IMMA MHOIMOYACTUYHOIO BO3BYXAEHNA
. MoHTBaun

Wccneposannm cnaGble pacnajbl "ovyapoBaTenbHbIX" ME30HOB B CTaTW4YeCcKOi
KBapKOBOW# MOAENM MHOro4yacTU4YHOro BO36GYXAeHUS. AHaNU3NpoBanuW MWHTerpanbHble
ypaBHEeHMWs, OMuUCbiBalOlWMe CTaTUCTUUYECKUA pacnaj CUNbHO BO36GYXAEHHbIX afpOHOB
("NnnameHHbIX WapuWKOB") € y4yeTOM KBaHTOBOro 3adpdekrta. MogpobHO M3yyanm ycno-

BWS pelWeHUs 3TUX YPaBHEHUI.

MYB/WHALIAN

MONTVAY, 1.1 Quarks and multihadron production. Proc.IXth Balaton
Symposium on particle physics, Vol. Il. p. 243 1974, Budapest (1975)

CSIKOR, F.*, MONTVAY, |., URBAN, L.: Weak decays of charmed mesons in
a statistical quark model. KFKI Report 75-42 (1975)

MONTVAY, 1.s Statistics and internal quantum numbers in the statistical
bootstrap approach. KFKI Report 75-43 (1975)

MONTVAY, 1.: Quantum statistical chain decays of fireballs. KFKI Report
75-69 (1975)

PA3PABOTKA CUCTEM TMPOrPAMM OBPABOTKW JOAHHBIX I/ICCI'IE,EI,OBAHI/II7I N0 ®U3BMKE BbICOKMX
SHEPT UM
W. BarHep, 9. feHew, T. Wcnau, WN. MaHHo, H. Xaligy, A. Xonb6a

B TeueHue npowejwero rofga nNpojonxanucb paboTbl N0 COBEpPL EHCTBOBAHUIO
nporpaMmbl on-line, pa3paboTaHHOW ANA BbLIYUCAUTENbHOW MawwWHbl TPA-i. Bbinn Ha-
nucaHbl OCHOBHbIE MNpOrpaMMbl MaTeMaTMuUecKoro o6GecneyeHus aBTOMATU3NPOBAHHOTO
MUKpocKoMa.

OAWH M3 4YNeHOB Hawel rpynnbl NPpUHUMan y4yacTue B pelleHUW 3ajay U3Me-
pPeHMA M OLeHKe [aHHbIX WCCNefOBaHWA NIOXKHOTO paccCefsHUsd, MNOALTOTOBUB ANA 3TUX
nccnefoBaHMii cneymanbHy nporpaMmmy ALIZ.Apyroil Haw coTpyAHUK BepfeT paboTy
no o6paboTKe pe3ynbTaTOB M3MepeHWA B 3IKCMEPUMEHTAX MO KOCMMWUYECKOMY M3ayuye-

HUIO.

Mpogomkanuce Takxe paboTbl MO NnocTaHOBKe cucTtembl nporpamm HYDRA Ha
MHCTUTYTCcKOW 3BM EC-1020. Bblna NONHOCTbK 3aKOH4YeHa oTnagka nporpamm HYDRA
system ©u yacTuuyHo oTnapgka nporpamm HYDRA GEOM n HYDRA SUMX.

YHuepcuteT um. JlopaHpa OTBewa, bypanewT, BHP
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MYB/MKALA

1. MANNO, |., ESZENSZKY, J.*: Display - FOCAL. KFKI Report 75-53 (1975)

2. IE/IANNO), I.: Computer control of BIS spectrometer. KFKI Report 75-54
1975

NCCNEOOBAHVE AHM3OTPOMNN TANAKTUYECKOIO KOCMUWYECKOIo W3NYYEHUA
A. Bapra, T. lom6owwu, WN. Hota, A.N. Lomogn, . 3pgew

Ha cTaHUuMM KOCMMWYeCcKOro m3nyvyeHms bonrapckoit AkajgemMum Hayk, pacno-
NOXEeHHOW B PunbCKMX ropax Ha nuke Mycana (Ha 42° ceBepHOW LWMWPOTbI) Ha BbiCOTE
2925 M Haj ypoBHeM MOpsS, NpoBoAWNacb HenpepbiBHAs perncrpauus WKUPOKUX aTMoOC-
(hepHbIX NMBHER C NOMOLWbIO MPOCTOW NO KOHCTPYKLUMW YyCTAHOBKW, HO WMetoWel [OBONb-
HO 6oNbluine pa3mepbl. YCTaHOBKa COCTOMT W3 YeTblpex BK/IOYEHHbIX B CXemMy coBnafge-
HWA cyeTuyukoB [elirepa-Miwonnepa (C YyBCTBUTENbHOW MOBEPXHOCTbIO 2,5 M KaXAblii),
pasMelleHHbIX B yrnax ksagpaTta C pa3mepamm 8 X 8 M . YcTaHOBKa paboTaeT ¢
oceHu 1968 roga* cpepfHee uucno oTcyetoB cocTaBnfaeT 9000 coBnafeHuih B yvac.
Habntofgaemoe WNUPOKNe aTMOCHEPHbIe NMBHM BO3HMKAT OT MepPBUYHLIX YaCTUL, KOCMU-
4yeckoro wu3nyyeHusa, obnagalwlmnx B cpefHeM 3aHeprueir 6.10 13 3B.

B aTom rogy Bamu O6bina npoBefeHa 06paboTka [fJaHHbIX, WM3MEPEHHbIX [0
KoHUa 1973 ropga. BbiBOAbl, cAenaHHble HaMy B MPOWAOM rojy, oKaszalucb MpaBUNb-
HbIMU; 06HaKO, ceiiyac Ham ypJanocb YyTOYHWTbL pe3ynbTaTbl. Ha o0cCHOBe aHanu3sa
1(14.10 3aperucTpuMpoBaHHbIX NWBHEW YCTAHOBNEHO, 4YTO amMnaAMTyja COAHEYHO-CY-
TOYHOW M aHTW-3BE3[HO-CYTOYHOI BOMHbI HMXe YpoBHA (oHa. [lepBas u BTOpas rap-
MOHMKa 3Be3[HO-CYTOYHON BONHbI CcyulecTBYT U faT 0,1%-Hyl0 aHusoTponuto. Makcu-
MYM WHTEHCUBHOCTM MNOAYYUAM W3 HanpaBNeHWs rNaBHON nNnNockKocTu [anakTUKW.

B ropax TsaHb-lWlaHs B61M3nM ropoga Anma-ATa, Ha BbicoTe 3333 M Haj ypoB-
HEM MOpPS MPOAJO/MKANNCL COBMECTHble 3KCNEePUMEHTbl C PUINYECKUM MWHCTUTYTOM
um. M.H. Neb6egeBa AH CCCP u WHCTUTYTOM SifilepHbIX MUCCNefOBaHUA W AAepHON 3Hep-
retukn bonrapckoil AH. YcTaHOBKa perucTpupyeTt LIWPOKME aTMocCepHble AWBHU C
NnoMoLbl0 YeTbipex PAAOB CUeTUYWKOB [elirepa-Miwonnepa, MUMeKWNX YYBCTBUTENbHYIO
noBepxHocTb 1, 15 M KaXpAblii. M3MepeHHble AWBHW KNACCUMPUUUPYHOTCA B COOTBETCTBUM
C yncnom cpabaTbiBalOWMX cyeTYMkKoB. OnpefeneHne HanpaBNeHWs OCKU NUBHA Npowuc-
XOAUT C MOMOLWbIO YeTbipex 2 M2-bIX CUUHTUNNALNOHHBIX JEeTEeKTOPOB, PacnonoXeHHbIX
Ha paccTofHun 40 ™M Apyr oT fgpyra.

O6befNHEHHbIA WMHCTUTYT (U3NYecKUx wuccnegosaHunin, Lyb6Ha, CCCP
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MYB/MKALIA

1. GOMBOSI, T., KOTA, J., SOMOGYI, A.J., VARGA, A., BETEV, B.*, KATSARSKI,
L.*, KAVLAKOV, S.*, KHIROV, I|.#: Anisotropy of cosmic radiation in the
galaxy. Nature, 255, No. 551 (1975)

2. GOMBOSI, T., KOTA, J., SOMOGYI, A.J., VARGA, A., BETEV, B.*, KATSARKSKI,
L.*, KAVLAKOV, S. , KHIROV, |. : Galactic cosmic ray anisitropy at
n.6.1013 eV. a/ KFKI Report 75-46 (1975), b/ Conference papers, 14th
Int. Cosmic Ray Conf. Vol. 2. Max Planck Institut, Munich, GFR (1975)

TEOPETUYECKME WCCNEAOBAHNA KOCMWYECKOIO W3NMTYYEHUA
T. FomGown, WM. Hota, A.N. Llomogu

B 1975 ropy O6blAM NpPoOAOMXKeHbl MCCNefOBaHUA HEOAHOPOAHOCTeNW ranakTmyec-
KOFr0 MarHWTHOrO NOAA C MOMOLbI0 BblCOKO3HEPTETUYECKUX KOCMUYECKUX Nyuyei.
Teopus pacnpocTpaHeHWA KOCMUYECKWX Nydyeli npefckasbiBaeT CylecTBOBaHWe CBA3MN
mMexay Aunddysveid yacTuly € aHepruen 1012-1015 3B 1 3HepreTnMyeckMm CnekTpom
HEOAHOPOAHOCTEN ranakTMYeCKOro MarHWTHoro nonsa. Mcnonb3ys TeopeTuyeckue
pe3ynbTaTbl, a TakKXe HOBble 3KCMEPUMEHTaNbHble AaHHble NO aHW30TPONWU W Bpeme-
HW XU3HW KOCMWYECKWX Nyuyein, onpefensercs nokasaTenb 3HEpPreTUMYecKOoro cnekTtpa
HEeOAHOPOAHOCTEN ranakTMUYECKMX MarHWTHbIX nonei (a) B o6naptm 1 - 0,001 pec.
BbinM MCNONb30BaHbl pa3Hble MOAENM pacnpocTpaHeHWs KOCMMYECKUX Nydyeld W ycTa-
HOBMEHO, YTO 3Ha4YeHWe a MpPaKTUYECKW He 3aBUCUT OT BblI6GpaHHOW Mogenu
(a % 1,7 + 0,1)

Boina paszpa6oTaHa HoBas MOAeNb PacnpocTPaHeHUs KOCMMYECKOro M3nyde-

HUS € 3Hepruen 1011 - 1014

3B B lanakTuke.OnpegeneH 3addekT cnyvyahHOro cme-
WeHNss ranakTUYeCcKUX MarHUTHbIX CUMO0BbIX NUHWUA, U NOKa3aHO, 4YTO [aHHbIA 3ddekT
nrpaetT BaXHYlO ponb B pacnpocTpaHeHWM KOCMUYECKMX nydvei. [MOCKONbKY CUNOBbIe
NUHUKM 6bLICTPO yfpanawTca APYr OT Apyra, AMd@Yy3sMoHHas MOJeNb KOCMUYECKUX Nyuel
B OfHOM W3MepeHWM MO OTAEeNbHbIM CUMNOBLIM NINHUAM HE MOXEeT 6blTb MCMNONb30BaHa
npn 6onbwMX paccToaHMAax. Hamu npepnaraeTca "nonycoctaBHas" AuddysnoHHas
Mofenb, ydyuTbiBatowas 3dekT yganeHWs CWUNOBbIX NUHWIA. [MonycocTtaBHas Mofesnb
npeAckasbiBaeT 0rapu@MUUYecKUii pocT BPeMeHMW YyjepXaHWs U pOCT aHW30TpPONUM C
yBeNMYeHneM 3Heprum vactuiy. [peacKasaHHble 3HAYeHUA BPEMEHU Yy[epxXaHus un

aHu3oTponNumMm Xopowo cornacyrTcd C 3KCNEPUMEHTANbHbIMU AaHHbLIMU.

B pamKax McciegoBaHWs MOAYNAUMM KOCMMUYECKOTO WM3NY4YEeHUs B CONMHEUHOMN
CUCTEME Ha 3aHUMANMCb BbISACHEHWEM MPOUCXOXAEHUA BTOPON FapMOHUKM CYTOYHOI
BapMauMmM MHTEHCUBHOCTW KOCMMUYECKUX nydeii. Hamum nokasaHo 3HauyeHuMe NOTOKa
yactuy K CONHUY B MPOMUCXOXAEHUM MNOAYCYTOYHOW Bapuauuu. EcCAu NPUHATL BO
BHUMaHWE PAaCXOAAULMECS CUNOBbIe JIMHUM MEXNNAaHETHOr0 MArHWTHOrO NOAfA, a Takxke

* VIHCTUTYT AfepHOW (uamHuM un AgepHoit 3Hepruwn, Codwmsa, Bonrapus
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NoNycyTOYHYIO Bapuauuio MHTEHCUBHOCTM M 0,3 %-Hblii noTok vacTuy K ConHyy, u3-
MepeHHbIli cnyTHUKOM HEOS-1 npu aHepruax 175 3B, MOXHO HenocpeACTBEHHO On-
pepennTb cpeaHuit gnddysnoHHbli npober (J1). MonyyeHHoe 3HayeHue X XOpowo
cornacyetca c apyrumu Habnwogenuamm (J1 % 0,3 A.U.).
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KIRALY, P., KOTA, J., OSBORNE, J.L.*, WHITE, M.*, WOLFENDALE, A.W.*,
The anisotropy of ultra-high energy cosmic rays. Il. Search for cor-
relation with astronomical objects, J. Phys., A8, No.12. 2018 (1975)

VCCNEAOBAHVE BEPXHEW MPAHULIbI COMMHEYHOIO MOAYNALMOHHOMO CMEKTPA KOCMWYECKOMO
M3NYYEHNA

A. BbeHHo, K. HBuHemeTwu, M. Hota, T. HalinpaHTg, A.N. LLiomoan

N3MeHeHNs MHTEHCUBHOCTM KOCMWYECKOTO W3NyvYeHUs OTpaxaroT MpoLecchl,
npoTekawolWwme B NOTOKaxX 4acTul, B CONHEYHOM BeTpe, npoucxoaawmx ot ConHua
M Hano/HAWMNX MeXnnaHeTHOe NPOCTPAHCTBO, [aloT BaXHYI0 WH(OPMALMUIO OTHOCHU-
TeNbHO CTPYKTYpPbl MEeXMNNaHeTHOro NpPoOCTpPaHCTBA W CONHEYHON fAedATeNnbHOCTU. B
M3YUYEeHUU 3TUX ABNEHUNW OCOBEHHO WHTEpPecHbIM ABNAETCA WUCCNefoBaHWe BepXHei
rpaHuubl MOAYNALWOHHOIO CNekTpa, WUccnefoBaHue MOAYNALUU MNEPBUYHBIX 4vacTuly,
C 3Hepruei okono 10 3B.

University of Durham, Durham, AHranH
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MWHTEHCMBHOCTb MIOOHOB, MNPOMCXOAALWNX OT MNEPBUYHBIX YacTUL TaKON 3Hep-
runM, Kbl peructpupyem c¢ 1958 roga ¢ Heb6oNblMe nepepbiBaMM C MOMOLBO pa3me-
WEeHHbIX Ha ray6uHe 20 m nop 3emneit (40 M BOLHOrO 3KBMBaneHTa) MNoNykybuuyec-
KWX TeneckonoB, COCTOAWMX M3 cyeTuyukoB [eiirepa-Mionnepa u umerowmx 1,5 M -yio
UYBCTBUTENbHYIO MNOBEPXHOCTbH.

Ha OCHOBaHWW NONYYEHHbIX [AHHBIX bbl UCCNEfOBanU 27-AHEBHYH KBaaunepuo-
AVUYHOCTb KOCMMWYECKOTO M3/Yy4YeHUS, BbI3BAHHYI a3UMyTanbHOW acuMMeTpuein Mex-
nNaHeTHOro npocTpaHcTBa BOKpYr CoNMHUA, M Hayanu W3yuyeHUe AUHAMUYECKUX MPO-
LecCcoB, MpOTeKawWMXx B CONHEYHOM BeTpe W M3ydyeHWe 3phpekToB dopbywa.B aTom
rody HauaTbl WCCNefOBaHUS 3BE3AHO-CYTOYHOW, aHTM-3BE34HO-CYTOYHOW U COMHEUHO
CYTOUYHOW BOMH, MONYUYEHHbIX B pe3ynbTaTe 06pabOTKM HAWMUX AAHHBIX.

C uensto ,qaaneVlmero yCcoBepLWEHCTBOBaHNA Teneckonos B 3TOM rofy bbl
npoposKann ONbITHYKD NOAroTOBKY, HanpaBneHHYK Ha co3jaHue TeNeCKONOB Ha MHOro
NPOBONOYHbLIX NpPONOPUMOHaNbHbLIX KamMepax.

WNCCNEOOBAHVE KOCMUWYECKOIO MPOCTPAHCTBA
A. BeHHo, J1. BaHuueH, A. Bapra, T. [omb6owmn, M. Hota, A.W. LLomogun

B 1975 ropy bbl NPUCTYNUAW K aHaln3y M WUHTepnpeTauuunm AaHHbIX, MNONYy-
YeHHbIX C MNOMOLWbI cnyTHWKA MpPorHos-3. CnyTHMK Obin 3anyweH 15-ro despans
1973 rofa Ha O4YeHb pacTAHYTYK OpOGUTY: ero HayanbHblii anoreii cocTaBAfAn
's 200.000 km, nepurei- 5 1.000 kM, HaknoHeHue - 65°. To3aTomMy B nepBble
mecaubl 75 % BpeMeHM M3MepeHWa CNYTHUK HaxoAunca B OTKPLITOM Kocmoce, T.e.
BHE MarHuTocdepbl 3emnu.

Bbin M3yuyeHbl M3MEHEHWS WHTEHCWUBHOCTW Mano3HepreTUYeCcKUX NPOTOHOB
(EP = 171 5 M3B) # 31eKTPOHOB (E® = 0,04 T 0,5 M3B) BO BpemMfA CONHEYHbIX
co6bITUIA. Ha OocCHOBe Takoro aHanm3a C MOMOWbLIO pa3HbIX TeOpeTUYecCKUX Mmopaenei
Gbinn onpefeneHbl HEKOTOPble NapameTpbl, XapaKTepu3ylolwue CTPYKTYpy MeXnnaHeT-
HOro npocTpaHCcTBa.

[ns onucaHMa BpeMeHHOro M3MeHeHWs coGbITUA, npousowegwero 12 mapTa
1973 ropa, 6blN0 NpuMeHeHO peleHue Akchopga m ducka (Solar Physics, T

-]

486-498 (1969)), T.e. BblpaxeHuWe ANA NNOTHOCTW MMeNO CAefyloWuUidi BUA:

N exp Q-r2 ®/(2-8)"Kot]
4+g
4r T(27)(2-B)2-B(Kot)3/2-B
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roe r - pacctosaHue ot ConHua (B Hawem cnyyae r = 1 A.U.),N - ¢akTtop Hopma-
nmsauum, K = - NocTofAHHaA Anddy3nun, xapakTepusyrowas CTPYKTYpy Mexnna-
HETHOro npocTpaHcTBa. Ha OCHOBe 3KCNepMMEHTaNbHbIX [AAHHbIX MOXHO ONpeAennTb
3HayeHMa K u B» B Hawem cnyyae $ « Ou K = 1,6 -10 cM~ cek . a

Kge = 3,7-1021 emZcexk ™t Jem. puc. 6/.

Pnc._ 6

BpemeHHOe wu3MeHeHue cobbiTua 12 mapTa 1973 ropa

BpemMeHHOe M3MeHeHWe WHTEHCWBHOCTM BO BpeMs co6biTMa 18-19 mapTa
1973 ropa MOXHO 6blN0 onNMcaTb C NOMOWbK APYroi, 6Gonee CAOXHOW MOAenwu.
Mpeanonaras, 4To Ha pPacCTOAHWM I = a YacTULbl MOFyT CBO6OAHO BbIXOAUTL WU3
ANPADY3NOHHOWR o6nacTM, HO Npu I < a KOHCTaHTa Auddysun ABNAETCA NOCTOAHHON
BennunHon Kk = KQ, agns (YyHKUUM nnoTHocTM U nonyymm cregyrouiee npubnmxeHue:
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U (r,t) sin T exp

Ha ocHoBe Ha4anbHOW (asbl MOXHO onpepenntb <Q (kK = 1,7.1021 CMZCEK 1),

a M3 acMMNTOTUYECKOro noBeAeHWs onpepenserca napameTp a (a = 2,5A.U.)
lcm. puc. 7/.

C nomolbio faHHbIX, MONYYeHHbIX CO CNyTHUKa WHTepkocmoc-5, 6bin0 mnccne-
[0BaHO pacnpefeneHne nNpoToHOB C 3Heprueinr 0,5 - 11 MsB M 3NeKTPOHOB C 3Hep-

rmein > 40 k3B Ha BbicoTe 200-1200 KM BO BpeMA HU3KOW MarHWTHOW aKTMBHOCTMU
K _<3).
fp s

Ha pucyHHe 8 nokasaHO pacnpefeneHune WHTEHCUBHOCTU MNPOTOHOB C
aHeprueit 0,5 - 11 MeB B 3aBucumoctum oT L. Xopowo BuUAEH MaKCUMyM pajualnoH-
HOro nosca npu 3HadyeHWu L 'v 3, 4TO HaxoAuTca B COrnacum C JAaHHbIMU APYTux
aKCnepumMeHTOB. HO, KpoMe rnaBHOro makcumyma, B o6nactm L 'v 4 gaHHble noka-
3bIBAlOT M BTOPOA MakCUMyM, KOTOpPbI/, MO HaWWM NpejCcTaBNeHUAM, ABAAETCA CNeAcT-
BMEM NUY-yrnosoin Auddys3nn, BO3HMKalLWeENR B pe3ynbTaTe B3auMOfeliCTBMA C HecTa-
6unbHOCTAMKU B MNnasmanayse.

MpocTpaHCTBEHHOE pacnpejeneHne MNOTOKa 3/NeKTPOHOB C 3Heprueit >40 ksB
nokasaHo Ha puc. 9. Kpusble 1 v 2 nokasbiBalOT pacnpegeneHme no L cefazaHHOro

QHMMH = 500 kM) u kBaaucsazaHHoro (H = O + 100 km) u3nyyeHna. Ha ocHo-

MUH.
Be MOAPOGHOro aHanM3a [aHHbIX YCTAHOBMEHO, 4YTO BPEMSA XW3HW 3NeKTPOHOB B pajua-

LUMOHHBIX noscax B o6nactm b<2,4Hal-2 nopapgka 6onbwe, yem B ob6nactu
L >2,4.

MYB/KALWA

1. VAKULOV, P.V.*, GOMBOSI, T., GRIGOROV, N.L.*, DOBROWOLSKA, B.##, DUBINSKI,
Yu.***,  ZAKHAROV, A.V.+, KUDELA, K.*** KUZNETSOV, S.N.#, KUZNETSOVA, V.A.*,
PISARENKO, N.F.+, SAVENKO, I.A.*, FISCHER, S.++, SOMOGYI, A., YUZEFOVITCH,
|.A.#s Study of corpuscular radiation in the Earth's environment based on
Intercosmos-5 data. Preprint, NIIYAF MGU 75-1973-100, Moskva 1975

HayuyHo-uccneaoBaTenbCHUA WHCTUTYT afBpHOW ¢u3nku, Mockea, CCCP

b Geophysical Institute of the Polish Academy of Sciences, benck, [MMonbla
««K

Institute of Experimental Physics of the Slovak Academy of Sciences,
Kosice, YexocnoBakus

+ MHCTNTY KOCMMYeCKUX uccneposaHunii, Mocksa, CCCP
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MHTEPHOCMOC-5
Puc, 6
PacnpeseneHne WHTEHCMBHOCTU MNPOTOHOB C 3Hepruen
D,5 - 11 MeB B 3aBucumocTtun OT L
Puc. 9

MpocTpaHCTBEHHOEe pacnpefefieHe MNOTOHA 3/IEHTPOHOB C
JHepruein > 40 H3B
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BeHrepckas HapogHas Pecny6nvmka 6blna NpuUHATA B 4neHbl MeXyHapogHOTo
obuwectsa no obuwei Teopun OTHOCUTENbHOCTW W rpaBuTaLun

JOKNALBI VHOCTPAHHBIX TOCTEMN
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C.M. de Witt (University of Austin, Texas, CWA)
Applications of global analysis in physics
Path integral quantization

J. Lasinio (Rome University, Wtanus)
Probabilistic approach to the renormalization
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2. CeMWHap-TpeyronbHUK NO TeOpeTWYecKOW W IKCNepuMeHTanbHOW (uinke: MHoroyac-
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RAEPHAR WWMN3NKA

PE3Y/IbTATbI

TEOPUA ATOMHOIO AAPA

A. BeHue, W Bbopb6ei, M. [donewann, T. [OAMHCHMU, N, 3umaHu, W. JfloBaw, $, PeBawu

J1, YepHau

BbliM BbiBEAEHbl MpefBapuTeNbHble WHTerpanbHble ypaBHeHus ans N-uac-
TUYHBLIX MEPeXOfHbIX O0MepaTopoB. YUWUTbiBaA CYLECTBYIOUME NINHEAHbIE CBA3M MeXAy
No6LIMM  ABYMSA MEPeXofHbIMM OnepaTopaMi MOXHO MepenucaTb 3TW ypaBHEHUs B
HeCBA3aHHOM BMAe AN pa3HbIX KaHanoB. TakuMm o6pasom, ANS KaxAoro onepartopa
nepexoda MOXHO 3afaTb ypaBHEHWE C MOMHOCTbIO CBA3AHHLIM SAPOM, HEe WMeoWMUM
NOXHbIX PELeHNA AN CBA3AHHbIX COCTOAHWIA.

MonspusaynoHHble SIBNEHUS B TPEXHYKNOHHON cucTeme 6biM M3YYeHb
pelweHnem ypaBHeHus AnTta-IpacGeprepa-CoHTxaca. YTo6bl 06BACHUTL pacxoxpaeHue
pe3ynbTaToB TEOPETUYECKWX PacyeTOB C IKCNEPUMEHTOM, O6biIM M3Yy4YeHbl CBOCTBA
HOBOTO HYK/OH-HYKNOHHOIO TEH30PHOrO B3aMMOAeWCTBMA TpeTbero paHra, KoTopoe
faeT Xopolwue napameTpbl CMeLWMBAHMA ANS ABYXHYKNOHHOW CUCTeMbl. Bbiivu MoAfrotos
NeHbl pacyeTbl ANS TPEXHYKNOHHOW CUCTEMbI.

0N M3yueHWs [ABYXYACTUUHbIX KOppensuuit B ffgpax, 6bina co3jaHa npo-
rpamMma ANs BbIYMCNEHWUS TOYHOW BONHOBOW (YHKUWM ABYX HYKNOHOB B NOTeHUManb-
Holi fmMe. B pacueTax 6bin MCNONb30BaH anmapaT K-rapMoHuWK.

Heynpyroe paccesHue MPOTOHOB, KOTOpOe BefeT K BO36YXAEHHOMY CO-
CTOSIHMUI0O HEHOPManbHOW YEeTHOCTU, MOXET WUATU TONLKO Yepe3 CAOXKHble Npouecchl
(ecnu npeHe6peraem npoleccamMy MoBopoTa CNuHa). ECTeCTBEHHO, 3aMeTHbI
BKNaj [AaloT TONbKO Te MNPOMEXYTOUHble COCTOSHWSA, KOTOPble MMEKT pe3oHaHC npu
faHHOW 3Hepruu. C MOMOWbBI0 TPeXYyacTUUYHON MOAeNnW BO3GYXAEHWUS OCTOBA Mbl W3Y-
Yyanu nomepeyHoe CeyeHMe HEYMNpPYyroro paccesAHus NPOTOHOB Ha 24I\/Ip,, Begyliee K
COCTOAHMIO Yy = 3+. KpoMme XOpowo M3BECTHOTO [AWUMNONbHOrO TUTAHTCKOIO pe30oHaH-
ca, Hamu MNOAy4YeH pacuieneHHbli KBaAPYMNOMAbHbIA TUTAHTCKUIA pe30HaHC.

Heo6bluHOe noBejeHWEe CUNOBOW (YHKLUM ANA 3NeKTPUUYECKOTO AUNONbHOTO
nepexoja - TaK Ha3biBaeMblii KapnUKOBbIA pe3oHaHC - 6bINIO0 M3YyYeHO B pamKax
mMofenn 060n104YeK C KOPOTKOAEWCTBYHOLWMWMU OCTATOYHbIMU B3aumopenctsuamu. rlo



49

HallMM pacyeTamM 3TO aHOMalbHOe MNOBEJEHWE MOXHO OGBLACHUTb KONNEKTUBHbLIM COCTOf-
HMEM TeX YaCTUYHO-AbIPOYHbIX BO3BYXAEHWUW, KOTOPble WMEHT HEWTPOHHbIE COCTOSHWSA,

6nn3kne K nopory.

MyTeMm 3MNUPUYECKOTO MPOAO/MKEHUS AW depeHUManbHOrO CeYeHMd, Kak
aHanMTNUYeCcKO GYHKLWW OT yrna, MOXHO MONYYUTb CMEKTPOCKOMMYECKYI WHpOPp-
Mauuio M3 3KcnepuMeHTaNbHbIX AaHHbIX 3M(MEKTUBHBIM W MOAENbHO HE3aBUCUMbIM CMO-
co6oM. ITOT MeTO[ MOXHO NPUMEHATb B CAyyae, ecnAu nNpaAMble NpoLecchl MrpawT
Ba)XHYI, HO He 06A3aTenbHO JAOMUHMPYHWOLY ponb (Kak B cnyuyae peakuuin /d,p/).
B Hau6onee BbITOAHbIX CAy4YasX MOXHO NONY4YUTb CNEKTPOCKOMNMYECKY WHGoOpmMaLui c

TOYHOCTbH HECKONbKUX MNPOLEHTOB.

Bblnn npeaBapuTeNbHO BbiBefeHbl 0606l eHHble (a30Bble ypaBHEHWS U Nony-
YeHO ABYXUYNeHHOEe ypaBHeHWe, TOYHOe nNpuW BCex 3Hepruax. [pu npepaenbHo 60ONbLWIMUX
9HEepruax 3T0 ypaBHeHMe fAaeT TOYHOe SBHOe BbipaXxeHWe ANA (Ha3oBbIX CABUTOB, a
ONS NoTeHWManoB o6paTHOW cTenmeHu - dopmyny BepToku-®y6uHu-dypnaHa, KoTopoe

paHee 6blN0 BbIBeAeHO B npubnmxeHun BKB.

MYB/VKALIA

1. BENCZE, Gy., REDISH, E.F.*: Integral equation for the scattering of N
identical particles. Nucl. Phys., A238, 240 (1975)

2. BORBELY, I|.: Application of the singularity subtraction method for (d,p)
reactions on light nuclei, JINR Report E-8445, Dubna (1975)

3. BORBELY, |.: Coulomb effects in the ~* d+p vertex. Nuovo Cim. Lett.,
12, 527 (1975)

4. BORBELY, |., NICHITIU, F.**: On the d +p+n vertex constant. Proc. Zurich
Polarization Symposium, 1975, Al16 (Birkhduser Verlag, Basel, 1975)

5. BORBELY, I., NICHITIU, F.**: Rational fraction approximations for continua-
tion of the differential cross section into the nonphysical region. JINR
Report E4-9240, Dubna (1975)

6. CSERNAI, L.P., ZIMANYI, J.: Collective threshold states. Proc. Int. Conf.
Nuclear Structure and Spectroscopy, Balatonflired, 1975. p. 14 (KFKI, 1976)

7. CSERNAI, L.P., KISDI, D.***, NEMETH, J.****: Thomas-Fermi nuclei in neutron
star matter. Acta Physica, ~8, 89 (1975)

University of Maryland, Maryland, QlA

oA, Ay6Ha, CCCP

WHCTUTYT uM3nkn BypanewTCHCrc TeXHWYeCKOro yHuBepcuTeTa bypanewT, BHP
WMHCTUTYT TeopeTMYecKOW ¢ManHM YHuBepcuTeTa uMm. JlopaHga 3OTBewa, bypganewr,
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10.

LOVAS, |.i Nuclear reactions with core excitation. Annals of Phys., 89,
96 (1975)

LOVAS, 1., INGHAM, D.*, MAYER-BORICKE, C.*, ROGGE, M.*, SCHWINN, U.*,
TOREK, P. : Giant resonances in inelastic proton scattering on ~Mg. proc>
Int. Symp. Highly Excited States in Nuclei, Julich, 1975. Jil. Conf. XVI,
Vol. 1. p. 13. (1975)

DOLINSZKY, T.: The high energy phase shift in potential scattering. KFKI
Report 75-81 (1975)

WM3MEPEHVE CEYEHUA PEAKUMIA 9Be/p,d/ MPU HUSKUX SHEPTUSAX
N. EeHTneTBpwU

Peakyun 9Be(p,d) un 9Be(p,a) wuMelOT M3BECTHOE 3HAaYeHWE C TOUYKM 3peHUusd
npomssoAcTea AfepHoit aHepruu. OfHako, B AUTepaType He MMeeTCH [AaHHbIX O BaX-
HOW HW3KOo3HepreTuuyeckoi obnactu 6GombapampywwmMx yvacTuly. Ha KackafHOM reHepa-
Tope LW/DN 6bino m3mepeHo ceyveHume peakuuih “Be(p,d) wu 9Be(p,a) B o6bnactu 3Hep-
rmin ot 50 pgo 180 k3B, nog yrnom 170°. Mpeagnonaras, 4TO yrnoeoe pacnpepene-
HUe SABNAETCA M30TPOMHbLIM, Mbl MOXEM paccyuMTaTb MNONHOe ceyeHue. Puc, 1 n Puc. 2
NnoKasblBalOT MNpeABapuTesbHble pe3ynbTaTbl OMNpejeseHUs MNOMHOrO CeYeHUs M S-MHO-
XUTeNs 3TUX peakuuin. M3mepeHMs NpPoOBOAATCA C LeNbl0 YTOYHEHWA [aHHbIX W NpoBep-

KN U3OTPOMNHOCTM YrnoBoro pacnpepeneHunsa.

Puc. 1 Puc. 2

Monepe4yHoe ceuyeHUe peakyumu S-MHOXWUTBAbL peanyun 9Be (p,d) (p,a)
aBe (p, d) Be(p, a)

Kern £orschungsan lage, Jiulich, ®Pr



Punc. 3
MpuHUUNManbHaa cxemMa W3MepPeHWA CNeHTpa HeNTPOHOB JeNeHus
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WNCCNEOOBAHVA OENEHNA ALEP

n.

Buunau, . Mexu, A. MNnyre, W. Meukenotu, A, Naiitaun

BeayTtca M3MepeHWs cnekTpa HENTPOHOB [feneHnsa B peakuum 235u(nt",f),
B 06nactum aHeprum = 0,01-1 Ms3B. Lenblo 3TUX W3MepeHWA aBnseTca onpefeneH
HUEe BO3MOXHOIO NOABMEHUA U3BLITOUHbIX HENTPOHOB, HabnwgaeMbiX B Caydyae CMNOHTaH-
HOro fAeneHns. OTOT BOMPOC MMeeT pellalollee 3HaYeHWe C TOUKU 3peHUA pPeaKTOPHOMN
hnsnkn un Teopumn fenenus. o npegsapuTeNbHbIM pe3ynbTaTamM WU36bLITOK HU3KO3IHEP-
reTM4eCKMX HENTPOHOB MNpu fJeneHuu noA felcTBMEM TennoBblX HEATPOHOB Npu-
MEpPHO BABOE MeHblle M3MEPEHHOro MpU CNOHTAaHHOM AefNeHun 252Cf.

Ha puc. 3 nokasaHa npuHUWNManbHas CXeMa W3MepeHWA crnekTpa HeWlTpo-
HOB feNneHns. JHeprus HeWTPOHOB M3MepseTcs Mo BpemeHu nponeta. [na obecneuve-
HUA Of4WHAKOBOW reomeTtpuu ofe mmwenn 2%2 cf u 23° BMOHTUPOBaHbl B Kamepy je-
neHuns .

Ha puc. 4 npepctaBneHbl npefjBapuTeNbHble pe3ynbTaThl mmegeHMﬂ Toukun
0603HayalOT OTHOLWEHWe 4Yucna HeMTPOHOB, W3MEPEHHbIX NPU AeNeHun cf u °°u.
CnnowHas KpuBas MnokKasblBaeT OTHOLWeEHWe ABYX MaKCBENNOBCKMX CMNeKTPOB, paccuu-
TaHHOe €O 3HavyeHusamu napametpos Tcf = 1,5 MsB u Ty = 1,3 MaB, cooTBeTCTBEH-
HO .

MccnepoBaHns BepyTca B cOTpyaHuuectBe ¢ ®3N, O6HUHCK, CCCP.

Puc . £
MpeaBapuTeNnbHble pe3ynbTaTbl WU3MEpPeHUs
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Neutron Physics, Kiev, 1975

2. LAJTAI, A., JEKI, L., KLUGE, G., KECSKEMETI, J., VINNAY, 1., DYACHENKO,
P.P.**, SEMENOVA, N.N.** 6 PIKSAIKIN, V.M.** KUZMINOV, B.D.**: Prompt
neutron spectra in the 10 keV-IMeV energy interval from thermal fission
of 235y. illrd Conf. on Neutron Physics, Kiev, 1975

3. JOHANSSON, P.l.***  HOLMQUIST, B.*** WIEDLING, T.***, JEKI, L.: Precision
measurement of prompt fission neutron spectra of 235y( 238y and 239pu>
Conf. Nuclear Cross Sections and Technology, American Physical Society,
Washington, 1975

VICCNEOOBAHVE KBA3WYMPYIOrO PACCESHWS MPOTOHOB C 3HEPIMEM 670 MsB HA
JEVTPOHHBIX KNACTEPAX B SAOPAX 6Li W 2Li****
M. HoHy, LW HoHy, N, Moy, M ToT-BopgoHxeiin, 3. dogop, 3. Llepew, HA. Ope

MpoBoAnNOCL W3MEpPeHWe KBa3Mynpyroro paccesiHMs MNPOTOHOB C 3Hepruei
670 MsB Ha AeWTPOHHbIX KnacTepaxXx B fagpax “Li w 7Li nog yrnom 165° B cucteme
LeHTpa Macc C onpegeneHnem MONHOW KUHETUKU B3ammMofeincTBuMA. W3yueHbl peakuumn
ALi(p,pd)*He un 7Li(p,pd) He npu BbilleyKa33HHOW 3HEPrunm nNpPoToOHOB. [na 3ToiW
uennm Ha 670 MaB-HOM CUHXpOUWKNOTpPOHe B [y6He 6bln ycTaHOBNEH ABYXNNEYHbIN
cnekTpometp (puc. 5 u 6).

Nmnynsc AeiAiTPOHOB oNpefensanca npu MOMOWN OTKIOHALEro MarHuta
(yron otTknoHeHus 20°) u ngeHTuduumupoBancsa no BpeMeHW nponeta (NponeTHas
6asza 3,7 ™, paspeweHue no spemeHu 0,5 Hcek). [lMpober AeNTPOHOB M3MepAncs
TeNneckonom u3 4-x MHOFONPOBONOYHbLIX MNPONOPLUOHANbHLIX CYETYWKOB (N0 64 HUTHK
B KaxpAoMm). Paspewatowas cnoco6HOCTb MO MMNYNbCY MarHUTHOrO CNeKTpomeTpa CO-
ctaBnana 0,8%. TpoTOHbI, paccefiHHble Ha3afj, pPerncTpupoBanncb TenecKonom w3
OBYX CLUWHTUNNALMOHHbLIX JeTeKTopoB. B kayecTBe [eTeKTOPOB MCNONb30BanuChb
nnactMaccoBble CUMHTUANATOPbI Tuna Ne-102 ans usmepenus dE/dX TonwwmHoli 5 MM,
a ana peructpaymm E - ¢ pasmepamu 0 80 mm x 200 mm. PaspeweHue feTekTopa
npun 3aHeprum npoTtoHoB 50 MsB coctasBnsno 4 MsB. [lonHoe pa3pelieHne YyCTaHOBKMU
- 15 MsB.

Kanunbposka npubopa npoBoaunachb C nomowpio peakuyum d(p,d)p Ha HecBSA-
3aHHOM peliTepun (MuweHs LiD).

oA, LOy6Ha, CCCP

®d3, O6HUHCK, CCCP

Atomic Energy Company, Neutron Physics Section, Studsvik, LBeuns
Pa6oTa BegeTcAa B coTpyaHuuyecTBe ¢ JiAM OUAW, fOy6Ha, CCCP
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Puc. 5
Pacnpegenenne cobbiTUii B 3aBUCMMOCTU OT 3HEPrUM ANA peaHuunid

al 6Li(p,pd)4He
6/ ~Li(p,pd)"He

Okaszanocb, 4TOo npu peakuyum ®Li(p,pd)*He B 60nbWNHCTBE CchNyvaes
A4po 4He HaxofuTCA B OCHOBHOM cocTosHMM, a ~He, obpasywuwmuiica no peakuuu
ALi(p,pd)"He uvawe BCcero okasbiBaeTcs BO36YXAEHHbIM. [lony4yeHHble 3Ha4YeHWs nony-
b-TPWHbI pacnpeAeneHns umnynbca [eATPOHOB paBHbl 50+5 Ma3B u 65+5 MaB gna ®Li
N bl, COOTBETCTBEHHO. -
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Puc. 6
JHBpPreTnYackoB pacnpejeneHne BTOPUYHbLIX NPOTOHOB AN peaHuuit
al "br( p H e (o.c.)
6/ ~Li (p,pd)”Hex

MYB/MKALIAA

1. ALBRECHT, D.*, CHEMNITZ, C.*, ERO, J., FODOR, Z., MU, HONG SUNG*,
KHOMENKO, B.A.*, KHOVANSKY, N.N.*, KONCZ, P., KONCZ S., KRUMSTEIN, Z.*,
MEREKOV, Yu.P.*, PETRUKHIN, V.l.*, SERES, Z., TOTH, M.£ Quasie”astiC
scattering of 670 MeV protons on deuteron clusters in Li and Li nuclei
JINR Report EI-8935, Dubna (1975)

oA, Oy6na, CCCP
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VCCNEAOBAHVE MO3VUMOHHO-UYBCTBUTES/IbHBIX  VHOIOMPOBO/IOHHBIX  MPOMOPLIOHA/TIBHBIX
CUYETUMKOB C BO/bLLDA TVIOWAORHO JETEKTUPOBAHMS
1. Bain, XX Kaiiuow

Mpogonxanucb uccnefoBaHns M paspaboTka HOBbIX BapMaHTOB MNO3ULMOHHO-
YYBCTBUTENbHbIX [eTeKTOPOB YacTul C¢ 6GONbWONA MNOBEPXHOCTbIO fAeTeKTupoBaHus, obec-
neynBaloLX COBPEMEHHbIi MeTOf AeTeKTUpPOBaHMA.

BbiiM HauyaTbl CMCTeMaTM4Yeckue MCCAefoBaHUA MHOTONPOBOMOYHLIX MPOMOp-
LUMOHANbHBIX CYETYMKOB TuWna Apeid, ob6nagalownx 60NbWUM MO3ULUOHHBIM paspelleHnem,
M TaKWX XXe CYETYMKOB [NS pPerucTpaumm HelWTPOHOB.

2
Mnowagb AeTekTupoBaHMa y oboux Tunos coctaBnfetr 200x300 mm . Pusu-

yeckme CBONCTBA CYeTYMKa MccCneaoBanuch ncnonb3ya wusnyyvyeHume M30TONOB QOSI’

"
~*\Fe, B C/Jy4ae pas/MUHbIX ra3oBbIX CMeceli. ODHepreTMueckoe paspeleHue B cnyvae

npuMeHeHNs wnsoTona Fe nyuwe, uvem 20%. JdhdekTMBHOCTb cuyeTumka 5, 100%.

CTPYKTYPHbI AHANIM3 AOEP HA OCHOBE (p.,y) PEAKUMI
H. CwuHnan, W. Popgop

Hayanucbe pab6oTbl No u3yuyeHuto peakuuun "6Fe(p,y)~’~Co. M3mepanu ¢YyHKUUIO
BO30OYyXAeHUa B ob6nactu 3Hepruum 6Gombapaupylwux npotoHoB E = 2700-3900 k3B,
Cc warom B 2 K3B. TlloTeps 3Heprum npuM NPOXOXAEHUW 4epe3 MULIeHb cocTaBnana
5 k3B (puc. 7). B KauyecTBe MWUWEHW MCNONb30Banu Xene3o C eCTeCTBEHHbIM M30-
TONHbIM cocTaBOM. B wn3yyaemoilt obnactm Hamu oxupaetcsd 8 m3obap-aHanorosbix pe-
30HaHCOB. Ha (yHKUMKM BO36OYyXAeHUs ob6HapyxeHo 150-160 pe3oHaHcoB. [JanbHelwwue,
nccnefoBaHWA HYXHbl ANA TOro, 4tobbl BbIACHUTb NPUPOAY 3TUX Pe30HAHCOB: Kakue
M3 HUX ABNAOTCA M306ep-aHanoroBbiMW, W B KakKoi Mepe OHW pacuwenngtoTcs. [Ans
N3YYeHUA CTPYKTYpbl 3TUX pPe30HAHCOB, Ha pe30HaHCaX CWUNbHON WHTEHCUBHOCTU W3-
MepANNcCb ramma-cnekTpbl npu nomowu GelLi pgeTekTopa Cc obbemom 75 cm™.

B coTpyfHuuecTBe C uccnefoBatensiMu LieHTPanbHOro MHCTUTYTa AAEPHbIX
92Mo(p,y)gsTc

oyepefAb, Mbl HamepeHbl HalTU CcoCTOsHWE, M306ap-aHANOroBoe OCHOBHOMY COCTOSIHUWIO
B nepBylo o4yepefb, Mbl HaMepeHbl HaliTW coCTOsHMe, U306ap-aHanNOroBoe OCHOBHOMY

nccnefosaHnin B8 PocceHgopge (FAP*) Hayanocb M3yuyeHue peakuum

93 o
COCTOSIHWUIO AApa Mo, u3BecTHoe u3 Apyrux pa6oT. Ceiiuac BegyTca pa6oTbl Mo 06-
paboTKe WM3MEpPEeHHbIX CNeKTPOB M (PYHKUWA BO3OYXAeHUA. B panbHelwem uensto 6yaer
nouck m3ob6ap-aHanoroBblX Pe30HAHCOB, COOTBETCTBYHLWMUX 60Nnee BbICOKO BO36YXAEH-

HbIM MaTepPpUHCKUM COCTOAHUNAM.

K. Beckert, V. Herrman, H Hinke, H Schobbert, Zentralinstitut fur
Kernforschung, Rossendorf, AP



7
dyHKuMA B036yxaeHus peaHumn  Fe(p,y)° Co
3 obnactum aHeprumn - 2700-39GG H3B
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VICC/IEAOBAHA CBOWVICTB KOHAEHCVPOBAHHLIX CUCTEM C MOMOLLLO 3PPEKTA MECCBAY3PA
W. fOexwu, T. JloHep, B, Monunap, A.J71. Hagb

JKcnepuMeHTanbHO 6bIN0 yCTaHOBNEHO, 4YTO npumecb ™ Fe B KpucTanne
LiNbO-j, KOTOpbli MOXET CAYyXWTb B KauyecTBe MaTepuana Ang ronorpatumuyeckoin na-
MATW, HAXOAUTCA KaK B ABYX-, TaK W B TPexXxBaNeHTHOM COCTOSHUU. 3T uccneposa-
HWA 6blAM NpoBefeHbl B COTpyAHM4YecTBe C uccnegosatenamu OTpena npuknagHoin u-
3MKN YHupepcuteta B CaapbplokeHe™. Bblio ycTaHOBNEHO, 4YTO WMOHbl Xenesa TakK Xe,
KaK W MoHbl npumecHoro ~ Co B kpuctannax LiINbO”, umeloT nokanbHyl akKcuanbHYo
CUMMETPUIO.

BaneHTHOe COCTOAHMWE >Xenes3a MOXHO M3MEHATb OTXWUIOM Ha BO3AyXe Wnu
B aTmocdepe aproHa. [logobHble MccnefoBaHMs NPOBeAWCb M Ha KpucTannax blTaOA.

Ona n3yvyeHmsa mexaHusma ($asoBo-
ro nepexofa nepsoro poga npu 260°K B
a-Fe2CG3 nogpobHo nccnepoBanocb BAUAHUE
MarHutHoro pas6asneHus. HanpaBneHue mar-
HWUTHOIO MOMeHTa WOHOB Fe+ OTHOCUTE/NbHO
oceil KpucTanna MoxeT OblTb ONpefeneHo c
NOMOLLbI0O HEATPOHHON Autpakyun unm s dek-
Ta Meccbayspa. PesynbTaTbl, MNONYy4YeHHble
B nocnejHee BpeMA yKa3aHHbIM MeTOAOM fANA
ob6pasyos A, nokasanu pacxoxpeHue. Hamu
6biNM NpoBefeHbl M3MEpeHUs C Uenbl ycTpa-
HEHWA 3TUX NPOTUBOPEYNii.

KOHLEHTpauna /Mon.% AIAOA/ 3aBUCUMOCTb yrna @ mexpy Han-
paBneHuMem cnuHa W ocbk <111> /puc. B/
Puc. B o6HapyXuBaeT TeH[eHLMI0 YyCUIMBaATLCA C

3aBUCUMOCTb HanpaB/eHWss MarHWTHOro paz6aBneHuneMm, U yuuTtbiBas (akT, 4TO Mbl
MOMeHTa OT KOHLUeHTpauuu o

He Habnwganu MNPUCYTCTBUSA MNPOMEXYTOUYHOMN

MarHWTHOW (ha3bl, O KOTOPOA roBOpMNOCb B

npegbigywnx pabotax no adpdexkty Meccbaysapa, Mbl MOXeM yTBepXAaTb, UTO Hawu pe-
3yNnbTaTbl HaxofgaTcs B cornacuu ¢ pesynbTatamu KpeHa u fp., MNONYYEHHbIMU MeTO-

LOM HEeWTPOHHON Andpakyunu.

B coTpyfHuyectBe ¢ Kagegpoi ¢uU3MKW YHuUBepcuTeTa B IpnaHreHe** 6bino
M3y4YeHO CBEpPXTOHKOe B3aummopeiicteue B FeCO., ¢ MCNonNb3oBaHWEM TeOpUW NONA Nu-
raHfos. B3sB 3HauyeHUs paclienneHus COCTOSHWIA nons ANTaHAoB Fe2* ANA pasNUYHbIX
TemMnepaTyp B PasfiMYHbIX MarHUTHbIX MONAX M3 pe3ynbTaTOB M3MepeHUN No MHPpakpac-
HOMY UM paMaHOBCKOMY pacCesHWAM, MNONYYUIU pacyeTHble faHHble, Haxofsdluecs B NOJ-
HOM cornacumM cO 3Ha4YeHWsMM napameTpoB cnekTpa Meccbayapa.

Universitat der Saarlander, Saarbriucken, ®PIr
Physikalisches Institut der Universitat Erlangen-NiUrnberg, ®PI
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Bbino npoBeAeHO TeopeTMuyeckoe wucCCNefOBaHWEe MNPUYUH "CNOHTAHHOro" 06-
pa3oBaHMA TeKCTypbl B MOrn0oTUTene B 3KCNepumeHTax no apdekTy Meccbayapa.

Bbio ycTaHOB/IEHO, 4YTO M3-3a OTKNOHEHMUA CbOprI Kpuctannos OT Luaposoﬁ,
faxe Heb6onbwas ,qe(popmaum o6pa3ua MOXeT Bbl3BaTb CUNbHYK aCcUMMMETPUIO KBaApy-
NOoNbHOTO ,qy6neTa.
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VCC/IEAOBAHVE CBEPXTOHKUX B3AMOIEVICTBU
4. Bapra, W [OewmsTep, J1. Hectxeun, 3. CeHeansu-Hagb

Hamm onpefeneH WHTerpanbHblii NOBOPOT Yyrnosoro pacnpegeneHuns [W]
MpADCE = ®3 1| MPall ramma-u3nyyeHmsa c 3Heprueil 874 kaB apgep 3®Fe,
HaxoAslWMXCA B y3nax peleTKW XXenesa, npeTepneBWUX KYyNOHOBCKOe BO36YXAeHue
noa peidictemem 6om6apAMpoOBKM MPOTOHaMW C 3Hepruei 2,5 MaB. M3mepeHune MHTer-
panbHOro yrnoBoro pacnpefefneHns ¢ MCNONb30OBaHWEM pacnaja 3TOro e CamMoro
BO36YX/EHHOT0 YPOBHA sAfep 56Fe, obpasytlouuxcs npu 8-pacnafe aTtomos 56Co,
BCTPOEHHbIX B peweTky xenesa, gns [wr] PAC fano 3HauvyeHue 8,45 + 1,30 mpag.

PacxoxfeHne 3TuUX [BYX 3HauyeHWi MOXHO NpunucaTb, TaK Ha3blBaeMoMy,
"TemnepaTypHomMy nuky", Bo3Hukatwouwemy npu PADCE. [pegnonaras, 4To fjpa,
npetepnesline KynoHOBCKOe BO36yX/JeHMWe, HaxofATCA B TeyeHWe BpemeHn T B pac-
NNaBfeHHOl, T.e. HEBO3MYLEHHO/ napamMarHWTHOW cpepde, 3aTeM, MPU OXNAKAEHUU
Huxe TemnepaTypbl Kiopu, HauymHaeTcs npeueccus C YrnoBOM 4acToTOR L . Bbino
nonyyeHo, 4yto T = (2,3 + 1,6).10- cek. rAL

Addekt "TemnepaTypHOro nuka"™ ABNAETCHA BaXHbIM C TOYKM 3peHMs onpe-
feneHns g-thakToOpoB KOPOTKOXMBYIOWMX BO36YXAEHHbIX COCTOSHWIA onpefeneHHbIX B
akcnepumeHtax Tuna PADCE. C ero nomouwbid MOXHO YMEHbLWMWUTb PacXxoXfeHue Mexay
TEOPETUYECKUM M 3IKCMEPUMEHTaNbHbLIM 3HAYEHWEM MEepPexofHOro MarHMTHOro nons.

C nomowplo 3T0ro agdekrTa nNerye MNOHATb, KakuMm o6pa3omM OCTaHaB/iMBaeTCA
AAPO B CBEXEBbIKPUCTaNNM3oBaHHOW cpepe, obecneynBaloleli CBEPXTOHKOe B3auMO-
felicTBue B y3nax peLeTKu.

Brookhaven National Laboratory, Upton, New York, QlA
Physikalisches Institut der Universitdt Erlangen-Nirnberg, Erlangen, P
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BNOPNINYECKNE WCCNEAOBAHNA
Nl. Bapra, W, Aemetep, J1. Hectxenn, W. MoumH, 3, CéHedansu-Hagb

MocnegHune wusmepeHus M.KonbTa
nokasblBalOT, 4TO HepBbl 06nafgatoT 60NbLION
napamarHMTHON BOCMPUMMYMBOCTbIO. ITO Hab-
NOfEeHNe MOXET 3HaYuTeNbHO M3MEHWUTb Teo-
puun, cBA3aHHble C MPOLEcCCOM nepejaynm pas-
apaxeHuin. C uUenblo MNPOBEPKU NPaBUNbHOCTM
HabNoLeHNA Mbl MOBTOPWUAN 3IKCMNEPUMEHTHI.
Bbin M3roToBNEeH 31eKTPOMAarHUT C HEOAHO-
pofHbIM noneMm. Heps NArywKknW nofjselinBancs
Ha HWTKe B MarHMTHOM none. OTK/JOHeHUe
NONYYEeHHOro TakuMm ob6pa3om MasTHUKa, Npo-
ncxogsllee noj AeicTBMEM MarHUTHOro B3a-
MMofencTena, pernucTpmpoBannm ONTUYECKUM
nyTem. Ha OCHOBEe Be/MYUHbI OTKNOHEHMUA W
reomMeTpuMyecKkux napamMeTpoB, 6b10 YCTaHOB-
NeHO, 4YTO HepB ABNAETCHA [AMAMArHUTHLIM, W

Puc. 9 ero BOCMPUUMUYMBOCTbL COCTaBnsAeT

HoadmumeHTbI MacCcoBOro MOr/oLWeHNN .0.8.10 A cmAr
PEHTreHOBCHUX Ny4yell 3NeMeHTOB o

C, N, Owu Fe YEHUI0 BOCMPUUMYNBOCTM COEAUHEHWIA, cOCTaB-

, YTO COOTBETCTBYET 3Ha-

NAWNX HEPBHYH TKaHb.

Paspa6oTaH HOBbI, CeNeKTUBHbIA peHTreHoabcopbLUMOHHbLI MeToA ANSs onpe-
feneHns abCcoONOTHOrO cofepXaHWUs TAXKeNbIX 3NeMEHTOB B OPraHW4ecKUX COeAWHEHMWAX
XoTA MeTOf MPUrofeH ANA ONpefeneHWs NpakTUYeCKM BCeX 3/1eMEeHTOB TAXeNnee KUCNO-
poja, 3A4echb, B KauyecTBe MNpuMmepa, NPUBOAWUTCA OMpefeneHWe COAepPXaHUA Xenesa B
OpraHMy4yecknx COefUHEHUAX

Academy of Sciences of the GDR, Central Institute of Physical Chemistry
Berlin, rgp
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Ha pur. « npuBefeHbl KO3(M(PULMEHTbI MacCOBOr0 MNOr/OWEHUA PEHTFEHOBCKMUX

nydeii anementoB C, N, O u Fe. B cnyyae xenesa npu xapakTepucTuuyeckon K-anHuu
Xenesa Habnofaetcd CKauyok, B TO BpeMs KakK KO3I(P(MMULMEHTbl MOrnowWweHUs APYrux
31eMEHTOB B W3y4aeMOM 3HepreTMYeCKOM MHTepBana MNoKasbiBalOT NNOCKUA W, B OC-
HOBHOM, napannenbHbli xo0f. [MM0o3ToMy cooTHoweHue f KO3I(PUUMEHTOB nornoueHuns
OpPraHM4yeckoin 4acTu, CHATbIX NPU 3HEPruax Bbille K Huxe K-nnHum xenesa,
He 3aBMCUT OT cOcTaBa oOpraHumuyeckoi uacTu. Cnegyet OTMeTUTb, 4TOo T.H. "opra-
Hnyeckas 4acTb" MOXeT cOoAepXaTb W ApYyrue 3nemMeHTbl, ecam ux K-nuHum He canw-
KoM 61M3kun K K-nuHum xenesa. Ha gosonbHo 6onbwom pacctofainm oT K-AMHUM 3Hep-
reTmyeckas 3aBUCUMOCTb KOS(M®OULMEHTOB MNOrNOWEHUA OfMHAKOBA [NA BCEX 3NeMeH-
TOB. YpaBHeHWs MNOrNOWEHUA MNpU 3Heprusax n E2 pna obpasua C cofepxaHuem xe-
nesa 1-R, cnegytowue :

ni

nio exp- {w 0°0 + (1"R)OFe(EI™I }

n2 = n2o0 exp- i_w Rfad + M-tOope(E2)3 }

n"0 u n20 - McxofHas WMHTEHCWBHOCTb PEHTreHOBCKWX Ny4yeil 6e3 o6pasua, n™ u
n2 - TO Xe camoe nNpu Hanuyuu obpasya; w - TOAWMHA NOrnoTUTens B cCM2/r;

- KO3((WUMEHT nornoweHnws "opraHuyeckoi 4yacTtu"; ape(Rp)' aFe”E2* - unsPect~
Hble KO3((UUMeHTbl nornoweHuns xenesa. C MNOMOWbBIO COOTBETCTBYKOLWMX pacyeToB, Ha
OCHOBE MW3BECTHbIX 3HauyeHuin f u [0 M M3MepeHHbIX 3HayeHui n”0, n”, n20' n2 un w'
onpegensoTca R u [o, 4To no3sonfetr c 60/blIOA TOYHOCTbIO OMNpefennTb 3Ha4YeHue
1-R.

Bbin pa3paboTaH HOBbIi aHANMTWYECKWA MeTOA, MCMNONb3YKOWNA Bbl3bBaHHOE C
NMOMOLLbI0 MPOTOHOB PEHTreHOBCKOE M3NyuyeHWe, KOTOpbIA Gbin MpUMeHeH ANS onpepene-
neHus copgepxaHua Ti B BUHOTpagHblX NUCTbAX.

MYB/IMKALA

X. KESZTHELYI, L., VINCZE, 1.: Absorption of circularly polarized y-radiation
in L-and D-amino acids. Rad. and Env. Biophysics, 12, 181 (1975)

2. KARVALY, B.*, BADINKA, Cs.*, KESZTHELYI, L., ERDEI, L.*: A Mdsshauer study
on the interaction between bimolecular lipid membranes and ferric/ferrous
ions. Proc. Vth Int. Conf. Médsshauer Spectroscopy, Bratislava. Czechoslovak
Atomic Energy Commission, Nuclear Information Centre, Praha, Yexocnosakus,

1975. p. 422

WHCTUTYT 6nodunsnkm r. Cerep, BHP
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WCCNEAOBAHNA  AHHAMANALMA  MO3UTPOHOB
A, banor, W. Igtilior, W. [oxun, X Hanvow, . XopsaT

Mpogomkanocb W3yyeHWe npoLecca aHHUTUAAUMM U 06pa3oBaHWA CBA3AH-
HbIX COCTOAHWIA B TBEpAOW hase.

B TeuyeHune ropga paboTanu Haj ynydylleHWem paspelleHUs crnekTpomeTpa ANf
onpefeneHNs BPeMEHW XW3HW NO3UTPOHa. [MpuUMeHUB O6bICTpble AUCKPUMWHATOPbLI TUNbI
"cHan-odd", ELSCINT u BCTpOMB B CNEeKTPOMETP ewe OAHY CXeMy BOPOT, Mbl JOCTWUT-
nm paspeweHus B 300 nukocek.

Ons ynydweHuss 06paboTKM AaHHbIX W3MEPEHW A M3yyanum CNeKTp BPEMEHK
XWU3HU MO3UTPOHOB B CIIOAAHLIX (POMbrax, WCMOMb30BAHHBLIX ANf MNPUIOTOBNEHMA WUCTOY-
HUKOB. Pe3ynbTaTbl 3TUX M3MepeHWUii 6GyayT WCMONb30BaHbl NPU KOPPEKUUU AAHHbIX.

MpoBenn wn3mMepeHUs Ha pAfje KBapueBblX KPUCTaNnnosB pasfiIM4HOro npowuc-
XOXAEHUA C pa3HON CcTenmeHbl Kpuctannusauuu. [llapameTpbl CNEKTPOB BPEMEHU XU3HWU
N CcTeneHb KpucTtannusauum SBAANUCH OAHO3HAYHO CBA3AHHLIMM, MO3TOMY 3TOT METOA
MOXeT OblTb MCNONb30BAH ANA ONpefeneHWs CcTeneHW KpucTannusauuum. OTW W3MEpPeHUs
6biNM NpoBefeHbl B COTPYyAHMYeCcTBe C uccengoBaTenaiMum LLeHTpanbHOro MHCTUTYTa
A4epHbIX uccneposaHuit B Poccenpgopde, AP.

B ®un3nMuyeckoM WHCTUTYTe TMONUTEXHUYECKOrO YHWBepcuTeTa B MunaHe,
(WTanusa) npoBenn M3MepeHMs Ha 4MCTbIX o06pasuyax Cu um Zn. OKasanocb, 4TO
BpeMeHa XW3HM B 060MX MeTannax B npegenax owM6OK M3MEpeHWUs sSBASAKTCA OAnHa-

KOBbIMWU .

MpogomkaoTcA pa6oTbl HAa MOCTPOEHHOM B NPOWAOM oAy yCTaHOBKe ANs
M3MEepeHWs YrnoBoW KOppenauun npu aHHWTUAALUM MNO3UTPOHOB. W3ydanca psj
Cu-Zn cnnaBoB U HaiifjeHa 3aBUCMMOCTb MeXAy nnowagbio nojg napabonnuyeckoii
YacTbl KPMBLIX YT/I0BOA KOPPensuWnm M KOHUeHTpauuei Zn B WU3yyeHHOM obpasue
(3Ta KOHUEHTpayMs NponopuuoHanbHa MAOTHOCTU BANEHTHbIX 3N1EKTPOHOB). PYHKUMA
nokKasbiBaeT W rpaHuubl a3 cnnasa /puc. 10/.

Puc, 10

3aBUCUMOCTb Maowaanm nog napaéo-
o(cu) 50 /INYECKOW YacTbio HPMBbLIX Yr10BOM
HOppenAuuM OT KOHUeHTpauun Zn.
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MYB/WKALIIA

1. BALOGH, A., DEZSX, I|., HORVATH, D., KAJCSOS, Zs.: Positron annihilation
in ionic crystals. Applied Physics, 6, 21 (1975)

2. ABBE, J.Ch.*, KAJCSOS, Zs., OBERLIN, J.P.*, SERENY, Gy., HAESSLER, A.*:
Optimization attempts for time resolution in fast-slow coincidence systems,
CRN/CNPA 75-25

YCKOPUTE/TN
. bioprep, /1. Oumewwn, 3, Knondep, M. HocTHa, A, Kosau, $. [lasoHnu, I7I, Pooc

VOHHbIA yckopuTenb Tuna EG-2R ABNfeTCcA 31eKTPOCTATUYECKUM YCKOpPW-
Tenem BAH-ge-Tpaaca, paboTarowum nog gasneHuem. B 1975 roay OH peiictBoBan
B TeyeHue 4690 yacoB, wuccnegoBaTeNlbCKMe Tpynnbl, B OCHOBHOM, WCNONb30Banu
Ny4YoK WOHOB renmsa. YcTaHOBKAa fAaeT MaKCMManbHbili TOK 5 MKA C 3Hepruei vactuy,
0,8 - 5 M3B. KpaTKoBpeMeHHbIl 3aHepretuyeckuini pasbpoc (1,5 - 2,0)x10 **

B TeueHne 1975 ropa m3onupyrowas cTolika yckopuTens 6blna HeCKONb-
KO ycoBeplleHCTBOBaHa. bbina ynyyweHa 3awmra C WCKPOBbIM 3a30poM. Bnok nu-
TaHWA [AONONHEH CXeMOW aHanoroBo-uMdpoBoW cTabunumsaunu. Bpema >XWU3HW MOHHBIX
NCTOYHUKOB yBenunyeHo Ao 1500-2000 yacoB paboTbl, M obecneyeHa BO3MOXHOCTb
6bICTPOro uYepefoBaHMA Tpex BWAOB YCKOpPeHHbIX 4vactuy (p,d,a). Pa6oTaem Hap
OCYyL ecTBNeHWEM CUCTeMbl cTabunmsauum NONOXKEHWS Nydyka y Nepeknovarwmx MarHu-
ToB, [lonHoe Bpema paboTbl YCKOPUTENbHOW TPy6Gbl C HaKNOHHbIM MOAeM JOCTWUINO
3HayeHus Bbiwe 18000 uyacoB. Bpema pa6oTbl ycTaHOBKM B Lenom 6onbwe 22000 4acos.

Yckoputens Tuna NG-200 B 1975 ropgy ucnonbaBanca ANA YCKOpPeHWA npo-
TOHOB, B o6nactum HanpsxeHus 50 -200 k3B, ¢ aHanM3nMpoBaHHbLIM NMYYKOM C WH-
TeHCUBHOCTbLIO Ao 0,5 MA. TloMMMO KaHanoB NY4YKOB AN MONYy4YEHUA HEWTPOHOB C
WHTEHCUBHOCTbLIO Ao 1C H/cek Obln yCTaHOBNEH W KaHan NpoTOHOB, npopab6oTas-
wnii yxe 2500 4acos.

Hauyanocb nmocTpoeHue yckoputens ¢ aHeprueit 600 k3B agns yckopeHus
TAXENbIX WOHOB C MarHUTHbIM aHanu3om nyuyka. B 1975 rogy 6bin pa3paboTaH reHe-
panbHbIl NnaH, NPOBeAeHbl pacyeTbl MO WMOHHOW ONTUKE MNyyka, M YacTUYHO paspabo-
TaH nnaH NOCTPOVKU OTAeNbHbIX y3noB o6opypoBaHusa. Hauvanacb nocTpoiika 6noka
nutaHuma tuna KokpodTa-YonToHa M M3roTOBMEHME [APYTUX COCTABHbIX YacTel.

Institut National de Physique Nucléaire et de Physique des Particules,
Strasbourg, ®paHuns
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WHTerpanbHble ypaBHeHUs Ans N-4aCTUUYHOTO peccesHus.
(OnccepTayms Ha cCOMCKaHMe YYEHOW CTeneHW fokKTopa

hU3MYeCcKNX Hayk)

PacueTbl ANf TpexXHYKNOHHOW cuctembl. (Auncceptayns
Ha CcOMWCKaHWe Yy4YeHOW cTemeHM KaHAupAaTa U3NYECKUX
HaykK)

dHepreTnyeckoe pacnpegeneHume HeWTPOHOB MNPU CMOH-
TaHHOM f[eneHuwn zCf. (OwvnccepTauma Ha couckaHue

YyUeHOW cTeneHW KaHAMAATA (GU3MYECKUX HaAYK)
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TEXHWYECKWN TNABOTNEN

PE3YJ/IbTATDI

MOCTPOEHVE YCTAHOBOK

M BopgoHxein-ToT, W. Bepsu, n. BuHupbapr, A. 3apaHgw, M. Kox, /. Aosenanu,
N. doxoHan, W. Hapaw, L. Maxep, J. Cabo, M. TypmBaen, n. Yp6aH, [. dapkau,
®. dapeHuM, W. XepHBw, M Langop, 4. LWBpBHbL/ [. Sppeitn, WN. SGnm

OcHOBHOI 3apayveil TexHuyeckoro [nasotgena m B 1975-u rogy ocTa-
Banucb pas3paboTKa W M3TOTOBNEHWE MW3MEPUTENbHbIX NpPUBOPOB UM CUCTEM, Heob6XO-
OWMBIX ANS nccneaoBaHuii B ob6nactu AgepHOW (U3MKM U (DU3NKKU 3NeMEeHTapHbIX Yac-

™"y, .

B MnasoTgene ycrnewHo 3aBeplieHa pa3paboTka M M3rOTOBAEHbI OMbITHbE 06-
pasubl 610KoB KAMAK, Heo6X04MMbIX A8 NNAHUPYEeMblX W3MEPUTENbHbIX CUCTEM
06paboTKM JaHHbIX. BaxHelwWwUm pe3ynbsTatom 3TWx paboT sABAAETCA CO3J4aHWe aBTO-
HOMHOIO0 KpeWT-KOHTpONNepa, Cnoco6HOro ynpaeasTb cuctemoii KAMAK 6e3 ucnonb-

30BaHWA BbIYMCAUTENbHON MalWMWHbl. CUCTEMbI, CAyXaljue ANA PeleHUs CpaBHUTENbHO
npocTbiX 3afjay B 06nacTW M3MepPUTENbHOW TEXHUKM M 06pabOTKWM faHHbIX, C MCMNONb-

30BaHMeM aBTOHOMHOTrO erMT-KOHTpoﬂﬂepa MOryT OKa3aTbCA 3Ha4YUTENbHO 6onee
NPOCTHIMWU W 3KOHOMWUYHBIMW, YeM CUCTEMbI, Yynpasafemble 3OBM.

Ons o6ecnevyeHMAs MHOTOCTOPOHHEro0 WMCMNONb30BaHWA KOHTpoNnepa, B
FnaBoTpgene 6bin pa3paboTaH psag 6nokoB KAMAK. Bnok-kaneHgapb M 4acbl cnyxat
ONA TOYHOro M3MepeHUs abCOMIOTHOrO BpPeMeHU, ANA 3ajaHWUA BPEMEHU U3IMepeHus,

a TakXe WHTepBana Mexgy uamepeHusmu. [pu nomowy 610Ka KOHCTAHT napameTpbl
N3MepeHNs MOryT O6biTb Nerko M3MeHeHbl, 4TO B 60NbWOK Mepe NOBbIWAET FMBKOCTb
cucTeMbl. 16-M KaHanbHbIi CYETUMK COAEPXUT 16 WAEHTUYHbIX KaHa/l0B EMKOCTbI MO
24 pBOoMuYHbLIX paspafa. [wucnneil ¢ agpecom fjaeT BO3MOXHOCTb CNeAMTb 3a cojepxa-
HMWem peructpa nw6oro Bbi6paHHOro 6noka B KpeiiTe. Kpome Toro, paspaboTaHbl
TakXe: nocnepoBaTeNbHbli WHTepdeic, perncrtp npepbiBaHUA M 610K ynpaBneHus
fBUratenem.



Punc. 11

MHorokaHanbHoe perucTpupytoulee ycTtponctso B cucteme HAVIAH
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M3 nepeuncneHHblx 6n10koB KAMAK fo cux nop 6bii cocTaBneHbl ABe M3Me-
putenbHble cuctemal. lMepBas W3 HUX npeacTaBnseT co60OM MHOrokaHanbHOe perucr-
pupylouiee yCcTpONCTBO, W3rOoTOBMEHHOE ANA (U3MYECKOro MHCTMTYTa bBonrapckoi
AKagemun HaykK W cnyxauiee Anf  perncrpaumum MHTEHCUBHOCTU KOCMUYECKUX U3Nyuye-
HWA. BTopas u3mMepuTenbHas cucTemMa npejHasHauyeHa AnA NoJOGHbIX Lenei ? oHa pa-
6otaeT B LMD u cnyxuT [ns perncrpauuyM AaHHbIX ME3OHHOro Teneckona KOCMuUYec-
KUX u3nyyeHuin. B 1976 ropgy M3 3Tux Xe 6N0KOB 6yayT cOCTaBleHbl CUCTeMbl, ANA
ynpaBneHns ycTaHOBKaMu u3MepeHWs yrnosoi koppenauyunm "PAC" u wnccnepoBaHua aH-
HUrnndaumm no3ntTpoHos "PANNI".

B NnaBoTaene npopjonxanacb pa3paboTka aHanorosbix 6nokoB KAMAK ans
AAepHOW cnekTpockonuu. B npoweawem rogy 6binn cosfaHbl 6N10K coBnageHuit, 6nok
3alepXKN NOrMYeckuXx CcuUrHanoB W npeobpaszosBaTeNb aHanoroebix curHanos KAMAK-HVM.
B To e BpemAa npojonxanocb MPOW3BOACTBO M CTapoil MOAYNbHON CUCTeMbl AfEPHbIX
M3MepuTenbHblX NpU60OPOB? 3Ta CUCTeMa JOMNOJHeHa HOBbIMM 6NOKaMWU: [UCKPUMWUHATO-
pOM BpPEMEHHOW NpMBA3KW U 6AOKOM NUTaHUA [AeTeKTOpOB.

B 1975-m ropgy 6blna M3roTtoBNeHa 3NeKTPOHWKa ANA ynpaBneHWs TOHMWO-
MEeTpOM, MNPUMeEHAEeMOM B WUCCNe[O0BaHWAX NO WOHHOMY BHeApeHuto. [pogonxanacb pe-
KOHCTPYKLUMSA CUCTeMbl, NpefHasHaYyeHHOW [ANA aHanM3a CHUMKOB MY3blpbKOBbIX KaMmep,
COCTOfILLE M3 4YeTbIPeXMNEHOYHOro0 MNpPoeKTopa M YCTAaHOBKW NpefBapuTeNbHOro M3Me-
peHus KoopauHat. TMpoOTOTUN YeTbIPEXNNEHOUYHOro MPOEeKTOopa YCNEWHO MpOoLWen MCMbl-
TaHufA. W3roToBneHbl TakXe WHTepdeiicbl, cBA3bIBalOLWMe MUKpockonbl ¢ 3BM TPA-i.

[ns MHOTOMpPOBOMOYHbLIX MPOMNOPLMOHANBHBLIX KamMep, MPOU3BOACTBO KOTO-
pbix BefeTcsa B [naBoTaene, 6binM pa3paboTaHbl BOCbCMMKAHaNbHbIE ycunuTenb u
6nok KAMAK ans 06paboTKW CWUFHANOB 3TUX Yycunutenei.

MYB/MKALIA

ERDELYI, GY., LOHONYAI, L., HERNYES, I., KOCH, J., NADAY, |., SANDOR, M.,
SZUCS, 1., TURMEZEI, P., WINDBERG, J., ZARANDY, A., Stand-Alone Laboratory
Instrumentation in CAMAC (2nd Int. CAMAC Symp. Brussels, 1975.)

A. BWHABEPT, A. 3APAHAW, M. KOX_ /1. JIOXOHAW, W. HAOAW, W. LWAHAOOP, WN. CHOM,
M. TYPME3EW, W. XEPHEW, A. SPAENWN. ABToHOMHble cucTtema KAMAK ans na6opatop-
HbIX ueneir (Cumnosmym u BbicTaBka “"®wusmka 75", MockBa, 1975.)
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PykoBoguTtenn LM, o0co3HaB BaxHOCTb WCCNefoBaHW no
hunsnHe TBEPAOro Tena, YyXe B MNepuoj OcHOBaHWA WHCcTUTyTa paspa-
6oTanun nnaH Havana 3TUX MCCNefOBaHW, HeCMOTPA Ha TO, YTO WX
3HayYeHWe SBHO HEAOOLEHWBANOCb BbICLMMA NAPTUUAHLIMA W NpPaBUTeNb-
CTBEHHbIMW opraHamu. [lepBblii war 6b11 cgenaH B 1953 rogy, Korga
no nNpeanoXeHWO AMpeKTopa WHCTUTYTa AKajemMus HayK pewmna co3-
patb OTAen MarHWTHbIX WUccnefjoBaHWi. 3TOT OTAeN Hayan CBOWO pa-
6oty 1-ro AHBapsa 1954 ropa. [naBHOIi 3afjauyelli oTaena SABNSANOCH
obecneyeHne Hay4yHoi 6a3bl ANA HauvaBllelicas pa3BMBaTbCsA B TO Bpe-
Mi OTEYeCTBEHHOM MPOMbIWAEHHOCTN CPeACTB CBA3U. HOHHPETHOW uenblo
nccnefoBaHuii 6bU10 60nee ray6okoe M3yvyeHWe CBOWCTB MarHUTHbIX
MaTepuanoB Mpyv BbICOKMX YacToTax W LeneHanpaBfeHHOe W3MeHeHue
3TUX CBOWTCB.

Ha ocHoBe 3TuUX wWccnefoBaHW pasBUNWCL UCC/Ef0BaHUA
TBEPAbIX Tesa, KOTOpble B Halm AHW npuobpeTaloT BCe 6Gonbluee 3Ha-
yeHne. C nocTpoeHMeM WCCNeA0BaTeNbCKOro peakTopa Kpyr uccne-
f0BaTeNIbCKUX TeM 3HAaYUTENbHO PpacluMpuaca, u peakTop, SBAALOWMIACSA
BbICOKOMHTEHCUBHbIM HEATPOHHbIM WCTOYHWKOM, cTan 6a30BOi ycTa-
HOBKOW [n5 TBepPAOTENbHbIX W HEWTPOHOCMEHTPOCKOMUYECHUX WCCeAo-
BaHuii. B 1959 roay 6bina opraHusoBaHa JlabopaTtopus ¢uU3NKM TBep-
fporo Tena, KoTopas o6befMHUNa BCe MCCNef0BaHWsA, MPOBOAMBLUMECS
B 3Toi o6nacTu. [ocne 3anycka aTOMHOro peakTopa BO3HUHNA HeoG6-
X0AMMOCTb HayaTb XUMWYECKUEe WCCNef0BaHUSA, MNepBOHaYaNbHOU Lenblo
KOTOPbIX SBAANOCH pelleHWe Mpo6aem, CBA3aHHbIX C MOAYyYeHUEeM K30-
TOMOB, a TakXe W3y4YeHUe XMMUYECKWX CBOMCTB ypaHa.

MpoBopasAlmecs B HacToslee Bpems ONTUYECKUE WUCCE[OBaHUA
6bIM HayaTbl Ha OCHOBE VHULMMPOBaHHBLIX aKajemMukom J1. SAHowm d)yH,qa-
MeTa/ibHbIX (*)I/I3MLIECKMX nccnefoBaHum, HanpaB/ieHHbIX Ha yrnyﬁneHme
Halmx 3HaHUM O npupoae cBeTa.



U nepuog 1960-1970 rr. wupoHO pa3BepHyfnacb WUCC/efo0-
BaTeNbCKas [eATe/lbHOCTb [/1aBOTAENI0OB (U3MHW TBEPAOro Tena, Xu-
MAM U ONTUHWU. B MHTepecax BO3MOXHO 60siee 3PPeKTUBHOrO BbINOM-
HeHVs 3ajay Mo (ManHe TBEPAOro Tefia LIMPOHO MPUMEHANUCL KaH
HNaccumyecHue TBepPAOTeSibHble, TaH W AAEPHOMUINYECHMUE WN3IMEPUTESb-
Hble MeToAabl. [Mpeo6napatoliee 60NbLWIMHCTBO WCCNEeAOBaHW MO TBEPAbIM
TenaMm COCTaBNANO0 W3yYeHWe MarHUTHbIX CTPYHTYp. CoTpyAHMKaMu
FnaBoThena ¢u3nMHU TBepaoro Tena 6buymM paspaboTaHbl BbICOKOI(DhEK-
TVWBHble MeTOAbl AN MCCNEf0BaHUA MarHUTHbIX CTPYKTYyp. C noMoLipto
NOCTPOEHHOro B rnaBoTAefnie HEWTPOHHOro AudpakTomeTpa 6bliM Hal-
[leHbl HOBble MarHWTHble CTPYKTYPbl W CTPYKTYypHble (ha3oBble Mnpespa-
LeHns, B MepByl o4yepefb, B cnnasax M. LV 6bin ogHUM K3 nep-
BbX MWHCTUTYTOB, O06HapyXWBLUAX JIOKa/M30BaHHble MarHUTHble Kojeba-
HUS,, BO3HMKaloLWMe Moj BAUSHWEM BBefleHHbIX B MarHWTHble KpucTaiib!
NPUMECHbIX aToMOB. 3HauyuWTenbHble pe3ynbTaTbl 6bUIM AOCTUTHYTbI B
nccnegoBaHnMax pasbaBrieHHbIX cnnaBoB. B o6nactm Teopuu ¢u3nKu
TBEPAOro Tena yjanocb 0606WNTL Teopuio (as3oBbIX NpeBpaLleHuni
BTOpPOro pofga. MexayHapofHOe MpuU3HaHWe MOAYYUIN Haum pe3yfib-
TaTbl, 06bACHAWOWME BAUSHWE BBeEHHbIX B YUCTble MeTas/ibl NPUMeC-
HbX aTOMOB.

ONTUYeCKUMN WCCNeJ0BAHMAMU OblM 3aN0XeHbl OCHOBbI fa-
3epHbIX MccnepoBaHuin. B BeHnrpuu Bnepsble B LD 6b1n1 nocTpoeH
nasep He-We, 3a KOTOpbIM CKOPO MOSIBUANCL W HOBble nasepbl! UM-
NynbCHbIA py6uUHOBBLIA, CC/N-, KajMueBbl, a TakKXe pas3nuyHble nasepbl
Ha KpacuTensax. CosfaHue 3TUX HOBbIX WUCCNEf0BaTeNbCKUX CPeAcTB
N03BO/IN/IO MNPOBECTU MHOrOYMUC/EHHblE BaXHble (yHAaAMeHTaNbHble MUC-
cfiefl0BaHNA B3aMMOJeCTBUA MeXjy CBeTOM U BelecTBOM. CoTpyfHU-
Kam Hallero WMHCTUTyTa B YMCAe MNepBblIX y[anoCb [AOHa’aTb CyLlecT-
BOBaHMWe MHOrooToHHOro GoToadekTa. Bonblloe 3HavyeHWe UMET pe-
3ynbTaTbl WCCNefOBaHWA M30TOMHOro addekta. [puMeHeHVe sAAepHOMN-
3MYECKUX MeTOAO0B CNOCOGCTBOBANO [OCTUMXEHWUIO BbIJAIOWMXCA pPe3yb-
TatoB B 0671aCTWM aHaIUTUYeCKOW XWMUM W UCCNef0BaHU XUMUYECKOro
BO3JeNCTBUA SAEPHbIX W3NYUYEHUN.

B HacToflee BpemMa B BeHrpum wuccnepoBaHua no ¢usnke
TBEpAOro Tena npuobpetatloT Bce 6onbluee 3HayeHue. Bbewwmm Hayu-
HbIMM W TOoCyfapCTBEHHbIMW opraHamu 6bina paspaboTaHa rocygapCcTBeH-
Hasg nporpamma no uccrejoBaHUAM TBepAblx Tes, KoTopas Bo3naraer
Ha Haw WMHCTUTYT OYeHb BaXHble 3afayun. B pamkax 3Tol nporpammbl
BBeAeHbl HOBble MCCNefoBaTeNbCKMe HanpaBneHus (‘uccnefjoBaHuss Ma-
Tepunanos Ana namaTu 3BM, MOHHAs wumnnaHTauus,). TexHONOrmyeckue

nccnepgoBaHus npuobpetaloT 6Gofibluee 3Ha4YeHWe, 4YeM B MpedblayLive
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nepuofbl. [oBblWeHHble 3ajayn B 06MacTW TBEPAOTesSIbHbIX WUCCAefAo-
BaHMli noTpe6oBann 60nee YCUNEHHOW KOHUeHTpauuum CcUA, MNO3TOMY
1 AaHBaps 1975 r., nocne HeEHOTOPbIX MNepeopraHu3auuii, 6b1 CO3-
faH WHCTUTYT TBepforo Tena, O06beAuHAIOWMNA rnaBoTAenbl (QUINHK
TBEpAfOro Tena, XuMuUM U ONTUHU. B nepuog 1970-1975 rr. oTpge-
Nbl, NpOBOAALINE TBepAOTeNbHble MCCNeA0BaHUA, BO BCe 60nbluei

cTeneHW KoopAWHMpPOBanuM cBou paboume nnaHbl, W MNOCTENeHHO 3a-
Bepllas paHee HayaTble paboTbl, COCPeAOTOYMBAIOT CBOU YCUIUSA Ha
yCNeLwHoM BbIMOMHEHUN 3ajay, HaMe4YeHHbIX rocyfapcTBeHHOW nporpaM
MO MO uccnefoBaHMAM TBepAbIX Ten, HenocpeiCTBEHHO CMOCOGCTBYIO
We YCHOPeHU0 TeXHWYECKOro M 3KOHOMMYECKOro pasBUTUA HaLlei

CTpP aHbl.
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WN3INKA T3IEPAOTIO TENA

PE3Y/NbTATHI

TEOPETUYECKME BOIMNPOCbI ®UN3NKN KOHOEHCUPOBAHHBLIX CPE[

A. bapry, ® Boi#HapoBuy, A. 3aBafoBcHu, A. Konnap, |Am MataHu*|, 3. [paBBUHMU,
H. Candanywu-MeHbxapg, W. TyTtTa, T ®dassHaw, [. dopray, T. LumHow, . Lloiiom,
4. UWont

YcnewHo NPOAO/XKEHbl MCCNefOBaHMA cun cuenneHus B meTannax. Ocoboe
BHMMaHuWe 6bl10 yaeneHo 6naropofHbIM MeTannam: CYLW eCTBEHHbIM ABNAETCHA OTKPbITUE
TOro akta, 4TO 3anonHeHHble d-060N104KM TakKXe yyacTBYWT B o06pa3oBaHUW CBA3N.
Paspa6oTaHa mpocTas YyHuWBepcanbHas MOJAeNb, OnuUcCbiBalowWwas 60NbWMWHCTBO MeTannos
nepuoAnYeckoid cucTtembl, BKAYas U pefKkue 3emnu. B mogenn urypupywT TOoNbKO
fBa faHHbIX: BaneHTHOCTb W WOHHbIA pafuyc. MccnepoBaHue 3aBUCUMOCTU 3TUX Be-
NNYUH OoT o6bemMa MNO3BONMNNO HaM HECKONbKO MPOACHUTb Npob6nemaTWKy BaneHTHOCTHU
mMeTannoB. PacuyeTbl W OLUEHKW, OTHOCAWMECH K He OGHapyXeHHOW Ao cux nop meTan-
nuuyeckoit moamdukayum yrnepopa, 6yAyT npefcTaBAATb 0CO6GbIA MHTepec, Kak TONbKO

noABATCA pe3ynbTaTbl 3KCNEPMUMEHTOB NOA4 BbICOKUMW faBNeHUAMMU.

MpoAoMXKeHO M3y4yeHWe oOfHOMepHOW Mopgenn depMn C pacnpocTpaHeHUem
MeToAa peHOpManua3aluMOHHOW rpynnbl, yyuTbiBas npoueccsl Tuna “"Umklapp” »n ganbHO-
felicTBylOlWMe B3ammMopjelicTBusa. B kauyecTBe nocnepytowero 0606w eHns 6bI10 paccmMoT-
peHo BNUsHWe cna6oil CcBA3M Mexpy Lenoykamu. [MokazaHO, 4TO CTabWNbHbLIM fBNAETCH
NNWb COCTOSHWE BOMHbLI 3apsfA0BONW MNOTHOCTM, Cny4yail CBEpPXMPOBOAUMOCTW WAN aHTMU-
heppomMarHeTm3Ma MCKAKOYEHbl,ecnn npeHebpeyb npouyeccamum Tuna "hopping" mexay

yenoykamu. 3T Npob6NemMbl TOYHO HE pelWubbl, Hafo NpubGeratb K NPUGAUXEHUAM.

Ymep 30 maprta 1976 r



79

3aKOHHOCTb NPUGAMXKEHUI oOueHMBaeTCA NO pa3paboTaHHOMY HamMW paclIMPEHUd Mo-
LenbHOW 3ajayun, KOTOpOe fenaeT ee TOYHO pellaemMoid.

MpumeHss npocToii BapuaHT MeTOAa MYNbTUNAWKATUBHOW peHOpMann3alyuoH-
HO rpynnbl, MPOJO/MKEHO MCCNefoBaHWe CTaTUUYECKUX KPUTUYECKUX SBNEHWUA.

B coTpygHuuecTBe c JlabopaTopuei TeopeTuyeckoin Guankn OVAN (Oy6Ha,
CCCP) n WHcTmuTtyTOM uM. Bopuca Kuapuua (BuHua, HOrocnaBua) Havanacb pa3paboTka
HOBOV 0606LieHHO Moaenu (eppoanekTpMyecknx (asoBbiX npeBpaweHunin. MpegBapuTens-
Hble pe3ynbTaTbl YKasblBalOT Ha TO, UYTO Halla Teopus OAMHAKOBO XOPOLIO OMNMCbiBaeT
thasoBble Mepexofbl TWNa ynopsaAfO4YeHHOCTb-HEYNOPALOUYEHHOCTb UM TUMa CMeLLeHus,
nponcxopsime B CerHeTO3/IEKTPUYECKWX MaTepuanax, W B 3aBUCMMOCTM OT 3HEpPrum
CBA3M AOMycKaeT nosiBNeHWe (a30BbiX MpeBpalieHUint CMeLWaHHOro Tuna.

McXoass M3 WM3N0XEHHOTo B HefaBHO ONy6NWKOBAHHONW cTaTbe MNpeanonoxe-
HUS 0 BO3MOXHOCTW MOABMEHWS MarHUTHOW (pasbl HOBOro Tuna B S = 1/2 Tpuaury-
NAPHOM aHTU(eppoMarHeTuke, O6bIIM MPOBEAEHbl pacyeTbl ANs ONpedeneHus CBOWUCTB
OCHOBHOTO COCTOSHMUA W cnekTpa BO36YXAeHWS CuUHrAeTa M Tnpunneta S = 1/2
aHTU(EPPOMArHeTUKOB, WMEIOWMX CTPYKTYPbl TUMa AMHedHas Lenoyka, KBajgpaTuyHas

W TpUaHrynspHas peleTka.

HaligeHa cBf3b MeXAy O0XWAaeMbiM MOABAEHWEM OTKIOHEHUA OT CUMMETpuUU
N HEKOTOPbIMU KauyeCTBEHHbIMW OCOGEHHOCTAMW CMNeKTPOB BO36YXAeHUs. JKcTpanons-
uMei HaWWX pacyeTHbIX AaHHbIX B C/ly4vyae NMHERHOW Leno4ykW nonyvyaetcs CNeKTp
BO36YXAEHUA CUHINeTa, CUNbHO OTAMYalowWmiica oT Gopma, npefckas3aHHol OBYUHHK-
KOBbIM.

B xofe M3yuyeHUs CBOWCTB XMAKMUX KPWUCTannoB O6bl10 NOKa3aHo, 4YTO B He-
MaTUUYeCKNX XWUAKUX KpucTannax paspelwaeTcs MNosBAeHWe aHOManbHOro YnopsfgoyeHus,
(T.e. 6e3 ABMXeHUA cpeAbl), COMPOBOXAAlLLErocs BONHON 0O6bLEMHON 3apAf0BOW NAOT-
HOCTW C NeprneHAUKYNAPHbIM CTEeHKaM HanpaBjeHueM. HecTabuabHOCTb Takoro Ttuna
BO3HMKaeT npu 60nee HU3KMX MNOPOTrOBbIX HAMPAXKEHUAX, 4YeM B APYrux MUcCNefOBaH-
HbIX [0 HacTosWero BpeMeHM cnydasx. CoBnajeHue pacuyeToB C pesynbTaTamMu 3Kc-
NepMMeHTOB SBNAETCH YLOBNETBOPUTENbHBIM.

MN3yueHo paccesHMe 3apsHKEHHbIX YacTWl B MPUCYTCTBUU WMHTEHCUBHOTO
BHELWHEro 371eKTPOMarHMUTHOro nons. OnpefeneHo MnonepevyHoe ceyeHWe MHOTO(OTOH-
HoW abcopbumm Ana ueneil YCKOPEHWS 4vacTul.

Ons 06bACHEHMSA 31EKTPUUYECKUX M MArHWTHbIX CBOWCTB HEKOTOPbIX He-
nposoAsAwmMx coneit tTuna TCHQ 6bina npeanoxeHa MOAenb, OCHOBAHHAsA Ha MNPOCThIX
(usnyeckux npeactasneHumsx. Mofgenb, NyTeM M3MeHeHWs 3HA4YeHUN ee mapameTposB,
cnoco6Ha oMuMcaTbh HECKONbKO TWUMOB Ka4yeCTBEHHO OTAMYAOWMXCA APYT OT Apyra

MarHMTHbIX HOBEAEHMVI.
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NCCNEAOBAHVA O MAIMHETU3MY
E. Xongow-Pasac, [A. Hapgap, 3. WpeH, W. Hapgb, /I. Man, M Mappgasu-Xopsar,
. Mete, W Cabo, TI. TapHouwu, A. Uummep, 3. LLBsa6

B nocnefHue ropabl Lenblo uccnepoBaTenbckoi pa6oTbl OThena marHeTusma
ABNANOCL W3YUYeHWe OCHOBHbIX (N3NYECKUX NPOLEeCcCcOB, CBA3AHHbIX C 3aNOMWUHAIOLWUMK
yctpoiicteamu (3Y) Ha OCHOBe LUMNMHAPWUYECKUX MarHUTHbIX fomeHoB (LIMA).

CNuH-NepeopmneHTaLNOHHbI (a3oBblii Mepexoh B opTogeppuTax NpuBRek
Hale BHMMaHWe K M3yyeHWio (a3oBbIX NpeBpalieHUil Tuna MopuHa B 3aMeLLeHHbIX
coeMHeHUsx cuctema a - Fe00_. MeTonoM HeWTpPOHHOW Augpakuum 6bina Mccnepo-
BaHa cucTtema (1-x) a - Fezng" xM2°3' The m = >Ga3+/ Cr3+lln 3+, B
o6nacTm KoHUeHTpauuih oT x = O go x = O,1l. V3MepeHWs NPOBOAMAUCL HA MOAUKPUC-
Tannuyecknx obGpasuax, coAepxawmx UYWCTO TremaTuToByl (asy. YCTaHOBAEHO, 4TO
C yBenuuyeHueMm X Temnepatypa Heens u TemnepaTypa MopuHa ymeHblialoTcs. B 3a-
MELLEeHHbIX CUCTEeMax M3MEeHseTcs XxapakTep nepexofa MopuHa, MarHUTHble MOMEHTbI
BbIXOAAT M3 nnockoctn [ill] Ha yron, MeHbwwnit, yem 90°. ¥Yron nosopoTa C pocC-
ToM X yMeHblaeTcs, U Npu 3HayeHUM X Gonblie M 4yem XxapakTepHas [ANs AaHHOTO

3aMellalollero MoHa KpUTWYecKas KOHUeHTpauus, nepexon MopuHa Mcuesaer.

Institute "Boris Kidric", Vinca, Krocnasus
ouan, Ay6Ha, CCCP
Department of Physics, University of Chicago, Chicago, Illinois, QA
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B pamkax coTpyAgHuM4yecTBa, HayaToOro eue B Npownom roay mexgy LU/OU n
KanupopHuitickom TexHonormyeckum wuHcTutytom (CLUA) 6bina nmocTpoeHa ycTaHOBKa
ONA CKOPOCTHOW (OTOCHEMKMW, C MOMOLBD KOTOPOA CTano BO3MOXHLIM M3yuyeHUe AUNHA-
Muyeckux csoicTtB LMO m AOMeHHbIX CTeHOK. B HacTofuee BpemMs CKopocTHas (oTo-
cbeMKa ABnaeTca Haubonee 3PMEeKTUBHbBIM METOAOM 3IKCNEPUMEHTANbHOrNO Mccneposa-
HUS NepexofHblX AOMEHHbIX CTPYKTYp, NOABNAKWMWXCA B pe3ynbTaTe [elCTBMA KBaswu-
-UMNYNbCHBIX MAarHWTHbIX NONei. YcTaHOBNEHO, 4YTO B XapakTepe nepexoga Mexay
MATKUMU U XecTKuMu LIMO BaxHyl ponb urpawoT amnautyfja W WKUpPUHA UMOynbca Mar-
HUTHbIX MNONel, napannenbHbiX MNAOCKOCTW NAeHKW, W none nepemeweHus LMAO HaligeH
HOBbIA TWM [OMEHHOW CTEHKW, - TakK Ha3blBaemas Auddy3Has CTeHKa, - LWUPUHA U
CKOPOCTb KOTOPOW HEOo6bIYHO BENWKM NO CPaBHEHWI C HOPMaNnbHOW [OMEHHOW CTeHKON
MeTofOM CKOPOCTHOW (OTOCbEMKM W Ha YCpefHAKOLWed onTUYecKol ycTaHOBKe, cobpaH
HOW B LM®DW, 6bina mccnefoBaHa CBA3b Mexay nonem nepemeweHns LMO n cKopocTbio
OBVWXKEHWA Ha rpaHaToBbIX NNeHKax, N0 KayeCcTBY MNPUroAHbIX ANA uenei 3Y Ha UMA
B HauyanbHOW CTagWu [ABUXEHWA CTEHKU HalijeHa aHOManbHO 60/blas CKOPOCTb BO
BCEX MCCNefOBaHHbIX cAyvyaax. B cTayMoHapHOM COCTOSAHUW CKOPOCTb [ABMXEHUS npu
HebONbWOM None nepemelieHMs Bo3pacTaeT NWHENHO, [OXOAA A0 MNOCTOAHHONO 3Ha-
YeHUs, W B nonax, npesblwawowmx 150 apcTed ONATb HauyMHaeTCA NWHeHOe Bo3pac-
TaHue (C HAKNOHOM, MeHbLIWM, YeM B HayanbHOW CcTagWu) B 3aBUCUMOCTU OT nNoONA
nepeMelwieHns. [loNyyYeHHble pe3ynbTaTbl HE COMOCTaBMMblI C MNPUHATLIMW B HacToALlee
Bpema Teopuamu. B uenax yckopeHus 3Tux paboT B HaWeM MHCTUTYTe TOXe CTPOMUT-
CA y4yaTHOBKa ANA CKOPOCTHOW oTocbemkn /puc. 1/.

HIGBETA C PA3LE/MTENb
HP: NIYYA T1HPO
Ira HOM
3EPHA/O -
HBAPLIEBAS OBPASELL
| umnnHAap. \
JINH3A \
MPV3MA
Y®-NIA3EP TUIMNA HyHonA
AVCO EVERETT
MOD 950

/100HBT,20HCEH/ *

SNEKTPUYECKIUIN
TPUITEP
Puc. 1

CxeMa yCTaHOBWM [NA CKOPOCTHOW (oToCbeEMKHU
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TeopeTUYeCKMMM MeTOAAMM M3ydyanacCb CTaTuuyeckas CTPyKTypa U CBOWCTBa
NOMEHHbIX CTeHOK LMZI, o6nagalowmx UWAMHAPUYECKONH cuMMeTpueid. 3Has MarHUTHbIE
napameTpbl MaTepuana, MOXHO TEOPETUMYECKM MOAENMpPOBaTb B3aMMOAEWCTBUE MEXAY
MarHUTHLIMU MOMEHTaMW C MOMOWbIO NporpamMmbl Ans 3BM, 4TO MNO3BONWUT MNONYYUTH
pacnpefeneHne MarHUTHbIX MOMEHTOB B [OMEHHON CTeHKe.

MeToAOM BaKyyMHOro HanbiNeHWs W pagMoyv4acTOTHOro KaTOAHOro pacnbifne-
HUSA, WUCMONb3YyA WCTOYKUHU He6ONbLWOro pasmMepa, Hamu 6blIM MONYYEHO amMOpPgHble
TOHKMe nneHkn Gd-Co. AHOManbHoe MarHWTHOE NOBeAeHWE CU/bHO HEOAHOPOAHbLIX MO
COCTaBY MNNEHOK, MNONYYeHHbIX MeTOAOM BaKyyMHOTO HanblfieHWs, 6bi10 06BACHEHO
MOfeNblo, Ha OCHOBe OGMEHHOW aHu3oTponmuMu. MeToAOM pPafMoy4acTOTHOrO pacnbife-
HUS 6blNM MONyYeHbl aMopdHble NNeHkW, obnajalowme nepneHAUKYNAPHONA OLHOOCHON
aHu3oTponuei.

MccnepoBanoCb MarHeToconpoTWBAEHWE HaMblIEHHbIX I'IepMal'Il'IOIZHbIX nneHoOK
B 3aBMCMMOCTW OT BHeWHEro MarHMTHOro nonda, HanpaBneHMa TOKa W pa3mMepoB nNo-
NNKpUCTanNnyeckux 3epeH. Ha ocHOBe TakKWX W3MeEpPeHWIA MOXHO OonNpefenuTb Hanpas-
NneHne HamMarHM4eHHOCTM B NAOCKOCTM NNEHKNW.

Co3gaHa ycTaHOBKa fAN1A M3MepeHWs aAresaumu TOHKUX MNNEHOK. bbin
npoeefaeHbl 3KCNEPMMEHTbI NO OYMCTKE NNEHOK MeToAOM paguodacTOTHOro pacnbine-
HNA .
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VICCMEOOBAHUA MATEPUA/OB ONS 3ATOM/HAKOLYIX YCTPOWCTB

0/ VCCMEAOBAHVA MO 3AIOM/HAK LM YCTPOVICTBAM HA OCHOBE LMWIMHAPUYECKX MAMHATHBLIX
JOMEHOB
E. Baka-BaxoHu, M E)anawHo, $. BaHgnuH, J1. Tan, E. Xongow-Pasac, . Hagap,
B. Hecem, W. Hagsb, I7I.'I‘Ia171u,, M Nappasu-Xopsat, . MeTe, W. TMuHtBp, W. Cabe,
E, Cab6aH-Xapactu, T. TapHouwu, [A. Uwmmep, . Yar, A. Lloserew

WNccneposaHua 3Y Ha UMAO B TeueHme 1971-74 rr. OCHOBbIBAJIMCb Ha Ny3blpb-
KOBbIX f[OMeHaxXx B NNacTUMHKaAX MOHOKPWUCTannoB peAKOo3eMeNbHbIX OpTO(heppuTOB, BbIpa-
WEHHbIX M3 pacnnaBneHHblXx pactBopoB. Co3gaHuem mogenn 3Y Ha LUMA emkocTbio 80
6MT Tuna nepemelialolero permcTpa 3TOT Nepuoj MUccNefoBaHMiA no cytTu fena 6bin
3aKOHYEH.

B uenax ymeHbweHuns auvametpa UMA, T.e. yBenuuyeHus emkoctu 3Y, Hauu-
Hass ¢ 1974 r. BMecTO NNacTUHOK opTodeppuToB (anametrp UMO %50 MK) Mcnonb3ywT-
CA MN/eHKW pefKO3eMeNbHbIX (eppUTOB-rpaHaToB, BbIPALlEHHbIX METOAO0M >XWUAKO(asHOW
anuTakcum Ha Gd-Ga rpaHatoByt nognoxky (IFrr), (guameTrp pomMeHoB "5 MK).
Xopowwne pesynbTaTbl JOCTUTHYTbl B CO34aHUW aMOP(PHbIX TOHKWX MNEHOK MEeTOAO0M
pafjMo4yacTOTHOrO pacnbifieHWs. MNeHkn Tuna pefKO3eMeNbHbIi MeTann - nepexofHblit
metann (Gd - Co) no Ka4yecTBYy NOAXOAAT W ANA Leneid Ny3blpbKOBOW namatm (fua-
MeTp AOMEHOB b1l MK).

Paspa6oTaHa TexXHONOrMs BblpawMBaHMs 6e3AMCNOKALUOHHBIX MOHOKPUCTaNNoB
ITr meTogom Yoxpanbckoro. Havata akcnnyaTtauums ycTaHoBKW dupmbl Malvern MRS-5
ONS BblpalMBaHWA MOHOKPUCTaNnoB MeTofoM Yoxpanbckoro, paboTawlweidn Ha yacToTe
400-450 Kru, C BbIXOAHON MowHoOCcTbl0 30 KBaTT. MOLWMHOCTL HarpeBa W MexaHuWyec-
KOe [BWXXeHWe KpucTanna permcTpupytoTca ¢ 60blWONA YYBCTBUTENBHOCTbI W TOYHOCTbIO.
Mcnonb3yas M3mMeHeHWe Beca pacniaBa B MpLoecce BbipalWwMBaHUA KMMeeM BO3MOXHOCTb
aBToOMaTuyecknm ctabunm3upoBaTb fuaMeTp pacTyuero kpucrtanna. [oToBble MOHOKpUC-
Tannbl T, ¢ OTKNOHeHMeM OT Tpebyemoi oOpueHTaLUW MeHbLWKUM, 4Yem 2° (M3MepeHo
METOLOM peHTreHOBCKOW pAucpakuumn) paspesardTca Ha nNnacTUHKW. PaspaboTaHa Tex-
HONOrMA npouecca HeNnpepbIBHOrOo paspe3aHns M 06paboOTKM MNOBEPXHOCTUM MNNACTUHOK
MoHOKpucTannos I[TT. KayecTBo 06paboTaHHbIX NNaCTUHOK ABNAETCHA YAOBNETBOPUTENb-
HbIM Ans ueneit 3Y Ha UMAO OpueHTauua o6paboTaHHbIX NAaCTUHOK KM3MepseTca C TOou-
HOCTbl, Aydwen, vem 0,5°.

Pa3pa6oTaH MeTOJ 3NWUTAKCWAaNbHOTO BbipaljMBaHUS TPaHAaTOBbLIX MMEHOK C
3apaHee 3afaHHbIMM MArHUTHbLIMU CBOWCTBAMM UM TONWMWHOW. OCYLWECTBNAEHbl METOAbI
aHanM3a KPMUCTANNMYeCKMX W MArHWTHbIX Ae(eKTOB MOHOKPUCTANbHbIX NAACTUHOK- NOA-
NOXEK W MarHUTHbIX TpPaHaTOBbIX NNEHOK (peHTreHoBckas Tonorpadus, CeNneKTUBHOE
TpaBneHUe, ONTUYECKUE M MarHUTHble METOAbl M3MEPEeHWs). YCOBEpPLWEHCTBOBAaHA
mMeToAuKa GoTonutorpa@uu Ans co34aHUs MUKPOCXeM ANS MaHunynupoBauus c¢ LMA, u
Ha OCHOBE BbIPALlEHHbIX HaMW TPaHaTOBbIX MNEHOK OCYLW,EeCTBJAEHO YNpaBNsemMoe reHe-
pupoBaHWe, nepemelleHne, pas3BepTka M JeTekTupoBaHue LML,
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Ons M3roToBNEeHWs TOHKUX MNAEHOK 3anyleHa yCTaHOBKAa PajMo4yacTOTHOrO
KaTOAHOro pacnbineHus ¢upma] VARIAN. MeToaoM pagnoy4acTOTHOrO pacnbiieHus u3s
Gd - Co uMcToyHMKa He60NbWOro guameTpa, W3rOTOBAEHHOrO AYroBoi NnNaBKo#, no-
AyyeHbl amMoOpdHble MarHWTHbIe MNAeHKW. [Mof60pOM COOTBETCTBYKUWMX napameTpos 6bina

LOCTUTHYTa OAHOOCHAaf aHW30TpONWUs, NepneHAUKYNApHas NnNockocTu nneHkm Gd - Co

NCCNEOOBAHVE OMTUYECKON TMAMSTA

A. Adow, @. bayep*, [O. beHue, TI. Bapra, . Beptewwn, 4. 3aHap, Y. WBaHu,

. Kmuw, A Jiucuesuy* , A. Hagb, W. PoHaHu, A. Xanac, A. Xamopu, A. 3Iii6eH*,
O. 3iianep

OfHO/ M3 Hawux MccnefoBaTeNbCKUX TemMaTUK SBNAETCHA M3yuyeHUe BAUAHUSA
ONTUYECKNX 3NeMeHTOB (NWH3bI, 3epKana, MNOLMNOXKW) - MPUCYTCTBYHLWMNUX BO BCEM
onTuyecknx 3Y - Ha cBoicTBa ronorpamyeckmx ontmyeckux 3Y. Bblno mMccnepoBaHo,
KakumMm ob6pa3soM orpaHuyumBaeTca eMKOCTb NnaMmaTW BcnejcTBue abeppauumm ontumyec-
KOW cucTembl. [pocTeiiwas onTmyeckas cxema ronorpa@uyeckoin mamaTm wnsobpaxeHa ia
puc. 2. B rnaBHbIX NAOCKOCTAX /UH3 " COOTBETCTBEHHO, PpacnofiodXeH TpaHC-
napaHt M wu maTepuman ronorpap@uyeckoro 3anomMuHaHua. [pu 3anumcum MUCTOYHUK CBeTa

yepe3 maTpuuyy M oTobpaxaeTca Ha cybronorpammy, npu PeKOHCTPyuMpoBaHUMU
TpaHcnapaHT M oTob6paxaeTca Ha NNOCKOCTb geTekTopa D. B mpgeanbHom cnyuae
cBoiicTBa MnepeHoca ONTWYECKOW cucTemMa OrpaHumuymBarTCa Nnwb Audpakymein
eMKOCTb MamMATW, ynpaBnsemoi Ny4ykom, onpepensercs cBetocu[loll M NOBEPXHOCTbIO
NUH3bl. Ecnu B Uenax [AOCTUXeHUA Gonbleld eMKOCTW MUCNONb3yemas 4YacTb ronorpa-
thunyeckoih nnockoctu H BbiGMpaeTca 6Gonbwel, To HeO6XOAMMO MNPUHUMATbL BO BHUMA-

HMe OTK/NOHeHWne NUH3bI OT I/IAEaI'IbHOI‘/‘I.

Puc. 2
OonTuyeckas cxema ronorpaguyecHoro 3Y

MGM - BeHrepckuit onTuyeckuini 3asoj, bypanewT, BHP
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MWHTepecHO OTMeTUTb, 4YTO 06 OrpaHMYeHWAX ONTUYECKOro YCTPOWCTBA TUMUYHO (uU-
3M4ecKOro xapakTepa - nNpu 3TON ronorpa@uMyeckoil ycTaHOBKe - MOXeM MONYy4YUTb
MH(OpMaLMI0O Ha OCHOBe OnNpejefneHWs TeOMEeTPUUYECKN-ONTUYECKUX OTKNOHeHUil. B
MWAeanbHOM CNydyae BOMHOBOW (POHT 3a NUH30W npeacTasnseT co6oi wap I /puc. 3/,
ueHTp P KoToporo sBnseTcs Toukoi [aycca. [udpakyunoHHOe NATHO M3-3a KOHeY-
HOW ANWHbI BONHbI NosBnsetTca B6GAM3M 3TOW TOouku. B cnyuae abeppauuu BONHOBASA
noBepxHocTh Y. OTKNOHAETCA OT Wapa W ee HOpPManu ONpefensloT uenyw o6nacTb
BOKPYr rayccoBoil Touku P. Ecnum B BbIXOAHOM 3payke NWH3bI L pacnonaraetcs
TpaHcmapaHT M, TOo OAWHOYHble GUTbI-KBafpaTbl Bblpe3aldT M3 MOBPEXHCOTWU BOJHbI
npmé6nu3nTenbHo wapoobpasHbie 06/1acTM M UX HOpManW COBMafaldT C HOpPManbio
BONHOBOTO (poHTa. Takum o6pa3om AUPPakLMOHHbIe KapTUHbI OAMHOKUX GUTOB-KBaf-
paToB pacnonaralTCA BOKPYr TO4YeK NepeceyeHUit COOTBETCTBYHLWMUX HOpmanei u
NNOCKOCTWM Tronorpamma. nemMeHTapHble AUGpPaKLWOHHble KapTUHbl COOTBETCTBYKT Aund-
pakuWOHHOI KapTWHe KBajpaTta, WM cybronorpamma onpegenseTca MX cynepnosunuyuen.
C nomolyblo abeppalunii, M3MepeHHbIX MeToAOM [apTmMaHa, MOXHO MNONYy4YUTb MHGMOPMaLuUIo
0 pacnpejeneHun cBeTa BHYTpW cyGronorpammbl M o ee pasmepe. Puc. 4 nokasbiBa-
eT, HAaCKONbKO MECTO MAaKCMMYyMOB AMGDPAKLMOHHON KPWBOW OTKNOHAETCHA OT mpaeansb-
HOWW Touku wnsobpaxeHus. (MapameTp: pacnonoxeHue McTouyHuka). Puc. 5 paeT 3a-
BNUCMMOCTb pacyeTHOW eMKOCTM OT AuameTpa MNpuMeHsemMoil NuUH3bl. (MapameTpom
ABNfeTcA (aKTOp 3amofHeHWA ronorpamm wan 6uMTOB. [NA CpaBHEHUS XXUPHOW NUHWeN
n3obpaxeHa eMKOCTb B Cly4vae MfAeanbHOro nepeHoca).

Puc. 3
NckaxeHne BONHOBOro (poHTa



88

-32 -24 - 16 -8
lor C

J |

40 48 56

MM

8 16 24

Puc. 4

32
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OTKNOHEHWE CTEKNAHHOTO HOCUTENs ronorpaguyeckoro matepuana oT umpe-
anbHOW nnocko-napannenbHoi GopM” TakXe NPUBOAUT K abGeppauyusam. Puc. 6 unnioct-
pupyeT U30(QOTHblE KPWBble CBeTa, NPOXOASALLEro 4Yepes HOCUTeNb B fAaNbHeM M3o6pa-
XKeHun. (KOHLEHTpUYecKue KpuBble SBNAOTCH W30POTHLIMW KPUBLIMU BXOJHOFO raycco-
BOro nyuyka.) Ha ocHOBe HalMX W3MepeHWi - faxe B Cnyyae NNAacTUHKW OYeHb XO-
polero Ka4yecTBa - CfeAyeT pacCuyuMTbiBaTb Ha PacCTOsiHWE CO 3HAYEHUEM 1-2.107% pag.

MpenmMyLecTBOM ONTUYECKUX MEeTOf0B SABNAETCHA BO3MOXHOCTb - Hapagy cC
3anOMWHAHWEM - OCYLW,EeCTBAEHUS ONTUYECKON 06paGoOTKM fAaHHbIX. [pu MCNonb3oBaHUM
aHanoroBbIX OMTUYECKUX METO[0B HEO6XOAWMA OYeHb BbICOKAA TOYHOCTb, OAHAKO,
ony6nMKOBaHHbIe [0 CWX Nop paGoTbl He cOfepXaT AaHHbIX KOJMYECTBEHHOW OLEHKMU.

Puc, 6
PaccesHue cBeTa Ha HocuTene doTomaTepuana

Hamm 6bin M3mMepeH KOpPpPensuMoOHHbIA CUTHAN ONTUYECKOro MPOMCXOXAEHUS, napameTpsbl
KOTOPOro COMOCTaBNANUCL C pPacYeTHbIMU [aHHbIMW W NPOBEfeH aHann3 BO3MOXHbIX
MCTOYHWMKOB OWKGOK. Ha puc. 7 nzobpaxeHbl pacueTHble (HOPMbl KOPPENALUOHHOTO
CUrHana, MNONYYEHHOro B C/lly4yae WCMNONb30BAHHOrO Hamu ¢oTomatepuana, npu pas-
IUYHBIX 3HAYEeHWAX OCBELeHMS e W OTHOWEHUM WMHTEHCUBHOCTel petepeHuMm/curHan
I/l . OnNTMMYM HaxoauTcs npm0 = 20 Hp,)K/MMZ nir/ls = 1O.

OnpefeneHa rpaHulia MHBApMaHTHOCTW MO MOMEPeYHON TpaHCAAUUKM UC-
CNeflyemMoro curHana: B 3TOM Cly4yae OrpaHWYMTenbHbIM (aKTOPOM SBNAETCA TONWM-
Ha amynbcuun. OnpefeneHbl UCTOYHWKM MNEPUOJMYECKOTrO WM CAy4allHOTrOo WHTeptepeH-
LMOHHOTO WyMOB. [lOCTUTHYTO 3Ha4YMTenbHOe YMeHblleHMe lWymMa. [lpu nonyyeHuu
KOPPeNnsyMOHHbIX CUFTHANOB Ham yAanocb JO6GUTLCA, 4YTO MOrpPeWHOCTb He MpeBbllaeT

2%, 4TO ABNAeTCA Jy4YWUM pe3ynbTaToM M3 BCeX paHee OﬂyﬁﬂMKOBaHHbIX AaHHbIX.
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Puc. 7

PacueTHble 3HAYeHWUs aBTOHOPPENSALMOHHOIC CUTHana Mpu pasHbiX BpemMeHax Bbl-
aepxku. TpeameT: Kpyroeas Lefb
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M3 ucnonb3yembiXx B ONTUYeCKWX 3Y 06paTUMbIX MaTepuanoB MNamaTu OLHUM
M3 Haunyywux sBNseTCH TOHKas NneHka (eppomMarHUTHOro cnnasa MnBi. Wcnonb3ys
3TOT MaTepuan B KayecTBe ABOWYHON (6MTOBOW) namsaTu, ObINO MCCNeAOBaHO BAUA-
HWe BHELWHEro MarHWTHOrO MNONS Ha W3MeHeHWe pajuyca AOMeHOB. [10BTOpPAS LMKAbI
3anNnUcb - CYUTbIBaHWE - CTUpaHuWe Oblna U3MepeHa WMHTEHCUBHOCTb CUUTHIBAMOLLETO
CBeTa MNPU pasNMUHbIX BHEWHUX NonfX. CUrHan CUYUTLIBAHWA MEHSAETCA NPU KaxAoM
UMKNe BCNefcTBME M3MEHEHWs pa3Mepa AOMEHa, KOTOpoe, B CBOKW OYepeAb, BbI3BAHO
hNYyKTyauusMyu 3anucbiBalolero na3epHoro nyva. B Hawem cnyvae /ToNwWwmHa NAEHKU
400 8, pasMep [JOMeHOB He 60Nblie HECKONbKUX MWUKPOHOB/ BHEeWHee Mone cTapaeTcs
YBENNYUTL pajmMyc AOMeHa. ECAM C NOMOWbI BHEWHEro nons ycunuBaTb BHYTpPeHHee
pasmMarHuuyuBatoliee nosne To AOMEHHas CTeHKa nepemeliaeTcs, pa3mMep AOMeHa Bo3pac-
TaeT [0 Tex NOpP, MOKAa MECTHble HEOAHOPOAHOCTU He OCTAHABMMBAOT CTEHKY * T.e.
(hNyKTyauny [JOMEHHOro pajmyca U CUYMTbIBalOWero cBeTa yMmeHbwatoTcs /puc. 0/.

I))

w c oo o~

N

H
BHELLH
1 | 1 |

100 200 300 400 500 600

Puc. 6
OTHOCUTENbHbIE (YKTyauunm CUUTbIBAKOLWEro curHana npu
pas’NNYHbIX BHELIHMX NONAX

VICCMEAOBAHMA MO MO/YMPOBOAHVIKOBLIM YCTPOACTBAM W VIOHHOMY BHEOPEHVIO

A. banax, . BapHa, E. Aumewn*, n. [Obtonan, T. HepecTtew, J1, Hupanixugn, 3. HoTaw,
T. [OoHop, MaHyaba, . Meassu, T. Moxaun, T. Hagb, 3. MacTtop, M. Pesec, A. Xersawow
A. XepmaHH**, B. XopsaT, . Yenperun, B. LUunnep-MapTtow*

B 1975 r. npogonxanacb pa3paboTka TeXHONOrMW ANA MNONYYEHWA NONynpo-

BOAHMKOBbLIX YCTPOWCTB M MHTerpanbHbiXx cxem. Llensto Haweli paGoThl, B MepByl ouepenb

3aBog TYHICPAM, bypanewT, BHP
** HM TexHuuyeckoin Gusnkn, bBypanewT, BHP
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6bin0 co3faHne cxem Tuna MOSFET ¢ HM3KMM MOPOrOBbIM HaNpPsXXeHUWeM W uccneposa-
HUS Anddysnun BHeApeHHOW npumecu. [Mpogonxkanucb uUccnefoBaHua cneunduknm nepe-
X0/[0B, MO/JIYYEHHbIX WOHHOM BHEJpeHUEeM.

CospgaHne MOSFET ¢ HM3KMUM MOPOrOBbIM HaMpsHXXeHWeM CcTaso BO3MOXHbIM
B pe3ynbTaTe 3amycka B 3KcniayaTauuioo mmnnaHtepa tuna SAFI, paspa6oTaHHOro
0NA NPOKbIWAEHHbIX Leneil, M MNO3BONAKOLWEro BHejpeHWe A03 60opa MeHblle, YeMm
10%2 cm ¢ Gonblwoit TouHOCTbIO. TOCAE MHOFOUUCAEHHBIX MO/JeNbHbIX 3KCNEepuMeH-
TOB Ha CTpyKTypax Tuna MOS (MeTann-oKWCb-NONYNPOBOAHWUK) HamMu 6blM CO3JaHbl
TTL - coBMecTUMble WMHBepTOopbl MOS /puc. 9/.

Puc. 9

MepexofjHble XapaHTEPUCTUHU MHBepTOpPa C MOHMXEHHbIM MOPOroBbIM Hamnps>keHnem. [lyHH

TUPHOU NUHWe un3obpaxkeHa COOTBETCTBYKLWAA Xapak-
TepucTMKa OPUTMHANBHON CXeMbl C BbICOKUM 3HAYeHU-
HVEM MOPOTrOBOr0 Hamnps>XeHWs

OfHUM M3 HawWxX [AOCTUXKEHUN ABNAeTCA coO3jaHWe B pe3ynbTaTe ycoBep-
WeHCTBOBAHNA TeXHONOrMu feiicTBytolweid moaenn pa3paboTaHHOro paHee MN-KaHalb-
Horo C-MOS uHBepToOpa.

XapakTepucTUKM n-KaHanbHOro TpaH3WcTopa npeacTaBneHbl Ha puc. 10.
WccnefoBaHne NONynpoBOAHWKOBbIX CMOEB, MNOMYYEHHbIX BHeApPEeHWEM UM nocnegytouiei
BbICOKOTEMMepaTypHOl Andey3neil, ocylWwecTBNeHO [LBYMA MeTOAamMuW; WU3MepeHuem ad-
thekTa Xonna u o6paTHOro paccesHus. B 3Toil o6nactu npoBOAWNOCL M3yueHUe pac
npejeneHns BHEAPEHHON nNpuMecuM WM KOHLEeHTpauuu, npesblllaowein npegen Teeppocas

HOWi pPacTBOPUMOCTH.
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XapakTepucTUHN A-KaHafllbHOro TpaH3ucTopa C MOpPOroBbIM HanpsbkeHuem 0,7 B, npu
pasNINUHbIX 3HAUYeHMAX YNpaBAsAOLWEro HanpskeHus (Uge)

Puc. 11
PacnpegeneHve cypbMbl nocfe BHeApeHWMS W nocnefyrowein guddysnn,

paccyntTaHHoe no

n3MepeHnsaM agdeHTa Xonna U NOBEPXHOCTHON MPOBOMUMOCTH, OCYLLECTB/IEH-

HbIM Mpu nocnepoBaTteNlbHOM aHOAHOM ypaneHWU Cnoes
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Puc. 42

3aBUCUMOCTb CNekTpa OﬁpaTHOFO paccedHNa BHeAPEHHOro B

- 75,7t
KPeMHUM AB" OT opueHTauuu 6asncHOro Kpucrtanna
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Puc. 11 wnnwocTpupyeT pacnpejefneHne CypbMbl, NOJAYYeHHOe N0 U3Mepe-
Huo adekta Xonn'a. B coTpyaHuyecTse ¢ KannMpOPHUACKUM TEXHONOTMYECKUM WMHCTM-
TyTom (CLLA) nokas3aHO, 4TO NocCne BHEAPEHMUA MPU BLICOKUX 3HepPruax shPeKTUBHOCTH
Tpemoo6paboTKM 3aBUCUT OT OpueHTauuu kpuctanna /puc. 12/. Hamm 6bin paszpabo-
TaH MeTOoj YYBCTBUTENbHOrO W3MEPEeHUA MNOBEPXHOCTHOW KOHLeHTpauum kKucnopopga c
nomouwbto pesoHaHca 160 (a,a)l60 B 1 6apH. C nomolblo 3TOro MeTofa onpefene-
Hue Kkucnopoga ctaHosutca B 30 pa3 60nee YyBCTBUTENbHbLIM, YeM MNpU OOLIYHOM
06paTHOM paccesHUW.

3T0T MeTof 6bln NPpUMEHeH NpPW WUCCNefO0BaHWM BAWAHWUA BHeAPeHUS Ha
TEpMUYECKOe OKMCNeHWe KpeMHUA. B pesynbTaTte 3TWX MCCNe[OBAHWIA BbIACHUNOCH,
yto B, P u Sb aktmBupyT, a Ga, Al, Si n Ge, Hao60opOT, nNaccUBUPYKT NOBEPX-
HoCTb. Ha puc. 13 BUAHO, 4TO BHefpeHue Sb akTuBMpyeT ob6GpasoBaHWe OKUCU Ha
750%.

Mpn nccnefoBaHUM HaNpPAXeHUs
npo60s BHEAPEHHbIX pP-nN NepexoA0B HaMmu
6blna pa3paboTaHa COOTBeTCTBYyHOLWAA MaTe-
mMaTenyeckas MojAenb ANA ero onucaHua.
MpaBuNbHOCTb MOAENW foKaszaHa 3kcne-
PUMEHTAaNbHO Ha NpUMepe ynpaBnsaeMbiX NO-
nemM p - n nepexofoB. Pe3ynbTaTbl M3me-
peHWid W pacyeToB nNokKasaHbl Ha Pwuc. 14.
MoApo6HO M3yyanucb KOMMOHEHTbl POXAEHUSA-
-peKoMbOuHaLMN TOKOB BHYTPU YynpaBnseMblX
nonemM nepexofoB MPU HANPAXEHUAX 3aMbl-
KalLero HanpaBneHWa. YCTHOBMEHO, 4TO
cneun@uUKon BHEAPEHHOro nepexoja ABAA-
eTca 06beMHbli xapakTep o6paTHOro TokKa,
KOTOPbIA MOXHO YMEHbWWUTb NYyTEM TepMo-
o6paboTku. Puc. 15 pgaeT 3aBUCUMOCTb
eMKOCTM K obpaTHOro Toka nepexoga oT
3aMblKaloLWero HanpsXXeHWa Npu pasnuyHbIX
COCTOAHWUAX YNpaBAeHWs MNONEM.

MiMes HafexXHYyl TeXHONOruto, Mol
Hayanu pas3paboTKy 60nee CNOXHbIX (YHK-
LMOHanbHbIX cXxeM. PaszpaboTaHa cxema Ans
ynpaBneHusa ofHol uudpoli CeMU3HAYHOTrOo
XULKOKPUCTaNnNnyeckoro mHamkatopa. Cxe-
Ma mmeetr TTL - cOBMeCTUMble BXOAbl U Takue
BbIBOAbl Ha MepeMeHHOM TOKe, KoTopble o6ec-
neuynBaldT ONTUManbHOe YyMNpaBneHWEe CerMeH-

Puc. 13
Tom LC.

ApheKT BHeApPEHUSA, BAMAIOWMA Ha TepMUHe

KOeé OKUCneHwue KpemHua
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E(H3B)

Puc, 14
PaccuntaHHOe W U3MepeHHOe HanpsXXeHNs npobos

VvV B>
Puc, 15

ToH 3amblHaHMA W MNepexojHas eMHOCTb BHeApPEeHHOro p-a ne-
pexofa B cocTossHUM FLAT-BEND u cunbHOli MHBepcuun
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TEXHOMOIMMA META/IJIOB

H. 3amb6o-Banna, H. Wapnuu-llepbaH, I HoHuow, W. Masap, A JloBaw, M TaHau-Hacsr,
A. TaHau

B 1975 r. npopjosxanucb uccnefoBaHWa N0 TEXHONOTUW MeTannos.

Bbln0O yBeNMYeHO 4Mcno NabopaTOpHbIX YCTAHOBOK: MNOCTpOeHa HOBas nedyb
ans Tepmoo6bpaboTku B aTmocdepe BOAOpPOAAa WAM 3alMTHOro rasa. [leyka nossonset
oCcyuw,ecTBNATb ObICTPYlO 3akanky cbpacbiBaHWeM Harpetoro go 1000°C o6pas3ua B Bogy
UNN APYTYI0 3aKanawolyl XWAKOCTb. [JNuHa TepMuyeckoi 30Hbl 200 MM, auameTp 55 mMMm.
[Ona 6onee 3deKTUBHOW OYMCTKM BOAOPOAA B CUCTeMy BCTpOeHa nannaguesas Aug-
(hy3noHHasa fAueika.

BblnO M3roTOBNEHO 60ONbLWIOE YMCNO CNAAaBOB HAa OCHOBE MeAW, altOMUHUS W
xenesa (Cu-Fe, Cu-Al, Cu-Ti, Fe-Ni, Fe-Al, Al-Mn, n 1.n.). TlonyyeHbl Xeneso

N MeAb CBEPXBbICOKOW 4MCTOTbl. M3 MHOrMX cnnaBoB W MeTannoB NpokKaTaHbl (onbru
TONbWMKHON 10-20 MK Ana uenein mamepeHms conpoTuBaeHus u AMP.

Mpopomkanucb MccnefoBaHWA, HayaTble HECKONbKO neT Hasaj no kap6o-
Hu3auum u gexkap6oHM3auuu Xenesa W MO BHYTPEHHEMY OKMWCIEHWIO CNNaBOB Ha OCHO-
Be MeAu. B pamkax nepBoil TeMbl pacliMpeH Kpyr W3y4yaembiX CNnaBoB W peakuuii. B
npownom rogy O6bin paspaboTaH MeToh W3MepeHUs penakcayuu CONPOTUBNEHUS [NSA
KWHETUYeCKUX MccnefoBaHWii. Ha cnnaBe >eneso - 1% anloMWHWS Ham BrepBble YAanochb
M3MepUTb KOHCTaHTbl cKopocTel peakuwuit. HauaTo M3yyeHue npoLeccoB BBOAa W
yAaneHus as3oTa B aTmMoc(epe rasoB amMmuak—so0Aopod. B aTom roay Hayanucb mccne-
fOBaHWA B CMecW rasoB [ABYOKWCb yrnepoja - BOAOPOA, W NO M3yyeHuto 3ddekTa
felicTBMA BOAAHOrO mapa Ha fekap6oHu3auuio. 3anylweH B felicTBMEe ras3oBblii Xxpoma-
Torpa Tmna VARIAN 142010 gns onpefeneHnWs rnaBHbIX KOMMOHEHTOB W MWUKpOMpuMe-
cell ra3oBoi armoctepbl, WCNONb3yeMoi npu Tepmoob6GpaboTKax.

WccnepoBaHusa, NpoBOAWMbIE B 06/1acTW BHYTPEHHEro OKUCNEHWUS MefLHbIX
cnnaBoB, B 1975 r. ObiAM HanpaBneHbl B OCHOBHOM Ha W3y4yeHWe MoOpP(ONOruu oKwuc-
HbIX BblgeneHuil. PaspaboTaH MeTOo4 MNOArOTOBKWM 06pasuoB AN UCCNefOBaHWN € no-
MOLLUbI0 CKaHMPYHOLWeEro M TPaHCMUCCMOHHOIO 31eKTPOHHOTO0 MUKpockona. Takum o6pasom
nosBMaAach BO3MOXHOCTb M3yUYeHUs CBA3W MeXAy pacnpefefneHWeM OKUCHbIX 3epeH Mo
pasMepy M YyCNOBUSIMW OKWUCIEHUS BO MHOTMX chnnaBax, B TOM uucne, B cucTemax
Cu-Fe, Cu-Al, Cu-Ti.

Bbina mocTpoeHa ycTaHOBKa HeMNpepbiBHONO BHYTPEHHEro okucieHuwsa. B
nepBoOil 4acTW yCTaHOBKM MNPOBOJMIOKW, MOABEPraeMble OKUCAEHWIO, MOAy4yaldT MNOBEPX-
HOCTHbI OKWUCHBI cnoii nyTem TpemoobpaboTknM Ha Bo3fyxe. Bo BTOpoi uvacTtu
yCTaHOBKM 3TUM CNOEM OKWCU MNPOBOAWTCA BHYTPEHHEe OKWCAeHWe B aTmocdepe
aproHa. CKOpOCTb MNPOTAXKW NPOBONOK B ycTaHOBKe MeHsetrcd oT 0,5 go 8,0 m B
yac.
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Fpynna XMMUKOB-aHaNWTUKOB B 3TOM roAy MNONy4uUna COBPEMEHHbIi aTOMHO-
-abcop6bunoHHbIn cnekTpomeTp Tuna VARIAN AA-6. TMpu6op npurofeH ANA pewweHns nou-
TM BCEX aHanuTuyeckux npobnem, BCTpevaloWMUXcs B Haweld paboTe M B CMeXHbIX 06-
nactax. B atom rogy O6blM npoaHanu3npoBaHbl B OCHOBHOM CMN/iaBbl Ha OCHOBE MefM,
HUKens, >enesa W anoMWHWUA. [poBefleH XUMWYECKWI A aHanM3 pasAMyHbIX TOHKUX Mnne-
HOK .

Apyrum, oueHb 3pDeKTUBHbIM NpUBOPOM B Hawel nabopaTtopum sABNSETCA
CKaHMpYOWNiA 3NeKTPOHHbIA Mukpockon Tuna JEOL JSM-35, npuobpeTeHHbIn B
1975 r. Yckopsilee HanpsXXeHWe MWUKPOCKONa MOXHO CTynmeH4yaTo M3MeHuTb Ao 39 KB,
ero HOMWHanbHOe MakCuManbHoe yBenuuyeHue 100 ThicAY. YcTaHOBKa MCNONb3yeTcs
npy peleHnn MHOrux npobnem, B MNepBylD O4Yepedb, CBA3@HHbIX C MCCNEAOBAHWAMM NO
ny3blpbKOBOW NamMATW, WOHHOMY BHEAPEHWIO, M C BOMPOCAMU BHYTPEHHEro OKUCAEHUS
n agekapboHusauum.

MYB/VKALN

BALLA, K., HARSANYI, E.G.*, POLOS, L.#, PUNGOR, E.* Determination of metals
of low concentration in high purity copper by atomic absorption spectro-
photometry. Microchimica Acta 1 107 (1975)

TOMPA, K., BALLA, K.: NWR method for quantitative analysis of metallic
alloys. KFKI Report 75-67 (1975)

WCC/TEJOBAHA TIO PUSNKE META/VIOB

n.

E
J1.
A

BoTTbAH, J1. Bapra, b. Bawsapu, W. BwuHue, H OSambo-Banna, T. HeMmeHb,
Huwan-Hoco, . HoHuow, H. Jlasap, A. JlosaLy, n. MapTom, [. Mecapoly,

TaHa4y, K. Towmna, n. Tot, Y. Xaprutam, J1. Yep, . Llepdese, A. Llkoro,
BHoLLm

Halweli oCHOBHOW 3afjauveid B obnactu (GpuU3NKW MeTannoB ABNAETCA McCCNepno-
BaHWe (PU3NYECKUX CBONCTB YNOPSAAOYEHHbIX W HEYynopsfo4YeHHbIX MHOTOKOMMOHEHTHbIX
cnnaBoB. Llenb uccnepoBaHwii! nnaHomepHoe BO34eNCTBME Ha 3NeKTpuuyeckue, Mmar-
HUTHbIE M MeXaHUYeCKUe CBOWCTBA, BaXHble C TOYKM 3PEHUS MNPOMbLILLIEHHOTO MpuUMe-
HeHMUs) No3HaHMEe (U3NYECKUX OCHOB MPO»*aLUNEHHbIX TEXHONOTMYECKUX NPOLEeccoB.

C nomoulblo n3mepeHuns AMP B TPOIHbIX cnnaBax Ha OCHOBE allOMUHUA 6blno
noKasaHo, 4TO BO3MYLleHWe 3apAfOBO MNOTHOCTU, BbI3BAHHOE Pa3NYHbIMU MpPUMeCH-
MW, B 061aCTU ManblX MPUMECHbIX KOHUEHTpauuiin ssnaTca agfuTuBHbiMKU. HaligeHo,
4To A06aBOYHOE paccesHUe 3NeKTPOHOB B GbICTPO 3aKaneHHbIX CMnaBax CBA3aHO C
3aMOPOXEHHbIMW Ae(eKTaMn KPUCTaninyeckoin peleTKu.

BypanewTcknii TexHU4Yeckuin yHueepcuteT, Kadsgpa o6Weii M aHaNUTUYECKOW XUMUK,
BypanewrT, BHP
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MyTem aHannmsa (as3oBbIX CABMIOB C MOMOLbIO MOAENLHOTO MOTeHLWana
yganocb 60nee TOYHO onNucaTb BO3MYLWEHWS 06beMHOW 3apsAfOBOW NAOTHOCTM W
31eKTPOHHOW NNOTHOCTU B pa3baBAeHHbIX ChjaBax.

Bbina mccneposaHa TennoemMKOCTb CuUCTeMbl cnnaBoB Au-Cr B LWWMPOKOM
MHTepBane KOHUeHTpauuin. OTKNOHEHWA OT 3aKOHOB nNoA0GUS B TemMmnepaTypHOW u
KOHLUEeHTPaLyMOHHOW 3aBUCUMOCTW TEMNNOEMKOCTM CMUHOBbLIX CTEKON [aloT AeTanbHble
cBefleHWA O B3aWMOJEACTBUAX MeXAy MNPUMECHbLIMW aTtomamu.

MpoBeAeHO uccnepgoBaHue BAWAHWUA NMPUMECHOTO allOMWHUS Ha aTOMHble
MOMEHTbI ABOWHbLIX CNNaBOB MNepPeXOAHbIX MeTannoB u3MepeHuem 3adpdekTa Maccbayepa
M HamMarHu4yeHHocTum. C NOMOWbLIO NOKanW30BaHHOW Mofenn 6bIN0 06BLACHEHO CUNbHOE
yMeHbleHne MoMeHTOB Co M Ni M BbISICHEHO, NOo4YeMy aTOMHbIi MOMeHT Fe MeHseTcs
He3HaYUTeNbHO.

WNccnefoBaHneM CUCTeMaTUKW CBEPXTOHKWUX NOMAed W HamMarHWYeHHOCTeW
yriopsagcHeHHbix cnnasoB Co-Fe-B u Co - nepexofHbit MeTann - Sn nonyyeHa WHGpopma-
UMs 06 aTOMHbIX MAarHUTHbLIX MOMEHTAaXx KOMMOHEHTOB, uTo fgaeT 6onee rny6okue 3Ha-
HUS 06 31eKTPOHHONW CTPYKType CNNaBoOB.

B uensx onTumanusayuum TEXHONOrUW AUCNEPCUOHHOrO 3aTBepfeBaHus, no-
Ny4yaemMoro BHYTPEHHWM OKWUCAEHUEM, HaMU M3y4yanucb MNpPoOLEcCh BHYTPEHHEro OKUC-
NeHWs CcNNnaBoB MeAM MeTOAAMW KNacCUYecKOoih meTannorpapuu, namepeHus AMP u
3NEeKTPUYECKOTO COMPOTUBAEHMUS.

KOM6UHUPYS pa3nnyHbie MeTOAbl W3MEpeHMs, HaMm yAanocb NPOBECTWM MUC-
cnefjoBaHWe He TONbKO MNPOABUMXEHUN (POHTA OKUCNEHWSA, HO TakXe W BTOPUYHbIX
npoLeccoB, OKasblBalWWUX BAUAHWE HAa MapaMeTpbl, BaXHble C TOYKU 3peHUs npume-
HeHus. C Lenbl OCYLW ECTBNEHWS HanpaBNeHHOro BO3AeiCTBWA Ha MexaHuuyeckue
cBolicTBa 6blna NpoaHanWaupoBaHa AWCNOKALMOHHAs CTpyKTypa, BO3HUKawlwas npu

pasnnM4yHbIX TeXHONOrnM4yeckKmMx npoueccax.

MNpu mccnegoBaHWu npuMeceit 61aropofHbLIX MeTannoB B YUCTOM Xenese u
B cnnasax Fe-Mn, Fe-Si, Fe-Al meTogom penakcauuwm conpoTWBAeHUs 6blna W3-
MepeHa CKOpOCTb BBOfJa W yjaneHus yrnepoda B (GeppuToBOil (hase, NpUMeHAs npu
Tepmoo6pa6oTke CHA~HZ2 n cyxoii H2» Bbino M3y4YeHO BAUSHWE MpuUMeceli rasoBon
aTMocdepbl Ha CKOpoOCTb Kap6oHM3auuuM - gekapboHusayuuu.

MN3MepeHUeM MarHUTHOTO nocnefdelcTBMA GblNO M3YYeHO BAUSHWUE Nerupyto-
Wero 3feMeHTa Ha CKOPOCTb Auddy3un yrnepopa B BblleyKasaHHbIX pa3GaBAeHHbIX

cnnaBax.



MpoBogunuce mccnepoBaHus no Guanke pgomeHoB MmMetogom AMP. [pumeHss
[BONHYIO MOAYNAUMIO B 4YMCTOM Xenese O6bin W3MepeH (hakKTop ycuneHus nons, xapak-
TepHbIl ANA nNpoueccoB HamMarHW4YmBaHuA, W oGHapyXeH.a He3aBUCUMOCTb amMnANTyj
kone6aHWii AOMEHHOW CTeHKM OT AehOPMUPOBAHHOIO COCTOAHMA MNOCNe MPOKaTKW U
NpPoTAXKM o6pasua, a TakXe OT PacTBOPEHHbIX B XXene3e MeXy3eNbHbIX NpuMmecei
(C,n). BbINO M3YyYeHO YHUUTOXEHWE 3aMOKAalWMX AOMEHHbIX CTEHOK BO BHeELIHEM
MarHuTHoOM none. [lofle YHUUYTOXEHWA pacTeT C POCTOM TONWWHbLI NNACTUHKKU, CpaB-
HUMOW C pa3mepaMu [joMeHa, M B 6Gonee TONCTbIX o6pas3yax CTPeMUTCH K Hachilie-
HUIO, 3HayeHMe KOTOPOro 3aBUCUT OT Ae@OPMUPOBAHHOrO COCTOAHWA MNocfNe NpokaT-
KN .

MYB/VKALN
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ADAWI, M.A., HARGITAI, C., KOVACS-CSETENYI, E.#, TOMPA, K.: NMR in dilute
ternary Al-Me. -Me2 and Al-Me-v systems. Magnetic Resonance and Related
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spectrophotometry. Microchimica Acta, I, 107 (1975)

CADEVILLE, M.C.*** VINCZE, |.: Nuclear magnetic resonance of 57Co in
(Fe~_xCox)2B ferromagnetic borides. J. Phys., F5, 790 (1975)

ENDO, K.+, SHINOGAI, A.+, VINCZE, I.! Hyperfine fields at tin sites in
Heusler alloys: Co2TiSn, Co2ZrSn and Co2HfSn. J. Phys. Soc. jJapan
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{)/ermalloy double layers . Magnetic Resonance and Related Phenomena.
ol. 2, p. 313, North Holland Publ. Co., Amsterdam, 1975
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suitable for fibrillated yern production. Periodica Politechnica, 9,
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Lab. de Structure Electronique des Solides, Strasbourg, ®paHuus
Dept, of Physics, Faculty of Science, Tokyo Metropolitan University

Setagayaku, Tokyo, HAnoHus
Université de Paris-Sud, Orsay, ®paHuus
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SUTO, A., MESZAROS, G.: Analytical expression for phase shifts in the
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WCCNEAOBAHVE MATEPUAJIOB TMAMAT HA OCHOBE AMOP®HLIX TMOYTIPOBOAHNKOB

A.

«

£

Banor, $. Faxo, 4. 3eHTau, T. HemeHb, W. Howa-lWomoau, HA. Xaiito

C uenblo co3gaHus o6paTumMoro maTtepuana Ans ronorpa@uuyeckoil namsatu
Npofo/KANNCh MCCNEJO0BaHUA 3NEKTPOONTUYECKUX CBOWCTB XaNbKOTEHWAHbIX TOHKMX
NNeHOK, CcoAepXawmx 3nemeHTol Te-Ge-As. B 3ToM rogy uuMcno WccnefoBaHHbIX Xajb-
KOreHWoB 6bi10 AOMONHEHO KBa3MOAHOMEPHLIMW KBasunonumepamum coctaBa As-Se-l.

Wccnegya TepMuuyeckue W 3NeKTpPUYECKMe CBOWCTBA XalbKOreHWAOB pas3HO-
ro coctasa metogamu ATA, ATC # m3mepeHuem MPOBOAMMOCTA MNPU MOCTOAHHOM TOKE,
6bI10 MOKa3aHo, 4YTO B CAy4vyae [aHHbIX COCTaBOB MPOBOAMMOCTb pacTeT C MNOHWXe-
HUeM TemnepaTypbl cTeknoob6pasoBaHus. BcnepgctBue paspbiBa CBA3eil BO3HWKAeT nNpo-
BoAMMOCTb Tuna "hopping". 3nekTpuueckue cBOIKCTBA, MNOMUMO cOCTaBa CTeKna,
3aBUCAT TakxXe OT NpeauMcTopun MmaTepuana (CKOpOCTb OXNaxXAeHWUs, Temnepatypa u
LNNTEeNbHOCTb TepMoo6paboTKM, COCTaB OKpyXawlehd aTtmochepbl, U T.0.). 3TN xe
napamMeTpbl BAWAIOT M Ha CKAOHHOCTb XalbKOTeHWAOB K CTeknoobpas3oBaHWK U Kpuc-
Tannmsauuu. YCTaHOBNEHWEM 3TUX NapaMeTpoB OTKPbIBAETCH BO3MOXHOCTb MPUMEHEHUA
XanbKOreHWAO0B AN ynpaBneHWs (POTOCTPYKTYPHbIMU U3MEHEHUAMU.

Hamu 6bln0 MOKas3aHO, 4YTO B TOHKMX MN/eHKax, MONYyYeHHbIX NYTeM BakKyyM-
HOro ncnapeHus, Bbi3BaHHOe (OTOCTPYKTYpPHOE WM3MEHeHWe NOABNAETCA NPU 3HAYUTENb-
HO MeHbLUNX 3HEPruax W COMPOBOXAAeTCA 3HAYUTENbHbIM M3MEHeHMEM nokasaTens npe-
noMAeHus .

Lab. de Structure Electronique des Solides, Strasbourg, ®paHuua

Argonne National Laboratory, Argonne, CWA

»H*

Laboratoire Pierre Weiss, Institut de Physique, Strasbourg, ®paHuua



Mpn n3yyeHun ¢ha3oBoro nepexofa M3 amophHOro B KpucTannmyeckoe coc-
TOAHMWE, BbI3BAHHOIO Na3epHbIM NY4OM B aMOPPHbIX TOHKMX nneHkax As"Ge Teg”,
TonwumHoh 600-900 X, MoNyYeHHbIX NyTeM BaKyyMHOro HanbineHWs, Obina onpegeneHa
noTpe6HOCTb B 3HEPrMM nepexofa: 10 AX/CM ™ ; BpemMa ONTUYECKOro MNepekNtYeHus
M3 aMop(HOro B KpUCTannumuyeckoe COCTOAHME cocTaBnseT ~ 10 ”~ cek? B ob6paTHOM
HanpaBAeHWM - 10 ~ CeK; MaKCUManbHas MAOTHOCTb NaMATM B Crydyae [ABOUYHON WHGHOp-
UMM coctaBndet 10 6UT/cM ANS [aHHOW XanbKOTeHWAHOW MAEHKMW.

Moka3aHo, 4TO (OTOUYYBCTBUTENbHOCTb XaNbKOTFeHWAHbIX TOHKUX MNEHOK
cocTaBa AsoSe™ m AsSel 6onblie, 4yem y Tennypocogepxawux. Bpemsa nepeknwoyeHus
- 8
N eMKOCTb 3anoMMHaHus cocTaBnseT O CeKk M 10 6UT/CM , COOTBETCTBEHHO.

MYB/KALA

1. GAZzZSO, J., HAJTO, J., ZENTAI, G.s Kinetics of optical memory switching in
chalcogenide thin films. 3rd Int. Conf. Thin Films 1975, Budapest, p. 432

2. GAZSO, J., HAJTO, J., ZENTAI, G.: Laser induced reversible phase changes
in chalcogenide thin films. eth Int. Conf. Amorphous and Liquid Semiconduc-
tors, 1975, Leningrad, p. 325

OPFAHNYECKWE MPOBOOHVKA 1 MOMYTIPOBOAHVIKA
A. TpioHep, A. Muxai, H. PutBam-OmaHguTun, J1. Tor, M drwowTtow-BerHep, H. Xonbuep,
N. Ope-Tey, A fHoum

B aTom rofy npoposixXanocb MccnegoBaHWe 3NeKTPUYUECKUX, MArHUTHbIX W
TepMUYECKUX cBOWCTB XOopowo npoBoAAWMNX OpraHMYeCKMUX [OHOP-aKUENTOPHbIX conei.

Bbina m3smepeHa npoBOAMMOCTbL MPUM MNOCTOAHHOM TokKe W npu CBY, cTaTtun-
yeckas W fMHamuyeckas BOCMPUMMYMBOCTb KOMNNEKCHbIX coneil QnACNQ”. 3SnekTpu-
YecKuMe M MarHWTHble CBOMCTBA O6blIM MHTepnpeTUpoBaHbl Ha OCHOBe Mogenn MoTTa-
-KoxeHa-OBYMHCKOr0, pa3paboTaHHOW ANA cny4yas amopHbIX NONYNPOBOAHWKOB. Bbino
noKasaHo, 4TO MPOBOAMMOCTb XOPOLIO MPOBOAALWMX COMEd aKPUHUAUA U KBUHONWUHWA
(TCNQ) npu BbICOKWX TemnepaTtypax NUHEWHO YyMeHbllaeTcsd BCNefCTBUE MNPOBOAUMOCTHU
NPOTAXKEHHbIX 31E€KTPOHHbIX COCTOSHUNA.

WccnepoBanuch 3NeKTpUYecKWe UM MarHWTHble CBOWCTBa CcONMeil Tuna
NMeQ/ICNQ”* Tloka3aHO, 4YTO 3TOT MaTepuMan MOXHO OTHEeCTW K Knaccy XOpoLlo
npoBogAawmnx coneit TCNQ. YCTaHOBMEHO, 4YTO 3HAUYUTENbHYH pPOAb WUrpalT ee OfHOMEp-
Hble 3MeKTPOHHbIE KOPPenauun um HeynopsafOYEeHHOCTb.

Bbina BbIICHEHA POSb 3N1eKTPOHOB, NO0KaNW30BaHHbIX Ha KOHLAax Lenoyek
TCNQ B (hOpMMPOBAHUM MArHUTHbIX CBOWCTB MaTepuana. SKCNEPUMEHTbl MPOBOAUAUCH
Ha MOHOKPUCTaNNMWYeCKUX W Ha nNpeccoBaHHbIX o6pasuax. [lokKa3aHO, 4YTO MpPU HU3KUX
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TemMnepatypax KOHUbI Leno4dyek parkwoT 3HaYMTeNbHbLI BKNaj B BOCNPUUMYUBOCTb, MU3yYe-
Ha poNb B3aUMOAENCTBUA MeXAy NOKaNW30BaHHbLIMW CMUHAMK, MpoABAAOLWaAcA B CTa-
TUYECKUX W AUHAMWUYECKWX MArHUTHbIX CBOMCTBax.

HauaTbl mMccnefoBaHus HecTabUNbHbIX (a3 M MX (PA30BbIX MEPEexX0[0B conei
TCNQ, KpWCTanNn30BaHHbIX Pa3NNYHbIMW METOAAMMW. PONAb PacTBOPUTENA BbiIACHEHA Me-
TofaMu AUGdepeHUMansHoi TepMorpaBuMeTpumn 1 Aup@epeHynansHoro TepMoaHanmsa.
3NeKTPUYECKME M MarHUTHbIe CBOWCTBA 6bIIM MHTEPNPETMPOBAaHbI HAa OCHOBE Teopun
CBA3aHHbIX 3apAf0BbIX BOJH.

MN3yyeHa W npuMeHeHa AN ONWCaHUA OLHOMEPHbIX KOMMEKCHbIX CcOnei
TCNQ pacwupeHHas mopens Xab66appa. [oka3aHO, 4TO B3aMMmogelcTBue Mexay 6auxain-
LMMU COCeAsIMW MPUBOAWNT K BO3HUKHOBEHWI HEMPOBOAALEro COCTOAHWA. [lpoBefjeH
pacyeT TemnepaTypHO/ 3aBUCUMOCTW MPOBOLUMOCTHU.

MpofoMKeHo M3yuyeHMe CBOWUCTB MepPeKkNlOYeHUAs TOHKUX MNEHOK OpraHuyec-
KUX MONEKYyNApHbIX KpucTannos. MeToAoM WH(pPakpacHOW CNeKTpockoNuW mccnefoBa-
nacb CTPYKTypa HanbleHHbIX TOHKUX NAEHOK (TanouuaHuHa, He cojepxawmux metan-
na. YCTaHOBNAEHO, 4YTO TNMEHKW WMET MUKPOKPUCTaNIU4ecKyl CTPYKTYypy C HecTa-
6unbHON a-moauntukaumnein. XapkTepucTuKM (as3oBbiX NEPeXOAO0B Mexay (asamum TBep-
foro ranouvaHnHa 6e3 MeTanna onpejeneHbl C MNOMOWbO AUdHepeHLnanbHOro TepMo-
aHanu3a M MHApaKpacHoW cnekTpockonuu. W3mepeHWe TOKOB, OrpaHW4YeHHbIX 06beM-
HbIMM 3apsfaMu, Nokasano, 4TO JMHellHOe pacnpegefneHue n0BYWeEK B NNeHKax
(hTanoyMmaHMHa MeHAeTCA Ha 3KCMOHeHLUWanbHOe nNpu (asoBOM nepexope a 6. WN3yue-
HWe 31eKTPUYECKMX CBOWCTB C3HABMYel Tuna MeTann/opraHumuyeckoe coefMHeHue/Me-
Tann c npuMeHeHWeM (TanoOLMaHWHOB PasNNYHON KPUCTANNW4YecKoW CTPYKTypbl Noka-
3al0, 4YTO NpoLecc MepekNioYeHUs He CBA3aH C (Pas3oBbIM MepexofOM MepBOro popa.
HayaTo M3MepeHMe TepMOCTUMYNWPOBAHHbIX TOKOB ANA BbIACHEHMA NapamMeTpoB NOBY-
WeK M peKOMOUHALMOHHLIX YPOBHEN (TanouMaHUHOBLIX MNEHOK, o06najaluwmx CBOWCT-
BOM MepeKNoYueHuns.

MYB/VHALYIA

1. MIHALY, G., RITVAY-EMANDITY, K., GRUNER, G.: High temperature resistivity
of Qn(TCNQ)2 and Ad(TCNQ)2> J. Phys., Cs, L361 (1975)

2. MIHALY, G., HOLCZER, K., PINTER, K., JANOSSY, A., GRUNER, G., MILIAK, M.#:
Magnetic and electric properties of NMeQn(TCNQ)-. Solid State Comm., 17,
1007 (1975)

3. HOLCZER, K., MIHALY, G., JANOSSY, A., GRUNER, G.: Magnetic and electric pro-
perties of Qn(TCNQ)2. IVth Int. Symp. Organic Solid State, p. 64. Aug. 13-18
Bordeaux, France

Institute of Physics, University of Zagreb, tOrocnasus
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4. MILJAK, M.*, JANOSSY, A., GRUNER, G.i Magnetic susceptibility of Qn(TCNQ)».
KFKI Report 75-38 (1975)

5. HOLCZER, K.: Conductivity of a quarter filled narrow band Hubbard chain.
KFKI Report 75-37 (1975)

6. FUSTOSS-WEGNER, M., RITVAY-EMANDITY, K.: Switching properties of metal-free
phthalocyanine thin films. KFKI Report 75-17 (1975)

7. OIOWTELFBEMHEP, M., KOWA LOMOOM, W.: OddeKT nepeknoyeHWs U namaT B OpraHu-
yeckux BeuwecTBax. MpenpuHT KFKI 75-20 (1975)

8. FUSTOSS-WEGNER, M.: Electrical behaviour of metal-free phthalocyanine thin
layers. 3rd Int. Conf. Thin Films 25-29 August, 1975, Budapest

VNCCNEAOBAHVE XXUNOKMX KPUCTAJI/IOB
Nl. bata, A byka, W. Bwau, A. XwurmoHa, . MonHap, H. TMuHTep, W. TlouuH,
H. PutBamn-3maHgutn, . CaboH, W Tomna, W. HAHoum

Mpogonxkanocb nWccnefoBaHue nonuMopgusma U (Has3oBbIX NpespaLieHuit
MeTOAaMU KanopuMeTpuum W W3MepeHUeM AWN3NEeKTPUYECKUX MNOCTOSAHHbIX) AUHAMUyYec-
KUe CBOWCTBA MOMEKYN M3yuyanuWcb C MOMOLbIO HEYMNPYroro paccesiHWs HelTPOHOB U
mMeToga AMP. MakpocKonuueckue CBOWCTBA XUAKWX KPWUCTannoB W3yvyanucb 3NeKTpoon-
TUYECKUMU MeTofamu.

TepMuueckne CBOWCTBA XMAKUX KPUCTANNoB Ha OCHOBe 3(MPOB UM a30KCWU-
-coeanHeHnii onpepeneHbl Ha DSC Perkin-Elmer kanopumetpoB. O6HapyXeH TBepAo-
(hasHblii nonuMopdun3mM u HalifeH 3(pdeKT BAUAHUA TepmMoo6paboOTKM Ha BO3HUKHOBEHUE
MeTacTabunbHbIX TBEPAbIX COCTOSHUIA.

Mpogomkanocb nWccnefoBaHWe AW3INEKTPUYECKUX CBONCTB HeMATUUECKUX
mMaTepuanos. [N HenpepbiBHOW peructpayuu TemnepaTypHOil 3aBucumocTu (T.e.
(ha3oBbIX MepexooB) AMINEKTPUYECKUX MOCTOAHHbIX (€' W rm) nocTpoeHa cneunanb-
Has ycTaHOBKa. 3akKOHYeHO uccClefoBaHWe AWMONbHOW penakcaynu 4YeTblIPeXKOMMOHEHT-
HO cMecu 3(upos .

Ha npumepe ynopsfo4eHHOro M HeynopsAO0YeHHOro COCTOSIHWIA COeAMHeHWs
oneytun-peHnn-6eH3NOKCcM-6eH30aTOH 6bINO M3YyYeHO KBa3Wynpyroe paccesiHue HeNT-
POHOB, MO KOTOPOMY MOXHO 6blN0 ONpefenuTb BpeMs penakcauuu BpaLEHUs MONEKY/bl,
UMCNO MOMOXEHNIA MONEKYN W 3HEPTru akTuBaLuu.

MpUMeHEHNEM 3NeKTPUUYECKUX, MArHUTHbIX W CKPELLEHHbIX 3NEKTPUUECKUX U
MarHWTHbIX NONel ocylecTBNeHa Aedopmauus HemaTuyeckux MmaTtepuanos. [fedopma-
uMs 6bina onpejeneHa 3NeKTPOXMMWUYECKUMU MeTOZaMu, T.e. OMNpPefeNieHbl TpuU ynpy-
rMX MNOCTOAHHbIX MaTepuana (K”, KN o 7N33)e

Institute of Physics, University of Zagreb, Hrocnasus
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Paspa6oTaH andaBuTHO-UM(POBOA MHAMKATOP Ha 14 3anemeHTax, paboTarouwui
no MNpUHLUWUNY [MHAMUYECKOrO pacCesHWs W 31eKTPUYEeCKOro YynpaBlieHUs CKPY4YeHHOI

HeMaTW4yeckKolW CTPYKTYpoOl. Puc. 16 nokKasbiBaeT W306paxeHue TeKCTa 3TUM MHAMUKa-

TOpPOM. B uHpuKatope nNpUMEHEHbl JKWAKOKPUCTaN/IMYecKue martepuansl COGCTBEHHOTO
nponsBoacTBa M UMNOOPTHOIO MNPOUCXOXAEHUA.

Puc. 16

AndaBnTHO-ungpoBoii agucnneir Ha 14 snemeHTax

NYBNANKALINA

1. BATA, L., MOLNAR G.: Dielectric measurements in nematic liquid crystal
mixture. Chem. Phys. Lett. 33 535 (1975)

TEXHUWYECKOE PA3BUTUE

LLMPOKOMOSIOCHBIA CMEKTPOMETP  AVP
K. Tomna, ®. Tot

YcTaHOBKa npefHa3HauyeHa ANs BbICOKOYYBCTBUTENbHOTO0 MCCNefO0BaHUSA
anep (H, F, Cu, Au, Al v T.n.) B ob6nactum (WU3NKM TBeEpPLOro Tena WM mccnepo-
BaHUA CTPYKTypbl MaTepuanoB. O6nacTb NMPUMEHEHWUS: MCCNELOBAHWA MONUMEPOB,
(ha30BbIX MepexonoB, fAe(eKTOB KPUCTAaNNUUecKoW pelwleTKW, MeTannoB W CNNaBoB,

onpedeneHne cpeura Halita, KBagpynonbHoro agpgekra, CTPYKTYpHOW aHu3oTponuwu,
BNArocofepxaHus.
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[OvanasoH paboyeit uyacToTbl: 2-50 Mry, ¢ BO3MOXHOCTbIO [BOWHOW MoAynsa-
UMM No nofl U no 4vactoTe. AMNAMTYAA PasMoOYacTOTHOrO MNONS Perynupyetcs B UH-
TepBane 1-100 M3pe.

YctaHoBKa paboTaeT ¢ 3nekTpomarHmtom Tuna ULM-25, M3roToBAeHHbIM B
LUNDW, nam nocTosHHbIM MarHutom Tuna PNM-1. Ha puc. 17 npepcTtaBneH (POTOCHUMOK
YyCTaHOBKU.

CneKTpoMeTp MOCTPOEH Ha WHTerpanbHbiX CXemax, NPUrofeH ANS CepuitHOro
npou3BOACTBA.

T e EI J
% *
lir" 7w @ iy
. %
-
® ° » B I-e ﬂ:
Punc. 17

LLINpOKONONOCHbI cnekTpomeTp SAWP
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TEXHVKA HVBKNX TEMIMEPATYP
A. banna, J1. Hoau*, A. TuHTep, W CaHann

Paspa6oTaHa M nocTpoeHa cucTemMa_ BapbMpPyeMblX KpuocTaToB, cnoco6Has
B LUMPOKOM fmana3oHe Temnepatyp (ot 5.HOT K go 400 k) ob6ecneunTb Tpebyemoe
oxnaxjeHune f[NA Ueneil mccnepoBaTenbckoil paGoThl. Bapbupyemble gepxaTenn o6pas-
LLOB YCTAHOBKMW [alOT BO3MOXHOCTb 18 MPOBEJEHUA TEePMUYECKUX, 3NeKTPUYECKNX K
ONTUYECKUX W3MEepeHWUl, 3KCNepuMeHTOB No Audpakuuu HelTpoHoB, AVP u ahdekTy
Maccbayepa.

Pa3paboTaHbl M W3roTOBAEHbl COCYAbl [. A XPaHeHWA XWAKOro as3oTa
emMKocTbto 200 u 300 nr wcnonb3yemble ANA nabopaToOpHbIX Uenein. BakyymHas
N NOpoLWKOBas M30NALMSA, NPUMEHEHHAs B 3TUX cocyfdax, ABNAeTcA 3PHeKTUBHON:
notepn wucnapeHus coctasnawT 1,5 n 3a 24 vyaca. Pasmep 3epeH nepnuta 0,15 -
0,25 MM, jJaBneHue B BaKyyMHOI py6alike MeHblie, uyem 10 ° Topp.

MpoBefeHa peKOHCTYypKLUuUA KpuOreHHOro uexa, B pe3ynbTaTe 4Yero crano
BO3MOXHbIM nonyyeHune 100 n  kuakoro as3ota M 24 1 XWAKOro renums B yac. Ewm-
KoCTb pe3epByapoB: 8000 n >xuagkoro a3ota M 500 N XUAKOFO renus.

PA3PABEOTKA TMPOBO/IOUHON TMAMATU
n. bakoHu, 0. BaHow, 3. Hapgap, KO KaHTop**, 3. HuTpan**,
n. Nanaii** | 3. CebeHu**,, ®. To6uw, ®. ToT, /. dapkaw, [ XopsaT
n. dpaer
MpogomkeHbl paboTbl No pa3paboTKe W WM3rOTOBNEHWIO MPOBOAOYHOW NaMATU.
MpucTynuanm K NPOW3BOACTBY MNPOBONOK NaMATW, MOKPbITbIX 5-H0 MarHUTHbIMU CHOAMMU.
Ans  3aWuTbl OT KOPpPO3MU nNpumeHseTca amMopdHbIi cnoid Ni-P.

MpoBONOKM NpUMeHeHbl B pa3pabOTaHHbIX B MPOLWAOM FOAY MAOCKOCTAX Mna-
MSATW, B pe3ynbTaTe 4yero Obia monyvyeHa namsaTb Tuna EAROM, KoTopas MOXeT UMeTb
LWMPOKOe MpuMeHeHWe ANa Manoik 3BM TPA-70. doTorpadua NpoBONOYHOW namMaTu Tuna
EAROM c emkocTbto 1024 cnosa Ha 18 6uT npepgcTtaBneHa Ha puc. 18. PaspaboTad
610K BBOAA fAaHHbIX /puc. 10/.

CKOHCTpyuMpoBaH W NOCTpPOeH 610K KOHTPONA namaTW, KOTOPbLIA, Hapagy c
0ObIYHBIMN  (DYHKUMAMKW  KOHTPONS, BbLINONHAET pPONb MHTepdeiica mexay 3BM u nposo-
noyHoi namatbto EAROM. Ha puc. 20 noka3aH 610K KOHTPONs namsaTu.

YHuBepcutet wum. Lladapuk, Howwmue, YexocnosaHusa
VIHCTUTYT W3MEPUTENbHOW W BbIYUCAUTENBHON TeXHWHW LA
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Mamsate gna 3BM Tuna ROM ¢ emkocTbto 1024 cnoBa no 18 6utoB
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Puc, 19
Bnok 3anucu



Puc . 20
CTeHp ana atTtectauum namaty 3BM
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0N KOHTpPONs namaTu pa3paGoTaH NpOrpaMMUpyeMblii reHepaTop paspsfHOro
Toka /puc. 21/, KOTOpbIA C MOMOLbIO AMCKPUMMUHATOPA BbLICOKOW TOYHOCTU MOKas3biBaeT
B LM(POBOM BMAe MOPOrOBOE 3HAYEHWe 3anuUCbiBalOWeEro paspsfHOro ToKa M Toka no-
MEXW 3anucum COCeAHUX O6GUTOB OTHOCHTENbHO 3afaHHOTO CWUrHana CYUYNTbIBAHUSA.

DUAL PROGRAMMABLE
CURRENT DRIVER

(5 S\ ZERR——— —FINE
RISE
POSITIVE OUT
max 200m A max200mA
b
si
Puc. 21

Mporpammupyemblii reHepaTop WMMYbCOB
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MEXKIYHAPOAHLIE CBA3M

OOKNALBI MHOCTPAHHBIX FOCTEM

a/ Ha NepBOM COBETCKO-BEHTEPCKOM TEOPETWYECKOM cemMuHape no (uU3uMKe TBEP[Oro

Tena:
WN.E. [O39N0WNHCKNI (WHcTuTtyT wum. JNaHpay, Mocksa, CCCP)
D dazoBbll nepexop B MnO

B. Fnus3bypr (WHcTuTyT Kpuctannorpapum, Mocksa, CCCP)

A.T. Nlesaniok PaccessHue cBeTa npu (has3oBbIX NMepexogax B
TBEPAbIX Tenax

n. MuTtaeBckunii (WHcTutyT um. NaHpgay, Mocksa, CCCP)
Cnabo cBA3aHHble COCTOAHWA BO36GYXAEHWS B Kpuc-
Tannax

B. N. AKceHOB (onan, Ay6Ha, CCCP\ WP BAH, bypanewT, BHP}

H.M. NMnaHunpga WHeTutyt um. Bb. Kugpuua, BuHua, HOrocnasus )

T. LWuknow

C. CTaMeHKOoBMY O6o06uleHHas MO[enb CEerHeTO3/IeKTPUYECKOro Gaso-
BOro nepexoja

r. Xapapgse (®Pusnyecknit mHcTutyt AH p.CCP, T6unucm, CCCP)
MoBefeHne KBa3sW-OfHOMEPHbIX CUCTEM B MarHUTHOM
none

r. Anunawbéepr (Wuctutyt um. Nanpgay, Mocksa, CCCP)
HepaBHOBeCHble BO36YX[EeHUS B CBEPXMPOBOAHMKAX

r. Xapapgse (®usnyecknin mHcTutyt AH p.CCP, T6unucu, CCCP)

KonnekTuBHble BO36YyXAeHWs B cBepxTekyuyem Hel

6/ ppyrve AoKnagbl MHOCTPaHHbIX FOCTeM :

G. Barton (University of Sussex, AHrnua)

B.J.

H.U.

Phases of superfluid He®

Bpoyae (WHcTtnTtyT wm. JNanpgay, Mocksa, CCCP)
The present state and the perspectives of
research on organic molecular crystals

Everts (Institut fur Theoretische Physik, Universitat
Hannover, ®PIN)
Description of one-dimensional electron gas
by the Tomonaga model
Special theoretical guestions concerning the
spectrum of the one-dimensional electron gas
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W. Ldser

A.B. Mwurgans

L. Novakovic

H.M. TnaHuaga

A.Tl. >KepHoB

F.B. Humphrey

E. Della Torre

J. Slonczewsky
A.P. Malozemoff

C. Becker

M. Polcarova

R. Nevald

R.J. Borg

(Technische Universitat Dresden, TAP)
Thermodynamics of finite Hubbard-systems

(MHCcTMTYT um. JlaHgay, MockBa, CCCP)
First-order phase transition in pi-condensation

(institute Boris Kidrié, Vinfca, KOrocnasus)
Fundamental problems in phase transitions

(onan, Ay6Ha, CCCP)
HuskoTemnepaTypHas HamMarHM4eHHOCTb B MOAeNU
lelizeHb6epra

(WAS nm. Kypuatosa, Mocksa, CCCP)

Effect of impurities on the transition
temperature in superconducting transition
metal alloys

(California Institute of Technology, Pasadena,

aw

Magnetization reversal in permalloy films

(Department of Electrical Engeneering,
McMaster University, Hamilton, KaHaga)
Bubble research at McMaster University

(IBM Thomas J. Watson Research Center,
Yorktown Heights, New York, CUWA

Ballistic overshoot in bubble translation and
its theoretical interpretation

(Zentralinstitut fur Festkdérperphysik und
Werkstofforschung AWDDR, Dresden, IAP)
Defect configurations of inclusions in GGG
garnet substrate

(Institute for Physics of CAS, Praha, YCCP)
Observations of magnetic domains by means of
X-ray topography

(Department of Electrophysics, Technical
University, Lyngby, AdaHus)

Electrical and magnetic properties of Li-Rare-
-Earth fluorides

(University of California, CWA)
Magnetic ordering in Au-Fe alloys



W.A. Harrison

.N. KoxaHuuk

P. Rennert

T. Shilnohara

B.1. Bpoge

H. Sachmann

A. Dzherzhanski
A. Petrov

N.M. KomnaHwuei
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(Stanford University, Stanford, California,

aww

Theory of covalent solids

(MWHcTuTyT usukn TBepporo Tena AH CCCP,
YepHoronoska, CCCP)

CTpyKTypa BHYTpPeHHe OKMUCNEHHbIX CM/aBOB.
WccnepoBaHe 3epeH OKWCM B cnnaBax Co BHYT-
PEHHUM OKWUCNEHNEM

(Martin-Luther Universitdt, Halle-Wittenberg,

rap)
Model potentials in the theory of alloys

(Research Institute for Iron, Steel and Other
Metals, Tohoku University, Sendai, fAnoHus)
The study of the electron density of Fe
impurity atoms in metals from internal
conversion experiment

(MHeTnTYT usmkn TBepporo tena AH CCCP,
YepHoronoska, CCCP)
Exciton spectra of molecular crystals

(Martin-Luther Universitadt, Halle-Wittenberg,
rAap)

Polymorphism of liquid crystals

(institute for Solid State Physics, Sofia,
HPB)
Flexoelectric properties of liquid crystals

(Pusnyecknii MHCTUTYT wum. Jlebesesa AH CCCP,
Mocksa, CCCP)

Controlled transparents for optical
processing

JTENBHBIE 3ArPAHNYHBIE KOMAHAVIPOBKA

N. Yep

A. SAHown

ovan, Ay6na, CCCP 4 ropa

Laboratoire de Physique des 14 wmecsues
Solides, Université Paris-Sud,
Orsay, ®paHuus
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T. KemeHb
N. BuHue
. KoHuow

A. 3aBafioBCKMU

A. Konnap
N TyTtTa
N1. Yenpern
. Mesen
T. Hagb

A. Taxo

Kammerling Onnes Laboratorium,
Leiden, HwupgepnaHgsl

Physik-Department E15, Technische
Universitdt Minchen, Garching bei
Minchen, ®Pr

Max-Planck-Institut fir Eisen-
forschung, Diusseldorf, ®Pr

Rutgers University, New Jersey
and University of Illinois at
Urbana-Champaign, Illinois, CUA

A.E.C. Risth, Roskilde, [daHus

Institut Laue-Langevin, Grenoble,
PpaHumns

California Institute of Technology,
Pasadena, CUA

University of Aarhus, [aHus

Kernforschungszentrum, Karlsruhe,
P

Solid State Laboratory, Chelsea
College, London, AHrnus

NHOCTPAHHBIE CMELUMANNCTDLI, MPVBELBLLVE
B OTAE/ HA [/MTE/MbHBLIA CPOK

M.A. Adawi
A.S. Aiumar
W, Ldoser

A.J.H. Hussein

L. Varga

University of Cairo, Cairo,
Erunner

University of Alexandria,
Eruner

Technische Universitat, Dresden,
rap

University of Bagdad, Wpak

Research Institute of Welding
and Material Testing, Timisoara,
PymbIHUA

18

20
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HecTabunbHOCTM TOKa B NONYNPOBOAHMKAX
(AnccepTalms Ha COMCKaHME YUYEHOW CTemeHu

LOKTOpa (MU3NYECKUX HaykK)

Uber die Kinetik der Auf- und Entkohlung von
a-Eisen in Wasserstoff-Methan-Gemischen und
ihre Abhéngigkeit

(coBmecTHas fguccepTayms Ha COMCKaHWe YYEHOM

CTENeHU KaHAWAATa XUMWYECKUX HayK).

Festkorperphysik und Werkstofforschung, Dresden, AP



OMNTUKA

PE3YNbTATHI

SMIEKTPOHHASA 3MUCCUA, BbBBAHHAA NA3EPHLIM/A CBETOBLIMA UMITY/IECAMA  TIIKOCEKYHOHOW
ANTENBHOCTU
A. ®apHaw, 3.p. Xopsat

B 1975 roay M) 3aHumManucb uWccnefoBaHWeM MHOTO(POTOHHOrO MOBPEXHOCT
HOro ¢oToaddekTa M Na3epHOl nnNasr*bl, NOAYYEHHOW B CUJALHOM CTaTUMYECKOM 3NeKT
puyeckom none.

JKCMepuMeHTbI, MPOBEfEHHble B MNPOLble TOAbl, MOKa3anu, 4YTO MOBEPXHO-
CTHbIAi MHOTO(OTOHHBIA (GoTo3hdeKT ob6bnagaeT cBOMNCTBAMMW, NpeAckasaHHbIMKW Teopuei
TONbKO NPU MNPUMEHEHUU CBEPXTOHKMX CBETOBbIX WMMYNbCOB, MUMEKOLWMUX MNpPaBUAbHYIO
FaycCeBCKYH BPEMEHHYI W crnekTpanbHylo (opmy.

MpoBenn cucTemMaTWyecKUe WUCCNeAOBAHWSA 3aBUCUMOCTW 31EKTPOHHON amuc
CUN OT CTPYKTYPbl MUKOCEKYH/AHbIX CBETOBbIX WUMMNYAbCOB.

MocTponnm ycTpoiicTBO, cnoco6HOe Bbipe3aTb eAUHCTBEHHbIA MMNYAbC M3
NMPOU3BONLHOrO MecTa N1a3epHOro Lyra, MONYy4YeHHOro MyTeM CUHXPOHM3ALUM MOS.

Pe3ynbTaTbl, MONy4YeHHble ANA €fUHCTBEHHOro MMNy/nbca, coBnagann c
AaHHbIMUW, NONAY4YEeHHbIMWU ANA Uyra nasepHblIX MMNYNbCOB,

Bo36yxaeHne 6-30 ncek AAMTENbHOCTU AaeT TeOpeTUUYECKM OXUAaemoi
apdekT /puc. 1/, a B Cnyyae CBETOBbIX CWUFHANOB C O0O6WeA ANNTENbHOCTbHIO 107t
CeK, HO umelWwMx CYy6CTPYKTYypy nopsagka 10'13 ceK, panun adeekT 6onee BbICOKOTO
nopsafka, 4Yem npefckKasaHHblli TeopeTuyecku /puc. 2/.

[Ona 06bACHEHWS 3TOr0 ABMEHWUS MOXHO 6blN0 Obl NPUMEHATbL Teopwuto, AO-
nycKawlLy aHOMannl TenaoBoOin AHeprunun cBoboOfHOTO 9/1eKTPOHHOIO rasa.

OfHaKo, 3aBUCUMOCTb OT MNOASAPWU3ALUM, CBUAETENbCTBYKOLWAS O MOBEPX-
HOCTHOM 3(h(heKTe BbLICOKOFO NOpsfKa, He yKnagbiBaeTcs B 3Ty Teopuio.



Puc. 2

3aBUCUMMOCTb (POTOTOHA OT MHTEHCUB-
HOCTU CcBeTa, MO/NyYeHHas npu Hepe-
rynspHbix - ob6napawowmx cybnuHoce-

KYHAHON CTPYKTypoii

mMmnynbcax

Puc, 1

3aBUCUMOCTb (bOTOTOHa OT WMHTEHCWUBHOCTKU
cBeTa, WU3MepeHHaa npu perynspHbIX MNUKO-
CEHYHAHbIX UMNYynbcax

NL
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JlaszepHyto nnasmy, BbI3BaHHYI B CWUAbHOM 3/MEKTPUYECKOM None, WCCNefo-
BaAu C MOMOLp0 Kamepbl o6ckypa. [Mo cHUMKaM 6blno foKa3aHo, 4TO NOAaBAAOLLAS
4acTb PEHTreHOBCKOrO M3Y4YeHUS MCXOAMT W3 Nas3epHOW nnasmbl.

C nomoLiblo M3MepeHNsA PEHTreHOBCKOro W3/lyYeHUA, WHTErpupoBaHHOro Mo
BpeMeHn, nokasanu, 4TO CpeaHAA 3Heprma pPEeHTreHOBCKOro u3nyyeHua MeEHAeTCA
nog BANAHUEM HaNOXEHHOro 3NeKTpM4YecKoro nonsa.

MYB/KALWA

1. LOMPRE, L.A.*, THEBAULT, J.T.*, FARKAS, Gy.: Intensity and polarization
effects of a single 30 ps laser pulse on five-photon surface photoeffect
of gold. Appl. Phys. Lett., 27, 110 (1975)

2. FARKAS, Gy., HORVATH, Z.Gy., LOMPRE, L.A.#, PETITE, G.*: Observation of
photoelectron emission processes of higher orders than theoretically
predicted. Und Conf. Interaction of Electrons with Strong Electromag.
Fields. Abstr. of Papers p. 3-1. Budapest (1975)

3. FARKAS, Gy., HORVATH, Z.Gy.: Picosecond laser plasma generation in the
presence of high electrostatic fields on the surface of metals. Und
Conf. Interaction of Electrons with Strong Electromag. Fields. Abstr. of
Papers p. 3-8. Budapest (1975)

MHOMO®OTOHHAA  IOHU3ALIA
M. BaHow, A. Huw, AO. Py6uH, M Tengnsp, J1. Ca6o

Mpogonxanuce WccnefoBaHWA pe3oHaHCa MHOTOMOTOHHOW MOHU3aUUU Wn3
TPUNNEeTHOro MeTacTabunbHOro cocTofAHUA B aTome He.

Kak 1 B NpexHWx akcnepumeHTax, 06AydvaloWUM nasepom CAYXWN fnasep
Ha Nd-cTekne c sueiikoil [lokkenbca B kayecTBe Q-3aTBopa. YacToTa nasepa pe-
rynnposanacb ¢ nomowpio MHTepthepomeTpa dabpu-Mepo. Bo3byxaeHWe aToma renus
B MeTacTabunbHOe COCTOAHWEe NPOW3BOAMNOCH B ra3oBOM pa3psfe C HU3KUM fJaBre-
HMeM M ManbiM MOTOKOM. C MOMOWbIO PerynupoBkM nasepa AOCTUrancs 4eTbipex(oTOH
HbIl pe3oHaHC Ha nepexoje 1438 - 238.

B3aumopeiicTBue atomMa M CUNLHOFO 3M1eKTPOMArHUTHOro Mons nasepa
BbI3blBaET He TOAbKO MHOFO(OTOHHblE Mepexofbl MeXAy YPOBHAMW aToMa, HO W McKaxa
eT CTPYKTYpy aTOMHbIX YpOBHei#. 3To BO3MmyuieHWe /B Hawem cnyuyae casur Crapka/
oco6eHHO npeobnajaeT B Pe30HAHCHbIX Mpoueccax, MO3TOMY Takas pe3oHaHCcHas
MHOro()OTOHHAaA MOHM3auMs faeT BO3IMOXHOCTb W ANA onpefeneHns CTapkKoBCKOTO
cAlBWTa 3HEpPreTMYeCKMX YPOBHeW aTOMOB.

Centre d*Etudes Nucléaires de Saclay, S.P.A., ®paHuua
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Puc. 3
N3meputensHoe o6opyaoBaHWe MHOTO(OTOHHOW WOHM3aALUK

B cnyuyae pe3oHaHca 3(pheKTUBHOE Ce4YeHWEe MHOFOQOTOHHOW MOHW3ALUK
(a) saBnseTCcA CNOXHON (yHKUWeA MHTeHcuBHOcTM nasepa (). C Apyroil CTOpPOHbI,
NOCKONbKY 3dekTMBHOe ceyveHue (a) aBnNAeTCcA (YHKUMENH 3HEPreTUWYeCKUX YpOBHEW
aToMOB, B C/lyyae pe3oHaHca npeoGnajaeT pe3OHaHCHas cocTaBnslowWwasn, a BKNaj
0CTaNbHbIX COCTAaBNAWLWMUX He3aBUCUM OT 4acToTbl. [103TOMYy, M3Mepss 3aBUCMMOCTH
BEPOATHOCTU MHOTO(OTOHHOW MOHMU3ALUM OT WHTEHCUBHOCTU, T.e. GYHKUUIO
w(l) = a (i) I , rge k - uyucno (GoTOHOB, NOrnowWaembix B MNpoLecce WOHM3a-
LMK, MOXHO OnpeAenuTb CABWUT 3Heprunm 14  CcOCTOAHUA NOA BAWAHUEM Na3epHOro
0b6nyyeHus.

Pe3ynbTaTbl, NOMIyYeHHble 3KCNEPUMEHTaNnbHO:

1. CwmelweHne ypoBHA 143S nponopumMoOHanbHO WHTEHCUBHOCTW cBeTa (NMHeN
Hbli abdekT CTapka).

2. BenuuuHa noctosHHoOW CTapka: 160 CM'l/GWICMZ. /lecm. puc. 3/.



122

MYBKALWA

1. BAKOWL, WM., K/ A., HAFAEBA, M.J/1.*, OBY/HHMKOB, B.U.*! MccnepoBaHne 3aBuUCK-
MOCTW npouecca NPOTOHHOW WOHM3auuu atoma He. dusnka nnaskbl 1, 693
(1975)

2. BAKOS, J., KISS, A., NAGAEVA, M.L.*, OVCHINNIKOV, V.l.*: Investigation of
He atomic levels perturbation by resonance multiphoton ionization method.
Und Conf. Interaction of Electrons with Strong Electromagnetic Fields.
Abstr. of Papers p. 2-13. Budapest, 1975

3. BAKOS, J., KISS, A., TENDLER, M., SZABO, L.: Determination of the term
energy versus light intensity dependence using resonance multiphoton
ionization. Und Conf. Interaction of Electrons with Strong Electro-
magnetic Fields. Abstr. of Contrib. Papers p. 2-15. Budapest, 1975

PA3PAL C MObM AHOOOM W KATOOOM
H. Poxa

Wcnonb3oBaHue paspsafoB C MNOMbIM KaToAoM Ans BO3GYXAEHUS nasepHbiX
YpOBHEl OTKPbINO HOBble BO3MOXHOCTU B MCCMeAOBaHUW Tra3oBbiX Na3epoB. JHeprus
31eKTPOHOB B ra3oBOM pa3psje B 3TOM Cly4yae Onpefensetcs KaTOAHbIM CMajom
HanpsXeHus, BeAWYMHA KOTOPOro COCTaBNfeT HECKONbKO cOT BonbT, a 3nekTpo-
Hbl C 6GONbLIONA 3Heprueinl 0COBGEHHO NPUrofHbl ANA BO36YXAEHWA MOHHOrO cnekTpa'.

Mpn paBneHun rasa 5-20 Topp BO3MOXHOCTWU YBENWYEHWS KaTOLHOrO cna-
fa BecbMa OrpaHuMueHbl. YCOBepLIEHCTBOBaHMEM pa3psfja B NOMOM KaTofge YyAanoch
co3faTb TakKOW rasoBblii pas3psafj, B KOTOPOM TOK paspsja W AaBneHWe rasa MoOryT
HE3aBUCMMO [ApYr OT ApYyra U B LUMPOKWX MNpefenax MeHATbCS NpU LaHHOM AuameT-
pe nonoro Katoja, 4TO faeT HafexAy Ha ONTUManbHOe BO3GYyXAeHMe NaszepHbIX
YPOBHEW.

MpuHuMNuanbHas cxema paspsja nokasaHa Ha puc. 4. CummeTpuyHas
aHofHas cucTema MoMelleHa BHYTPW NOAOCTU KaToda Takum o6pasom, uToGbI
cBeTAWaANCA YacTb paspsfa Haxofuwnacb B MPOCTPaHCTBE Mexagy aHodamu. B o6pa-
30BaHUM CaMOCOXPaHAOLWErocs rasoBoro paspsja BaXHYW POAb WUrpaeT U MexaHofd-
Hoe npocTpaHcTBO. Cnaj HanpsXXeHus B pa3psafHOi Tpy6e B HECKONbKO pa3 MpeBbl-
WaeT HanpsxeHue, [AOCTUXMMOE B O6bIYHOM paspsife C MNONbIM KaTOAOM.

Ha puc. 5 pgaHO cpaBHeHWe XapaKTepUCTWK TOK-HanmpsxeHWe ABYX pas-
pagHbix Tpy6ok HAC ¢ pasHbimm reometpuamu (HAC-1 n HAC-2) ¢ XxapaKTepuUCTUKOIA
006bI4YHOW pa3paAHOin Tpyb6ku ¢ nonbim katogom (HCD) npu pasHbiX faBneHuax rasa.

dusnyecknii MHCTUTYT wm. M.H. JNle6begeBa AH CCCP, MocHBa, CCCP
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Puc. 4

MpuHunn paspapa ¢ noabiM aHofoM M HaTofom.l - HaTvof,

2 - aHog, 3 “ ceBeTAwasncAa 4acTb pa3pafga, 4 - BO3MOX-

Hbli MYyTb 3/1€HTPOHOB, Y4YacTBYIOLWMX B CaMOCOXpPaHALEM-
cA paspsge

Mog feicTBMEM MOBLILWEHHOTO HanpaxeHua o6pa3y10Tc;1 3/1IEKTPOHbI C MNOBbI-
LIEHHOM 3Hepr|/1e|71, YTO CNOCO6GCTBYET 3HAYUTENbHOMY YCUEHMWIO MOHHbIX cnekTpanb-

HbIX NUHWA.

B Ta6nuue 1 npuBefeHbl pe3ynbTaTbl M3MepeHUs MHTEHCWUBHOCTU CMeKTpanb-
HbIX NUHWI rasa renns B HAC m B paspsfe C NonbIM KaToAoM npu AaBneHun 8,1 Topp
B Tab6nuue 2 cpaBHWBAKTCA MHTEHCMBHOCTU HEKOTOPbIX ATOMHbIX M WOHHbIX CNeKTpab-
HbIX JINHWIA B aproHe npu faBneHun 3 Topp.

Kak noka3blBalOT 3KCMepUMeHTaNnbHble pe3ynbTaTbl, Te MpoLecchbl, ANs
KOTOpPbIX paspsfj c MOoNbIM KaTofOM co3jaeT 6ofee 6naronpusTHbie YCNOBUS, 4YeMm
noNoXuTenbHbIi cTON6 paspsapga, ewe 6onee 3hdeKTUBHbI npu npumeHeHun HAC.

B HacTosllee BpeMs OCYLWeCTBNAETCA KOHCTpyuWpoBaHWe naseposB, pa6o-

Talowmx Ha npuHuune HAC.

MYBKALYA

1. RUZSA, K.: The hollow anode-cathode discharge. KFKI Report 75-63 (1975)



Puc. 5

XapaKTepuUCTUKM TOK-HaMNpsXXeHWe TrefineBblX paspsAfHbIX TPyboli C MNOAbIM aHOAOM
-KaTtoAoOM W C MO/bIM KaTtofom
MyHkTUpHaa nuHuA: HAC-paspsj npu pacctosaHum G,55 mv mexpgy aHogamu. [Mpe
pbIBUCTasA /IMHUA: paccToAHuMe Mexgy aHofamu, 0,95 mm. CnjowHas nAvHuA: pas
pAag ¢ nonbiM KaTofom



TABMMLA 1

OTHOCUTENbHAA MHTEHCUBHOCTb Pa3/IMYHbLIX CMNEKTPaNbHbIX AUHWNA
B pa3psfe C MOMbIM KaToAOM M C MOMbIM aHOLOM-KaTofoM, npu
paccTofaHun wmexgy aHogamu 0,55 mm

Moneblii
p:
| =
U=
AHM

Hel 587,6

Hel 501,6

Hell 468,6

Hel 388,8

Katog

8,1 Xopp
130 MA
270 B

OTHOCUTENbHbIE

1400

180
2,5

280

HAC

o
1

8,1 TOpp
I = 120 MA
1880 B

C
1

MHTEHCUBHOCTHU
3200
550

15
340

TABIVLA 2

OTHOCWUTENbHAA WHTEHCUBHOCTb CMEKTpPaNbHbIX AUHWIA aproHa B
pa3psaje € NONbIM KaToAOM WM C MNONbIM aHOAOM-KaTogoMm, mpu
paccTtofsHunM Mexgy aHogamu 0/95 mMm

Monbiii

p:

| =

U((

AHM

Al 425,2
Ari 415,9
Aril 514,5
Aril 488,0
Aril 372,9
Arlll  379,5

Katoa

3 TOpp
260 MA
370 B

OTHOCUTENbHbIE

7
15

0,5
14
1,5

HAC

3 Topp
260 MA
U= 1120 B

- T
1 u

WHTEHCUBHOCTN

2,5
10

3
40
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KBAHTOBAA CIEKTPOCKOIMA
AV, Ha*, A MapTun*, W. CeHe

JKCNnepMMeHTanbHO W C NOMOLWbID pacyeToB no metogy [MMapusepa-lMappa-
-Manna unccnepoBanacb CTPYKTypa M CNeKTp TT-3/eKTpoOHa MNPOM3BOAHLIX ABYy3ame-
WweHHOro 6eH30na, cofepXalnx 3NeKTPOH-AOHOPHbIE W 3N1eKTPOH-aKLenToOpHbie rpyn-
nbl. Bbin BbibpaH Habop napamMeTpoB, MepeHOCUMMbIX Ha MHTerpansl C-C u C-0 cBA3eit
anbgerngHoit rpynnbel u1 Ha C-N un C-O cBA3eil a30THOW rpynnbl. PacyYeTHble CUHFNEHT-
Hble 3HEPrMm XOopowo COrnacoBanMcCb C IKCNEPUMEHTaNbHbIMU [aHHbIMW.

MNOTHOCTb 3apsfja OCHOBHOIO COCTOSHUS W MNOPAAKW CBA3M COOTBETCTBO-
Baln XUMUYECKUM CBOWCTBaAM coeAWHeHW. Bknag TT-31eKTpOHA B AUMONbHbIA MOMEHT
no pacyetam yBenuMuyuBaeTCs B nocnefgoBatenbHocTn O < w < p.

JTa NnocnefoBaTeNbHOCTb aHanOrMyHa W3MEHEHWK MNOMHOr0 AWMNONbHOTO
MOMeHTa B cnyyae aMWHO- U TUAPOKCUNbHbLIX MNPOU3BOAHBLIX N UMEET 06paTHbII7I nopa-
AOK ANA ranoreHHblIX NPOU3BOAHbBIX.

DHEpruM CUHTNeTHbIX Nepexof0B, NAOTHOCTU 3apsafa U MOPAAKW COeAun-
HeHUs fAns xnopoiiogo- U GPOMO-MPOU3BOAHBIX MUPUAWHA PacCUUTbIBANUCL MeToAamu
PPP n MIM (Molecules in Molecules), ¢ ncnonb3oBaHWeM KYNOHOBCKOr0 WHTerpana
B MpUGAMXEHUN TOo4euyHOro 3apsaja, cdepuuyeckoro 3apspa u npubnmxeHns Martara-
-MuwwumoTo. TocnegHee fano Haunyylne pe3ynbTaThl.

Boina paspa6oTaHa nporpamma gna 3BM ana ob6paTHoro pacuerta 6eTa-uH-
Terpanos C MCNONb30BaHWEM 3HEPrUil MepBbIX CUHINETHbIX MNEpPexofoB. YUUTbiBaNuChb
NpoM3BOAHbIE MOHO- M TOMO- fABy3aMelleHHbIX 6eH30na.

CpefHeB3BeLIEHHbI PE30HAHCHbI MHTerpan 6bln NONYy4YeH U3 KPYTU3HbI
(YHKLMU 3Heprun nepexopga CuUHrnera oT 6GeTa-wHTerpana.

BapuaynoHHas NOCTOSIHHAs [ANA OLWHAKOBbIX TUMOB CBS3el CUHTNETHbIX
3HEePruin, MONY4YeHHbIX 3KCMNepWMeHTaNbHO W NO pacyeTam, MeHble 1%. ITU pe3ynbTaThl
ABNATCA Haunydywumu B 3TON obnacTu.

MYB/WKALN

1.

KISS, ANl1.*, SZOKE, J.: Pi-electron SCF-MO calculation for disubstituted
benzene derivatives containing a donor and an acceptor group. KFKI Report
75-13 (1975)

Kadeapa (wuamuecHol Xumin ByfaneliTcKoro TeXHUYeCKOro yHuWBepcuTeTa, BypanewT,
BHP
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2. MARTIN, A.*, SzOKE, J.: Singlet transition energies, MIM wave functions,
PPP charge densities, and bond-orders of the monosubstituted halo-pyrid-
ines. KFKI Report 75-19 (1975)

3. SZOKE, J., KISS, A.l.*! Iterative recalculation of the integrals from
singlet transition enérgies. Proc. XVIIIth Coll. Spectr. Internationale,
Grenoble, ®paHuna (1975) p.733

4. SzZOKE, J., KISS, A.l.*: Iterative recalculation of B-integrals. Part one:
Mono- and homo-disubstituted benzene derivatives containing donor groups.
KFKI Report 75-66 (1975)

HEWTPOHHASI CMEKTPOCKOMWSI
W. Buan, W. Hpoo, ®. Mesen, /1. Mwuxail, n. PowTa

Mbl uccnefoBanu LUCNEPCUOHHYI 3aBUCMMOCTb CMUHOBbLIX BOMAH B ChMjaBax
3d-3d c nomowWbl0 TPEXOCHOTr0 KpMUCTanam4yeckoro cnektpomeTtpa. B pesynbTate ce-
puu M3MepeHUil, NpoBefeHHbIX Ha 06paslax, BbIpaleHHbIX B MarHUTHOM Mone, BNep-
Bble MOKa3anu aHW30TPOMWUID AUCMEPCUOHHON 3aBUCMMOCTU CMNWUHOBLIX BOMAH B ChjaBax
Ni(Fe). AHU30TpONUIO M3yyanu NpuU pasHbIX KOHLEHTpPaLWAX, a LUCNEPCUOHHYH KpU-
BYIO CMWHOBON BOMHbI MccnepfoBanu Ha ob6pasue NiQ MuQ Qg. B cnnaBax 3d-3d
aHW30TPOMUI0 MOXHO OBGBLACHWUTbL CReuuPUUecKUM XapakTepom O6MEHHOro MHTerpana wu
OUPEKLMOHHON aHu3oTponuei, nosBMBLIelicA B npouecce M3roToBneHms o6pasua.

NccnepoBanacb AMHAMUKa pelweTkKn HeynopafoyeHHblXx Cu-cnnasos. B cny-
Yae BBejeHWs B MeLb NpumMmeceld C OLMHAKOBOW aTOMHOW Maccoil ¥ 06bEeMOM, HO
60/bWIMM YNCIOM BaNeHTHbIX 3N1eKTPOHOB, Hanpumep, Ga, Ge, Zn, 3NeKTpPOH-¢oO-
HOHHOe B3aMmopfeicTBue BefeT K YObIBAHWIO CWUMOBBIX MOCTOSHHBIX W NajeHut0 (POHOH-

HbIX ANCNEPCUOHHBLIX KPUBbIX.

BmecTe C MOCKOBCKMUM WIHCTUTYTOM uM. KypuaToBa NpPOBOAUNU M3MEpPEHUN
Ha TPEXOCHOM KPWUCTANNMYeCKOM CMNeKTPOMeTpe ANf CHATUA (DOHOHHbIX AWUCMNEPCUOH-
HbIX KpuUBbIX Ha o6pasuax CuGa(4,35 u 12%) un CuGe(3,7%). Ha pwuc. 6 xopowo
BUAEH cnaj BeTBel (HOHOHHbIX AUCMNEPCUOHHbLIX KPUBBIX.

Hauanu usmepeHWs (OHOHHLIX AWCMEPCUOHHBLIX KPUBLIX B MOHOKpUCTasnne
HaTanuHa npu Temnepatype 77°. Llenbio M3MepeHus, C OAHOIW CTOPOHbLI, fBNsAeTCH
conocTaBneHWe (OHOHHON CTPYKTYpbl, MOAYYEHHOW C NOMOLWbIO BblUMCNEHWA, C 3Kcne-
PUMEHTaNbHbIMW pe3ynbTaTaMu, C LPYrOi CTOPOHbI, M3yuyeHUe TeopeTUUecku npencka-
3aHHbIX ABYX(DOHOHHbLIX CBS3aHHbLIX COCTOSHMIA.

Hadegpa duanyecHoit xumunm bypanewT CHOro TexXHMYeCcKOro yHusepcuTeta. bypanewr,
BHP



Puc. 6
®OHOHHbIE AWUCNEPCUOHHbIe KPUBble N HanpasneHun (0,0,C)

Cwu
+ CuGa (4,35%)
0 cucp (3,7%



Puc. 7

AudpaHymoHHaa Auarpamma TBepAoi asbl 4-PAA
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C uenbio M3y4yeHUs KONNEKTUBHOTO BO3BYXAEHUS XUAKMX KPUCTAnNnos uc-
CNef0oBaHMA TBEPAble HeMaTUYEeCKMEe U M30TPONMHble (asbl AeNTepU30BaHHOTO MNapa-asoH-
-aHM30/a C MOMOWbLI0 HEWTPOHHOW AWBpaKyMW. PacuyeTHble AaHHble WHTEHCUMBHOCTW W
MecTa OTPakKEHMWi C KPUCTaNnNMuYyeCKMX MNOCKOCTEN MOHOKAMHA, COOTBETCTBYIOWENO
cTabunbHOM (hase TBepAaoro PAA, u3o6paxeHbl Ha puC. 7 BMecTe C Auarpammamu
HeTPOHHON AudpakyMu. PerucTpuposanncb Cepuu MUKOB [ABYX TWUMOB: CNAOWIHAA KpPW-
Bas XapaKTepusyeT COCTOSHWE MOC/e BbIMOPaXMBAHMA NPUENN3NUTENbHO Ha KO°C Huxke
M0 CPaBHEHWIO C MYHKTMpPOM. Ha o6enmx Auarpammax Kaxgomy MWKY MOXKHO COMOCTaBUTh
onpejieNeHHble OTpaxeHus. 3TO MO3BONAET CAenaTb BbIBOA O TOM, 4TO B 060MX CNy-
yasx o6pasyeTcsa Ta Xe KpucTanauyeckas CTPYKTypa, HO MPU 3TOM BaXKHYH pPONb WUTF-
paeT BO3HWKHOBEHME MAaKPOKPUCTAnNNUTOB. B 0AHOM c/lyyae KpucTannusauus npouc-
X0AMT 4epe3 MeTacTabunbHyl (asy, a B CAydyae ObWIEro MepexnaxgeHns cTabuib-
Has (asa o6pasyeTcs HeMoCpeACTBEHHO. ITO 06bACHEHWE MNOATBEPXKAAETCH KaK Kajo-
PUMETPUYECKUMMN, TaK W ONTUYECKUMWU WCCNEA0BAHUAMM TEKCTYpbHI.

PoTaunoHHYy ANDHY3NI0 XUAKAX KPWUCTannoB McCCnefoBany C MOMOLbO KOPp-
pensuMOHHOro CnekTpoMeTpa BpeMeHU nponeTa.

B 1975 rofy B 3Ha4WTenbHOW CTemeHW Oblna ycOBeplIeHCTBOBaHa U an-
napatypHas TexHuka. Cpanum B 3KcnayaTauuto renneBbli KpuocTaT CO CBEpPXNpoBOAA-
WWM MarHMTOM, BCTaBAAEMOW B TPEXOCHbIA KPUCTannM4YecKWii CnNeKTpoOMeTp W BaHajue-
Bafs neyb Ha KO00°C c BakKyyMHOW cucTtemoin. PaspaboTanu nporpammy Ha 3BM ans
BblYMCNEHNA pa3pellatolleii cnoco6HOCTM B 3aBUCMMOCTW OT FeOMETPUM TPEXOoCHOro
KPUCTaNNNYecKoro CrnekKTpoMeTpa, a TakxXe [N CUMYNAUWW U3MepeHus Nno metoay
MoHTe-Kapno ¢ yyeTom noNny4yeHHoOl paspewatoweir cnocobHoctu. Pewwnnn npobnemy
06paboTKn pe3ynbTaToB M3MepeHWin Ha OBM. Kpome TOro, 3HauyMTenbHO pacliMpeHo
MaTeMaTuyeckoe obecneyeHue B CBA3M C NepexofoM Ha "OH-naiiH" ynpasneHue
TPEXOCHbIM CMEKTPOMETPOM C nomMowbio IBM TPA/I.
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Puc. S
[eomeTpuyeckoe pacnonoXxeHue reHepartopa W ycunutena pybuHOBOro nasepa

T€T
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MPUMEHEHVE PYBMHOBOI'O JIASEPA B TOJIOrPADUN

n.

BaHow, HA. Curetu, X LUWepnen

A pacwmpeHWs BO3MOXHOCTEA NPUMeHEeHUs OAHOMOLOBOr0, OAHOYacCTOT-
HOrO, [ABYXWMMYNbCHOrO nasepa C aKTUBHbIM Q-3aTBOpPOM (MOCTpOeHHOro B 1974 r.)
B 1975 rofy «nOCTPOUNW YCUNUTENbHbIN Kackaj.

CBeT, BbIXOAAWMWA M3 reHepatopa, /CM. puc. 8/ OTpaxasacCb Ha ABYX
100 %-HbIXx 3epKanax TPWXAbl NPOXOAWT CKBO3b PYOWHOBLIA KpucCTann, Haxoaawuincs
B ycunutenbHom kKackapge. [lpn Takoi c6opke 3Heprus OTAENbHbIX MMNYNbCOB AOCTMUTra-
na 100 mpx.

Takas 3aHeprus no3BoNuna uccnefoBaHwe BUOpaUMOHHbIX Aedopmaunii ocum-
METPUYHO HArpy>eHHOro W HeHarpyXeHHoro gucka c guametrpom 100 MM (MOfenb BeH-
TunaTopa) .

M3mMepeHns nNpoBOAMNUCL Ha YCTaHOBKE, CXema KOTOPOA u3obpaxeHa Ha
puc. 9. Ha puc. 10 nokasaHa ronorpamma AMcKa B Cayyae pasNMUHbIX BUOPaLUOH-
HbIX COCTOSHWIA. Bo Bpema cbemMa AMCK cOBepllan akycTuyeckue KonebaHus C 4acTo-
Ton 3,5 n 4 kly; nvHTepBan Mexay ABYMA nasepHbiMW umnynbcamu - 70 MKcek (Anun-
TENbHOCTb KaXAoro umnynbca npubéamsntenbHo 20 HCcek).

Kak BUAHO M3 PUCYHKOB, OTHOCWTENbHO Manas acMMMeTPWA Harpysku -
B 3HAaYUTeNbHOW Mepe uMcKaxaeT BubGpauuo AMcKa, UTO yKasdbiBaeT Ha Lenecoo6-
pa3HOCTb NpPUMeHeHUs MeToAa ronorpaduyueckoid MHTeppepomMeTpUM faxe NpU OTHO-
CUTENbHO NpPOCTOW BMOPALWOHHON Mofenu.

OnucaHHbIA Bblle nasepHbl reHepatop (M 6e3 ycUAMTeNs) MOXHO NpumMe-
HATb AN UCCNefOBaHWA BHYTPEHHWX W3MEHEeHW/ npo3payHbiX (CBETOMPOMYyCKaloLWNX)
npefjMeTOB MeTOAOM ronarpauyeckoil MHTepthepomeTpuu.

3TUM MeTojOoM WCcCnefoBanuchb OMbITHbie 06pasubl FanoreHHbIX namn 60/b-
WO MOLHOCTU AN NPOEKTOPOB W pednekTopoB. [poueccbl TeyeHUs, TypGyneHuum,
pacnpefeneHne TemnepaTypbl M MJOTHOCTU rasa BHYTpU GannoHa cO3jalT cucTemy
MHTEP(EPEHLMOHHbIX MONOC Ha TFONOrpaMuyeckn™ CcHUMKax /puc. 11/.

BoccTtaHaBnuBasa rosnorpammal!, Ha OCHOBe CcMCTeMa NONOC B KaXAOA Touke
BHYTpMU 6annoHa MOXHO npoaHannsnpoBaTb pacnpegeneHne nokasartena npenomaeHua
NN NNOTHOCTMN.



i onorpafuueckas ycTaHOBKa,

Puc, 9
cocTaBfieHHas AN MCCNefOBaHWs Bpallawllerocsa ucHa

EeT
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a) 6)

Puc. 10

Fonorpamma CMMMETPUYHOTO AUCHaA, BMEpUpPYIOLLErO

a) C Manoii amnauTypoi,

6) c 6onblwoi amnAMTY[OW,

s) l[onorpamMma acuMMMeETPUUYECKM HArypXeHHOro AWCHA.
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Puc. 11

Fonorpadunyeckas wWHTepdeporpamma ranougHo namnbl npoektopa

TOHKVE TVIEHKM SiOx C MEPVOAMYHON HEOAHOPOOHOCTHIO
A. NlyTtTep

BakyyMHbIM ncnapeHuem SiO Ha CTEKNAHHYIO MOANOXKY HAaHOCUAUCHL CAoU
C pasnMuHbIMU cocTaBamu SiO”, W uccnefoBancs KOMMOHEHTHbIA MokasaTenb Mpenom-
NeHUs CNoeB B BMAMMONA 06/1acTu B 3aBMCUMMOCTM OT napamMeTpoB ucnapeHus. Ha
puc. 12 moka3aHa 3aBUCUMOCTb AeACBUTENbHOr0 MOKasaTens MPenoMIeHUs C/oes
M3 OKWUCW KPEMHUS C ONTUYECKOW TONWMHOA A/4 OoT napameTpoB MchnapeHus.

MeproanyecknM M3MeEHEHWEeM napamMeTpoB MCMNapeHWs 6GbiiM W3TFOTOBEHbI
TakXe MNeHKW C MepUofMYHOA HEeOAHOPOJHOCTbIO, COCTOALME W3 KBA3U[UCKPETHbIX
cnoeB ANf ueneil MCNONb30BaHUA WX B KayecTBe na3epHbIX 3epkan. Ha puc. 13
NoKa3aHO W3MeHeHWe OTPaXEeHWS TaKOW MAeHKW B npouecce U3roTOBAEHUS.

3TUM MeTOfOM - MpU NpPaBuibHO BblﬁpaHHbIX napameTpax - MOXHO MU3ro-
TOBUTb 0CO60 BbICOKOYCTOWYMBBIE nasepHble 3epkKana ANAa TBepAOTENIbHbIX Nna3epos.



nokasaTvenb
npenoMaeHus .1 Xl ceH

Punc. 12

3aBUCUMOCTb nNokasaTensa npenomMaeHns nneHkn SiO M<x<2/”
oT napameTtpa H

L = napuu oHal bHOB faBneHne kucnopoga [lTopp™ ,”~ gg "6
CKOpPOCTb KOHAeHcauunm [P/xcj '

NOBBPXH . pasn.oO
oTpaxaeM./%/ Egg%}g,\ﬂ;e:ﬁ:a& /Topp_7r
Puc. 13

M3MeHeHWe MNOBEPXHOCTHOrO OTPaXXEHUS MNepuojuyvecKn HeoAHO-
pogHoro SiO (‘1<x<2) B 3aBMCMMOCTW OT TO/MLMHBLI CNOSA
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OBPABOTKA MATEPVA/IOB C MOMOLLBIO JTIA3EPA
. Keptec, T MonHap, J1. Yunnar

B0O3MOXHOCTb (bOKyCVIpOBaHI/IH BbICOKOUHTEHCMBHOIO nNapannenbHoOro cBeTa,
ncnyckaemoro nasepom Ha OYeHb ManeHbKYHD NOBEPXHOCTb, MOXET 6bITb Xopowo wuc-
nonb3oBaHa NS BbICOKOTOYHOW 06p660TKI/I mMaTepuanos. Takue 3IKCMEPUMEHTbI Npo-
BOANNNCL Hamn B Npowsaom rofy C TBepAOTE/IbHbIMM W Tra3oBbIMU Nnasepamu.

Nd:YAG nasep ¢ Q-3aTBOpPOM B MOCTOAHHOM pexXxume 6bi1 MCNONb30BAH B
pa3paboTaHHOW HamMu ycTaHOBKe, MNpeAHa3HaYeHHOW ANA HaCTPOWUKWM 3HAYEHUN LW-
NUHAPUYECKUX CONPOTMUBAEHMUI . YcTaHOBKa, W306paxeHHas Ha puc. 14, npegHasHavyeHa
OnA HacTpoliku 50 conpoTuBneHUd B MUHYTY. TOYHOCTb onpefenseTca CUCTeMON

ynpaBneHuns.

Puc. 14

NlazepHoe yCTPOWCTBO ANA HACTPOWKM CONPOTUBAEHUA
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Nd:YAG naszep ¢ Q-3aTBOpPOM Obll NpUMeHeH AN HACTPOWKW TOACTbIX W
TOHKWX CXeM, HAaHEeCEeHHbIX Ha Kepamiyeckyl WAM CTEKNAHHYK NOANOXKY; KpoMme
3T0ro, O6biAM NpoBefeHbl 3KCNEPUMEHTbl NO APOGNEHUI0O KPEMHWEBLIX M KepaMUyeckKux
nnactTuHok. O6paboTaHHas TOHKOCNOWHAas W TONCTOCNOWHAA CxemMa Moka3aHa Ha
puc. 15.

Puc. 15

TOHKO- W TONCTOCNOWHASA CXeMbl, HACTPOEHHbIE na3epom

Hayanucb uccnefosaHnMs N0 CBEP/IeHUIO, TPaBUPOBKE M Hape3aHWI0 nac-
TUHOK M3 OKUCWU anlOMUHWUA, KepaMUKW, KpeMHWa u 0cob60 TBepAbIX MaTepuanos

(Hanpumep, KBapy, cTekno, Kap6bupg KpemHus) ¢ nomowpbto G2 nasepa (MOLWHOCTb
nasepa 250 BrT).

Pe3ynbTaTbl 3KCMEPMMEHTOB MOKa3aHbl Ha puc. 16, 17, 18 u 19.
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Puc. 16
[ApobneHve aniOMUHU3INPOBAHHOW HepamMunKu

CBep/ieHUe [bIpOi B OrHEeynopHOM Hupnuye
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Puc, 18

FpaBUpoOBKA Ha KpemMHWUeBOM
nnacTu HKe

Puc, 19
paBupoBHa W ApobneHue cTeKna-nupeHc
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NEKTPOHHbIA CMEKTP ®APMAKOHOB

n.

»

Cunagu*, W.

CeHe, I'. Xopsat*

Ml nccnepfoBanu 3neKTPOHHbIW (abcopbunm, OTpaKeHUs U NIOMUHECLEeH-

unMn) n nHhpakpacHbli (abcopbumum) cnekTpbl HapMaKONOrMYeCKM aKTUBHbLIX MpPOU3-

BOAHbIX MaTepuanoB 4-okco-44-hwupupgo-/1,2/-nupumnaunH 3-atokcmkap6oHuna (i)

n 3-atokcum-kapboHun-metuna (11) B obnacTu TemnepaTyp OT KOMHaTHOW A0 Temne-

paTypbl XWAKOro a3oTa. ONeKTPOHHbIA cnekTp 6,8 Mej”!! nokasaH Ha puc. 2G.

MonyyeHHble pe3ynbTaThli

al

6/

B/

r/

o/

CylulecTByeT xapakKTepHas pasHuua B abcopbuunm Mexay rpynnamu
coeAnHeHnin B Y®d-o6nactu: abcopbums coefuHeHWn |-oi rpynnbl cme-
uleHa B CTOPOHY [A/NIMHHbIX BOMH OTHOCUTeNbHO |1-0i rpynnbl) Kpome

TOro, nepsble fABe NONOCHI |-/ rpynnbl NOKasbiBalOT MOMHOE MepeKpbl-
Tue, a ana 1l-ii rpynnel oHM pasgensioTcs.

LonycTumoe ANWHHOBONHOBOE CMeleHWe B a6copbuum B Y®d-06nactm
N 3(PeKTUBHOCTb NIOMUHECLEHUUN 6ONbLIe, eCNn MeTUNOBbIA 3amec-
TUTeNb UMeeT anbda-nonoXxeHue, 4Yem B TOM CcCAyuyae, KoOrpga Haxo-
ANTCS B 6eTa-MoNOXEHUM OT MecTa aHennayuuu.

CnekTpbl, NOAYYEHHblE NPW HU3KUX TemnepaTypax, CMelWeHbl B CTOPOHY
OAVUHHBIX BONH, MNONOCHI CyXalTCHs M BO3pacTawT Kak B cnyvyae abcop6-
Lnuun, TaKk W nNpu NIOMUHecueHuun. [py HU3KUX TemnepaTtypax nepsas
nonoca abcopbuum pacuennserca Ha ABe (BEpPOATHO COOTBETCTBYIT
pasHbIM CKaykam 371eKTPOHOB), ¥ nofBnseTcs BuOpayMOHHas CTPYyK-
Typa. B cnekTpax abcopbuuum u NIOMUHECLEHLUUM MOXHO Habnwgatb
KOMOUHMpOBaHMe Kone6aHWin KapbOHWUNbHOW rpynnbl C ANWMHOW rpynnbl
BOMAHbI 700 M KONbUEBbIX C ANWHOW BOAHbI 1000 cm *.

CnekTp a6copbunn n (NOOPECLEHLUN UMEET 3epKYNbHYK CUMMETPULD.
0,0 MepexofHas 3Heprus B 060MX CNEKTpax OAMHAKOBA U IMUCCUSA
NPONCXOAUT BCerga M3 NepBoro BO3GYXAEHHOT0 COCTOSHUA.

CnekTp NOMUHECLeHUUN coefuHeHns 6,8-Me2~I11 npu KOMHATHOW TeMm-
nepatype COCTOWT M3 @aoopecyeHyMn u QochopecueHynn ¢ NOYTU 0fun-
HaKOBbIMW WHTEHCUBHOCTAMM. C MOHMXKeHMeM TemnepaTypbl MHTEHCUBHOCTb
(hnoopecueHUuMn Bo3pacTaeT, a QocdopecueHunn - ybbiBaeT, Kak 3TO
BMAHO B Pa3HOCTHOM cnekTpe /puc. 21/.

XuMuko-papmayBBTUYeCHUn 3aBog “XWHOMH", BypanewT, BHP



CnakTp

Lr -
Lfl -

an -
Ay -

S,Q-4MMeTUN-3-3TOKCU-KAPOOHUN-METUN NUPUAO-NMUPUMUAMNHA

cnamTp
cnakTp
cnekTp
cnekTp

NIOMUHECLLEHL UM
NIOMUHECLLEHL UM
oTpaXeHns npwn
OTpaXKeHus npwu

npu KOMHaTHOW TemnepaTypa
npu TemnepaType >XWAKOro asoTa
KOMHaTHOW TemnepaType

Temnepatype

XUAKOTO a3oTa



Pa3HOCTHbIN

Puc. 21

cnekTp 6,8-AnmMeTnn Kap 6OHHN-MeTWUN NUPUAO-NPUMUAUHA

patype

MW TemnepaType XWAKOro asoTa

npu

KOMHaTHOW

Temne-

eVl
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PA3BUTWVE CMEKTPOCKOIMYECKX METOOOB

n.

CeHe, W. Xopsatr, ®. 3Hrpap
Avrutannsayns aHanoroBblX M3MepUETNbHbIX NpubopoB

Hamn paspa6oTaH aHanoroso-uudposoii npeobpasosatens (DIGITISER)
TuUna fBOWHOr0 HaknoOHa C paspeweHnem 3,5 3HaKa CO BPEMeHEM WHTerpupoBaHUs
40 Hcek, npefHa3HauyeHHbI Ans oTb6opa Npo6 Kak Ha OCHOBE BPEMEHHOro OTCcueTa,
Tak W noj AeliCTBMEM BHELWHEro ynpaBaeHUs.

Pe3ynbTaTbl M3MepeHUs BblZalOTcs Ha NepdoneHTy. Ha puc. 22 BHYTpW
NYHKTUPHOW paMKn n306paxkeHbl (yHKUMM Npub6opa, a BXOAbI M BbIXOAbl YKa3aHbl
BHE paMKu. [UrMTann3oBaHbl Cnefylolime U3MepUTeNbHble MPUBOPbIi

A/ ¥YnpaeneHue oT60poM npo6 Kak Ha OCHOBE BPEMEHHOro OTcyeTa, Tak
W noj AeACTBMEM BHELIHUX KOMaHp

a) UNICAM SP-700 agByxny4yeBoii ynbTpaumoneToBblli cnekTpodoTOMETp.
Mepdopatop: Perfomom-30 (MUWUHWCTEPCTBO BHYTPEHHUX fen)

6) SPECORD-UV ZEISS-Jena ABYX/Jy4eBoii cnekTpodoTomMeTp.
Mepgopatop: Perfomom-35 (UN®PWN, JlabopaTopus ONTUYECKOW
cnekTpockonuu)

B/ BHyTpeHHee ynpaBneHue oT6opomM npo6 Ha OCHOBE BPEMEHHOro OTcueTa:

B) CARLO-ERBA FRACTOVAP MOD.P. ra3oBbllii xpomaTtorpad
Mepdopatop: Perfomom-30 (MWHWCTEPCTBO BHYTPEHHUX Aen)

r) BRUKER SXP PULSE NVMR cnekTpomeTp
Mepdopatop: Perfomom-30 (UNDPWN, JlabopaTopus AMP-cnekTpockonuu)

XumMuko-thapmauesTuyecHnii 3asop "XuHouH", BypanewT, BHP
TeXxHuuyecknii yHusepcuteT, Bpounas, MHP

ByaanewTcKnMii TexHUYecKnit yHusepcuteT, bypganewTt, BHP
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Puc. 22

dyHKUMOHanbHaa 6Gnok-guarpamma DIGITISER

n8) PERKIN ELMER ND-2 Mmukpokanopumetp
Mepdopatop: Perfomom-30 (LUMNDW, /labopaTopua MUKPOKanopumeTpumn)

e) ANALOG COMPUTER, CONDUCTOMETER, TERMOPAR (Ha TpexKaHanbHblii
MynbTUNAekcep)
Mepdopatop: Perfomom-30 (BypanewTckuii TeXHUYECKWIA YyHUBEpCU-
TeT, Kadefpa XMMWYECKOW TexXHoONOruwu).

11. Unpposoii 610K M3MepeHUss W ynpaBaeHUs K CNeKTPOIHOMUHOMETPY

K ABYM HalWwuM OAHOMETPOBbLIM CMEKTPONIOMUHOMETpPaM, COCTOAWMM W3 pelleT-
KW MOHOXpomaTopa YepHu-TypHepa C LIAroBbiM ABuUratenem AN W3MepPeHUs 3NeKTPOH-
HOro cnekTpa (MponmyckaHuA, OTpaxXeHwa, BO3OyxaeHua, dnwopecueHuumn, dochopec-
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LeHLUN) 1 Ana ynpaBieHUs un3MepeHuem 6biN0 pa3paboTaHO UMDPOBOEe YCTPOWCTBO,
BbINOMHAOWEe CheAytolne QYHKLUN:

C nomowWbio LM(HPOBOro MPOrpaMMUPOBAHNA yCTaHaBNUBaET

a) HavyaNbHYl BeMYWUHY ANUHBI BOMHbLI, AAUHY wara (oguH war - 0,5 A), uucno
N3MepeHunii, Bpema wuHTerpuposaHma (mexagy 10 um 1000 mMcek, MakcumanbHOoe pas
pelweHne No MHTeHCMBHOCTM: 100 OOO), BbICOKOE HanmpskeHue ans <oIY>

6) sawuwaer ®IY oT nepeocBeuweHUs (nNeperpyskun);

B) C MOMOLWbIO YaCTOTHO-UWUGpPoOBOro npeobpas3oBatensa npeobpasyeT (OTOTOK B LUD-
pOBble faHHble ;

r) KOHTpONWpyeT MNPWBOJ LIAroBoro fABuUratens.

[aHHble M3MepeHUs XxpaHATcAa B namaTM aHanmsatopa KFKI Analyser
(nta-512 B), uMelowero cnegywouwme nepudepuiiHble ycTpolicTBa BBOAa/BbIBOAA:
neHTouHblli nepdopaTtop (Perfomom-35), ycTpoiicTBo BBOfa ¢ nepdoneHTol (Meopta
1500), rpadonoctponuTtens (Hewlett-Packard 135 AM). 3Tu nepucepuiiHble ycTpoii-
CTBa [JalT BO3MOXHOCTb ANs aBTOHOMHOW (off-line) pa6oTel ¢ 3BM.

M3mepeHne WHTeHCUBHOCTelW ¢ 6ONbWONW AMHAMWKON WMNNKOCTPUPOBAHO Ha
puc. 23, rpe n3obpaxeH CMNeKTp NpONyckaHUs WHTepdepeHUMOHHOro ¢unbTpa. Ha
puc. 23a W 236 un306paxeHbl M3MepeHHbIA cnekTp W ¢yHkuma log I (rei)' BbluncneH
Has ¢ nomowpio IBM (cybpyTuH INTRAN).

I. ®doTomeTp ANA M3MepeHMA arpeccuBHbIX MaTepuanos (AGROPHOT)

Mbl pa3pa6oTanum aBTOMAaTMYeCKMI (GoTomMeTp ANA CcepuilHOro aHanusa
arpeccuBHbIX MaTepuanoB. PeakKLuWOHHass CMeCb NOMellaeTcs B HeGONblWMe NpPoGUP-
KU, KOTOpble YCTaHaBAWBATCA Ha CMEHHbIA Bpalwaemoii cTon cMeHHMKa o6pasya
(MOM).

YKOMNNeKToBaHHOe YyCTPONCTBO /CM. PUCYHOH/ COCTOMT W3 creaytoLnx
yacTeli: ®oTomeTp C (UALTPOM U CMeHHWKOM ob6bpasua (MOM), uutposoin PIY-toTo-
MeTp W BXOAHble nepudepuitHble ycTpoicTBa.

Bce QyHKuuMnM ycTpoiicTBa ynpaBnflOTCA CUrHanamu TaliMepa CMeHHUKa
o6pasua (MOM): nepefBuxeHue obpasua, 3anonHeHWe KaNWNNAPHOW KIOBeTbl, W3Me-
peHue, Bbljaya faHHbIX. doToMeTp ¢ QunbTpom paspaboTaH B LMDU.



a)

6)
Puc, 23
MponyckaHne WHTepP(hepPeHUNOHHOr0 ¢unsTpa

aJ aHcnepuMBHTanbHbI pe3ynbTaT
6) pe3ynbTaT, BbIYWCAEHHbIH C nomouwsto 3BM
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OcBeuieHne obecneynBaeT namnoint HQE-40, cHabXeHHOW 8-Mu MHTepdepeH-
LMOHHbIMW GuNbTpaMu, BCTaBNeHHbIMW B AWCK. [nuHa kwoseTbl 10, 15 n 20 MM, 06bem
MOXeT MeHATbCcA B npepgenax 10-30 mMM. B kauecTBe feTekKTopa MCNonb3oBaH PIY.
doTOomMeTp C (puAbTpOM M3MepseT (HOTOTOK M HEMOCPeACTBEHHO MNOKa3blBaeT NponyckKa-
Hue (B npoueHTax), 3KCTUHKLWIO, MPAMYI WUAM 0BPaTHYH KOHLUEeHTpauuto.

CTaHfapTHas BbixofHas nepudepus: UW(GPOBOE WAW MO3aMyHOe MNevaTaloliee
YyCTPOWCTBO* MOXeT OblTb NPUMEHEH W NEHTOYHbIA nepdopaTop.

1V. TpexkKaHanbHblii LUGHPOBOA NNamMeHHO-MOHWU3ALUOHHbLIA doTomeTp (FLADIPHOT)

Mpu6op npepHas3HayeH AN OLHOBPEMEHHOrO onpejeneHus 3nemeHToB Na,
Li, Ca u Kco ckopocTbto 30 cek B nwob6om obpasue.

MexaHnka npubopa (610K ynpaBneHWs MOTOKOM rasa, pacnblinTenb wu
ropenka) B3ATa M3 NNaMeHHO-WOHM3aLUWOHHOro GoTtomeTpa FLAPHO-4 (Kari Zeiss
Jena). UwudpoBoii 600K n3MepeHUs u ynpaBneHus paspabotaH B LUNDW. [Ona xpaHe-
HUA U BblAayn pe3ynbTaTOB W3MEPEHWI CnyXaT TpU 4YeTbipex3Ha4HbIX AUCNNes, Kpo-
Me TOro, 4 uuhpoBOe MU MO3aW4yHOe MevaTalollee ycTpoicTBo. MoxeT 6bITb npu-
MEeHEeH mnapannenbHO W NEeHTOYHbI nepdopaTop.

Mpu6op MoXeT 6bITb aBTOMaTU3NPOBAaH C TMOMOLWbO CMeHHMWKa o6pasua
(MOM). B atom cny4dae BcCe (yHKUMM npubopa ynpBAAKTCA TallMepoM CMeHHWKa

obpasua.

VEALYHAPOOHBE cBA3Kn

[JOKNALBI VHOCTPAHHBIX TOCTEMN

. bpyge (MHCcTUTYT cnekTpockonuu, Mocksa)
OKCUTOHHBIN CNEeKTP OPraHM4YeckuUx MONeKyn

M. YucTbiin (Pusnyecknii MHCTUTYT wum. Jlebepesa AH CCCP,

MockBa)
Bpunno3aHOBCKOe paccesiHue B TBepAblX Tenax

C.N. AHncumos (MHCTUTYT TeopeTMyecKohn ¢u3nkun um. JlaHpay,
MockBa)
Nasep n Tepmodysns
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(bpusnyecknit MHCTUTYT uMm. JlebepseBa AH CCCP,
MockBa)

MpuMeHeHWe na3epoB C GONbWOW MHTEHCUBHOCTbIO

KOH(;bepeHLI,I/Iﬂ no B3aMMOAencTBUIO 9N1eKTPOHOB C CW/bHbIM 3/1€KTpPO-

MarHUTHbIM nonem., BypanewT, 6-10 okTa6psa 1975 r.

OJTENIbHBIE 3ArPAHVYHBIE  KOMAHOMPOBKI

®. Mesen
M. Bakoww
O. Py6uH

Laue-Langevin Institute, 2 ropa
PpaHumns

Joint Institute for Laboratory 1 rog
Astrophysics, Boulder, Colorado,

A

onAn, LOy6Ha, CCCP 2 roga

VHOCTPAHHBIE CMELANCTLI, MPYBLBLUIE B OTAE/N HA [/IATESBHBIA CPOK

K. Mwuwpa

Li3o 3oHr Ham

Ll [dabarsH

JVICCEPTALIM

M. Bakoww

M. AHowm

Sambalpur University, Sambalpur, 6 mecaues
NHans
Institute for Physics and Mathemat- 3 ropa

ics, Phenjan, Kopes

WccnepoBaTtenbCKUn MHCTUTYT (QU3NKK, 3 mecsua
EpesaH, CCCP

MHOrooTOHHas MOHM3aLUsA aTOMOB (fuUccepTaLus Ha cCOUCKaHue
YUYeHoW CcTeneHn [OKTOpa (PU3NYECKUX HayK) .

MexaHusm nonynauum B He-Cd nasepax (gucceprauua Ha
concKaHue y4eHON cTeneHW KaHAWpaTa (PUIMYECKUX HAYK).
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XNMNn

PE3Y/IbTATHI

TEPMOAHA/INTVIKA
N. bakow, TI. Tpos3, &®. MonHap, 3, [oHo, M. ®dopop, JI, XopaHb

Mpopomkann m3yuyeHwe CBOWCTB NeTy4yecTW aueTunaleTOHATOB pPeAKnx
3eMenb U APYrux xenaTtoeB MeTannoB. Ha oCHOBe KOMMMEKCHbIX TepMoaHanuTuyec-
KWX WccnefoBaHWii HalAW, 4YTO MONYy4YeHHble HaMU aLeTunaleToHaTbl MPU MOBbILIEHWUM
TemMnepaTypbl pa3fnaratloTcs W He SBNATCA NeTyyumu. B xoae Tepmuuyeckoro pasno-
XEeHUS OHM TepsaloT M36bITOK BAAaru, HeKOTOpOe KONMYECTBO aleTunauetoHaTa, a
MO/MyYeHHbIi 0CTaTOK MrFHOBEHHO MONMMEPU3YeTCA B MHOrOffepHble MNPOAYKTbl. 3Tu
NPOAYKTbl He ABNSIOTCA NeTy4YuMu, U C AanbHeidlMM yBenuveHwem TemnepaTypbl
npeepallaloTCAs B COOTBETCTBYILW YK OKUCb MeTanna.

C uenbl 3KCNepUMeHTaNnbHOro MNOATBEPXAeHUA pa3paboTaHHOW y Hac B
WHCTUTYTe AUM(PakLWOHHOW Teopuu pa3ynopaflOMEHHOCTW rpaHaToB TuNa 3amelieHus,
Hamu 6bln NOAYYEH NONWKPUCTANNUUYECKWIA NIOTeuunii-XenesncTblil rpaHat, 4YacTU4YHO
3aMelleHHbIn antoMuHMem, u3 cMmecu okucnos (Li*O~ - ANON " Fe2°3” un MO ocafkos'
NONYYEHHbIX W3 pPacTBOPOB CONel 3TUX 3NEeMeHTOB nyTem Tepmoo6paboTkm (oT 1000
fo 1300°c). MonyyeHne coefMHEHWA Tuna rpaHaToB MPOBOAMAOCL MNPU KOHTPONUPO-
BaHHbIX yCnoBMAX. [10Ay4YeHHbI OCafO0K MCCNeaoBancad HamMu TepMoaHanuTU4YecKu, K
Ha OocHoBe mnpoucxopslwero Bbiwe 700°C 3K30TEPMUYECKOTrO0 W3MEHEHWUS 3HTaNbMuu
6e3 m3meHeHus Beca ob6pasua /puc. 1/, MOXHO caenaTb BbIBOA 06 o6pa3oBaHuwu
COeAWHEHNA Tuna rpaHaTa.

M3 opraHnyecknmx nonynpoBOAHUKOB MOMHbIeE TepMOaHanUTUYECKUE Wuc-
cnefoBaHWA Hayanum npoBoAMTb Ha TCNQ-aHMOHHbLIX KOMMJIEKCcax, CcoAepxawux rpynny
CHA”-CN. Ha ocHOBe TepMUYeCKUX KPUBbIX /puc. 2/ MOXHO BUAETb, 4TO npu 90°C
HauyuHaeTca ypaneHme CHAM-CN, conpoBoXpatolieeca 3HLOTEPMUYECKUM WU3MEHEHUEM
3HTanbNUu, a npu TemnepaType Bbie 200 C MPOMCXOAUT 3K30TepMUYECKOe WU3MeHe-
HWe 3HTanbMnuMu, nNpu KOTOPOM HayMHaeTCA pa3NoXeHWe OCHOBHOrNO aHWOHHOro KOMM-
nekca.



AV (MKB)

dm/dt
(Mr/MuH)

TepMoaHaNUTUUYECHUNB

Puc.

KpuBble ocajkKa

1

rmppaTta-rufjpookKucu

Lu

A

Fe



AV(mkB)
dm/ dt

(Mr/MuR)

N1 (X)

Puc. 2
TepmoaHannuTnyecHnB Kpusble TCNQ- aHMOHHOro KoOMMJeKca
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M3 XWAKUX KPUCTannoB Hamu Gbinn M3y4yeHbl 0GNYyYeHHble B TeyeHWe pas-

NNYHbIX BpPEMEH XOﬂecTepMﬂ-68H3oaTbl. Mbl n3yvyanu BnusHue 06]'Iy‘—IeHI/IH B Cny4dae

OCHOBHOTO W XWAKOKPUCTaN/NMYeCcKoro cocTtoaHua npu TemnepaTtypax 35 u 140-150°C

XapakTep KpuBbix OTA M TemnepaTypbl TepMUUYECKUX MpeBpalleHnii nog AelicTeuem
06/yuyeHns WU3MeHsTCA /puc. 3/.

50 100 150

Puc. 3

Kpusas [ATA xoneBcTBpuUn-6BH30aTa
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Hamm 6b110 NPOJOAXKEHO M3yyeHUE TepMUUYECKOro MOBeAeHUS HeopraHW4yeckux
NOHOOOGMEHHWKOB [ANS cAy4vyas Kpuctannmueckoro rugpodocgarta uepus Ce(HPON) *xHzo,
KOTOpble MOTYT 6biTb WCNONb30BaHbl Mpu nNepepaboTKe BLIFOPEBLWMUX TB3N0B, a TakXe
npu O4YUCTKE BLICOKOPaAMOAKTUBHbIX BOJ. KOMOBMHMpPOBaHMEM METOLOB XWMMWUYECKOTO
aHanMsa M KOMMNEKCHOW TepMOaHanUTUKW, Hamu Gbinu onpefeneHbl COCTaB WM TepMu-
YeckKoe pasnoXxeHue 3TUX MaTepuanos.

Ona o6oraweHns u BblfeneHNs MUKpPONpUMeceid MeTannMyeckoro rannus
onpob6oBanun MeTo[ aHWOHHOro o6meHa. B HacToAwee Bpema nposoaMTca ob6paboTka
pe3ynbTaToB.

MY VHALWA

1. FODOR, M., MOLNAR, F., POKO, Z.: Thermal decomposition of rare earth
acetylacetonates. Thermal Analysis, Proc. IVth Int. Conf. on Thermal
Analysis Budapest, 1974. Vol. 2. p. 311

2. HAJTO, J., POKO, Z., FODOR, M.: Thermoanalytical investigation of
amorphous semiconductor materials. Thermal Analysis, Proc. IVth Int.
Conf. on Thermal Analysis Budapest, 1974. Vol. 1. p. 905

3. FODOR, M., HODANY, L., PINTER, K., RITVAY, K.: Thermoanalytical
investigation of new liquid crystals. Thermal Analysis, Proc. IVth
Int. Conf. on Thermal Analysis Budapest, 1974. Vol 2. p. 417

4, ZSINKA, L.*, SZIRTES, L.*, POKO, Z., FODOR, M.: Thermoanalytical
investigations of crystalline zirconium phosphate in various forms.
Thermal Analysis, Proc. IVth Int. Conf. on Thermal Analysis Budapest,
1974. Vol. 1. p. 663

5. ALEXANDROV, A.**,  VYLOV, Ts.**, GROMOV, K.*#, SIEBERT, U.##,
KALINNIKOV, V .##, MOLNAR, F.: Decay of 158&r., Proc. XXVth Conf. on
Nuclear Spectroscopy and Structure of Atomic Nucleus, Leningrad,
1975. p. 117

MONYYEHVE XUNOKUX KPUCTANIOB OPTAHUNYECKUMX TMOMYTNPOBOAHVMKOB
H. MwuHTep, H. PuTBam-amaHgntun

Hamn 6bian npoA0IKEHbI paﬁOTbI N0 CUHTEe3y XWUAKOKPpUCTanNnNM4yecKnx marte-
pnanos W OpraHWYeckKMx nNONYynpoBOAHWKOB. B 3TOM rogy Mbl nonydyanu, B MNEPBYIO

MHcTtntyt mnsotonos BAH, Bypanewrt, BHP

oA, Ay6Ha, CCCP
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oyepeab, CMEKTUYECKME U HeMaATUYECKNE XUAKOKpUCTannmnyeckme martepuansl ,qmbe-

HUNbHOIFo TMna WU CUMMETPUYHbIE AUANKWN-a30KCMNPOWU3BOAHbLIE.

MonyyeHbl cnepytowme COOefUHEHUA:

R1
Lo carnre-
2. cgH7”
3. c2u5°-
4. C5HL ° -
5. c7H15°
6. C1l6H33-
7. C3HT-
8 caro-
9 csHiT

0 h13

S e co cmeHTMyeckol wmesodaszoii] N

K2

-CN

-CN

-C0-CH3

-C0-CH3

-C0-CH3

-C0-CH3

C3H7-

CAHO“

CSH1T

C6H13

Temn,
nnasen.

54,5S- N67

21S=N32,5

% (S)

90 (S)

95,5 (S)

118 (S)

N- 19 (N)

N- 23,5-24

N- 27 (N)

Touka npo-
cBeTneHus

80

40

156

141

136

159

58 (m)

34

615

54

C HemaTumuyeckoi mesodasoii

BTopas rpynna noflyvyeHHbIX COejJMHEHMWIA cocToANa M3 aHWOHHbLIX KOMMNeK-
coB TCNQ, npumeHAlOWMUXCA B KayecTBe OpPraHW4YecKUx MONYyNpoOBOAHUKOB.
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MonyueHbl cnefyouie COefUHEHUS:
R+ (TCNQ)2”

R+ = MopdonuH
MupngnH
TputheHUNNUPUNNH
TputheHMNNNPUANH
TpUhEeHUNTUONNPUANH
AKPUANH
TeTpatuoteTpa

Ha BbllenepeyncneHHbiX COefMHEHWAX NpoBedeH pAf (QU3NYECKUX W3MepPeHWiA.

MYB/KALIA

1. FUSTOSS-WEGNER, M., RITVAY-EMANDITY, K.: Switching properties of metal free

phthalocyanine thin films. KFKI Report 75-17 (1975)

2. MIHALY, G., RITVAY-EMANDITY, K., GRUNER, G.: High-temperature resisti-
vity of On(TCNQ) and Ad(TCNQ) . J. Phys. C.: Solid State Phys., 8,
L361(1975 i

3. MIHALY, G., HOLCZER, K., PINTER, K., JANOSSY, A., GRUNER, G.: Magnetic
and electric properties of NMeQn(TCNQ) . Solid State Comm., 17, 1007
(1975) 2 —

AHAJIUTUYECKVE 3A0AUYN WCCNELOBAHWIMA TBEPAbLIX TES

N. BbaHow, A. BoraH4y, 3. MeneH-trosewn, A. Hagb, W CuHnan-Nacno, E. Cupnawu- Hynyw,

A. OneH, M 3ppger

CoTpyAaHUKKN apyrux wnHctutyTos! 14 N3puHy, X. Payw, A. LlanamoH

Mpopomkanoch NpoBeAeHWe aHanU30B CMNNAaBOB, W3rOTOBAEHHbLIX ANA Lenei
nccnefoBaHus namsaTu. Hapsgy € NpuMeHsieMbiMW paHee MeTOAamu, Mpu onpejeneHuu
HWKEeNs MCNONb30Bancs MeTO[ MacKMpoBaHWA MelawWwmx 31eMeHTOB (XKeneso, Mefb,
K06aNnbT) TPMU3ITAHON-AaMUHOH, a TakXXe OCBOEH OKUCAUTENbHO-BOCCTAHOBUTENbHbIN
MeToJ[ CeNeKTUBHOro onpepeneHns kKob6anbTa (TUTPOBaHUE TPEXXJIOPUCTbIM >XXene3om
B npucyTtctBun 1,10-heHaHTpONMHA).

B pamkax uccnefoBaHWii No pasBUTUIO aNlOMUHUEBOR MNPOMbILIEHHOCTN MpPO-
BOAWAUCL paboTbl MO MOBbIWEHWIO YYBCTBUTENbHOCTU OMNpefeneHns Kucaopopa. Ynyu-
lWeHnemM YCNOBUIA M3MepeHUs HaM yf[anoCb CHW3UTb MOPOr YYBCTBUTENbHOCTM MeTofa
onpegeneHns kucnopoga ¢ 20 fgo 10 ppm.



B coTpyaHn4yecTBe C WMHCTUTYTOM aBTOMOG6M/ILHOTO TpaHCMOpTa Hamu 6bin
paspa6oTaH HeAEeCTPYKTUBHbIA MeTOf OnpefeNeHWs BEWEeCTB, OCTalOWMUXCA Ha (GuUNbTpax
MOTOPOB. 3TUM METOAOM Mbl OMpPEfenuAu Hanuuue 6apusa, CBUHLUA/ Xenesa M KpPemHUs,
npuyemM NocNeAHUd M KOMMYECTBEHHO.

MeTogamMn aKTMBALWOHHOrO aHanu3a W aBTopaguorpaduum Hamu 6bIN0 M3yde-
HO pacnpefeneHue cnefoBblX 3arpasHeHuit B nognoxkax (SNO”) co cnouctoii cTpyk-
Typoi Tuna nonm-Si - Sit0N 7 Mi-e2 " Si. OTpenbHble cnou o6pasla noncegosa-
TeNbHO yAanfAnNcb XWMWYECKUM TpaBreHWeM, Mpu 3TOM napaniefibHO MNPOBOAMUNOCH
aBTOpaguorpauueckoe M3yuyeHue pacnpepeneHus npumeceil Ha moBepxHocTu. Onpe-
Aenunu, 4To KOHLUEHTpauus CnefoBbiX MpUMeceil, MoABAEHME KOTOPbIX CBA3aHO C
TEXHONOTUYECKMMK MnpoleccamMun, Kak NpaBuao, B MPUrpPaHWYHbIX CNoax o6pasya Bbllle,
4eM BO BHYTPEHHWUX.

C uenblo onpefeneHns MPUMEHUMOCTU BbICOKOYMCTLIX BelecTB, B MNePBYI0
oyepedb, PasNNUYHbIX BOA ANS TEXHUKW WOHHOW WMMONaHTaLWW, WAW Xe Npu CTpou-
TeNbCTBE aTOMHbIX 31€KTpPOCTaHUWi, HamMu OnNpefensnucb CcnefoBble 3arpsA3HeHUs
(xnop, HaTpwuii, MapraHel, MarHui, kKanbumil) B 3TUX npobax.

MYB/VKAL/N

1. CSADA, G.l., GIMESI, O.* BANYAI, E., ORDOGH, M.: The retention of
iodine fission products on iodide precipitates. "Radiochemical
Separation Methods”, Proc. VIIth Radichem. Conf. Maridnské Lazné,
Akadémiai Kiaddé, Budapest, 1975. p. 427

2. ORDOGH, M., KALMAN, L.**.: Neutron activation analysis of airborne
inorganic pollutants. KFKI Report 75-3 (1975)

3. RAUSCH, H., VALKO, A.***: Investigation of the impurity distributions
in the poly-Si-Si,0,-Si0_-Si layer structures using activation analysis
and autoradiography, Proc. Third Int. Conf. on Thin-Films. "Basic Problems,
Application and Trends", Budapest, 1975. p. 385

AICPO- N BUOAHANIMTUYECKVE WCCNELOBAHA
Nl. Angpaw, J1. baHow, A. Hagb, A. dPexep, A. YeHe

Mpopomxkmnnn pa6oTbl N0 pa3BUTUIO MeTofa M YCTaHOBKM autoPRODET pgns
MFTHOBEHHOrO oOnpefeneHns asoTa C NOMOWbI peakuyuu (n,y,). [NpoBenn cpaBHUTENb-
Hblli aHanu3 Ha cojepXaHue a3oTa, TOYHee 6enka B pasMYHbIX npobax KOPMOB.

Kategpa obleit n aHanuTMyeckol xumun BypanewTCKOro TeXHWYECKOro yHuBepcuTeTa,
BypanewT, BHP

MHcTutyT mnsotonos BAH, BbypanewT, BHP

Fkk

NccnepoBaTenbCKNA MHCTUTYT cBsA3u, bypganewT, BHP



158

Ha 3Toil e yCTaHOBKe Mpu nomowmnm TOro Xe Tuna ﬂAEpHOVI peakuun on-
peagenann Xnop B NUWEBbLIX NPOAYKTaX W KopmMaxX And CKoTa.

MpoBenu ycnewHble 3KCNEPUMEHTbl MO OAHOBPEMEHHOMY OMNpefeneHU0 cofep-
XaHua asoTa (6enkoB) M xnopa B npob6Kax.

PA3BUTUE AHATUTUYECKX METOLOB
. MepHeuyHn, M Yalika, A. LUumoHny, A. 3nek, M 3pger

CoTpyAHUH fapyroro wuHctutyTta: [ Pay

Mpogomkas uMccnefoBaHUsA nNpeablaywmx neT Hamu 6blan NposefeHbl pa6oTbl
B 061acTW pPajMoOXMMNYECKUX pa3feNeHnii Ha OCHOBE TeTeporeHHbIX OGMEHHbIX peak-
uuii. YcTaHOBKY, pa3paboTaHHYl paHee A4S NPOBEAEHUSA OLHOBPEMEHHbIX PagMOXUMM-
UEeCKUX pasfeneHuil, NPUMEHUNU ANS peleHUs MPaKTUUECKMX aHaNMTUUYeCKUX 3ajau.
C Uenbto yBenuueHUs 3P(HeKTUBHOCTU [JaHHOW YCTAHOBKWM MCCNeA0Banu BAUSHUE U3MeE-
HEHUS] CBOMCTB MNPUMEHSEMbIX OCAAKOB C LeNbl MOBbILEHUS CKOPOCTM OGMEHHOW peak-
umm .

O6paboTKy ramMma-cnekTpoB akKTWBaLMOHHO-aHAaNUTUYECKUX WU3MEepeHnii 06-
nerunmnu pas3paboTKOW OTHOCUTENbHOro MeToAa 06pabOTKM eAMHUYHbIX MNUKOB M pas-
pa6oTkoii nporpammbl Tuna CP 25 gna aBTomMaTuuyeckoi o6paboTkum cnektpoB 4 K.
Mpn nomowm nocnepHel nporpammbl 6biAM onpefeneHbl (akTopbl KOPPEKLMW Ha Hacbl-
lweHne n pacnag ¢ ToyHocTbio 0,1 %

Bce Bo3pacTatloljee 3HaYeHUe HEWTPOHHO-aKTWBALWOHHOTO MeTOAa Hanusa.
Ha peakTope 6e3 paspylleHus o6pasya noTpe6oBano YNpolWeHWs M aBToMaTu3auum B
cnydyae onpegeneHns 60MbLWIOro YymMcna 3NeMeHTOB W3 6GOMbLWIOrO KONMYecTBa Ccepuii
o6pa3yoB. 3a npolweAwne HECKONbKO NeT MNOoAy4yunu pas3BuTUe, B OCHOBHOM, fBa
MeTOofa: HenocpefCTBEHHbIN WA abCONIOTHBLIA MeTOAbl U pasNNyHble OAHOKOMMapaTop-
Hble (single comparator) meToabl. O6LWeid XapakKTepUCTUKOW 3TUX MeTOAOB fABNAETCA
3HauMTenbHOe YynpolleHWe npolecca cTaHfapTusauun: BMecTe ¢ npoboii obnyuaetcs
TONbKO OfWH, TaK Ha3blBaeMblii, KOMNapaTOPHbIi 3NeMeHT W cneuntnyeckyld akTuUB-
HOCTb CTaHfapTa paccuMTbiBalOT NPU W3BECTHbIX SAAEPHbIX KOHCTaHTax M YCNOBUAX
06NyyeHNs, U3MepeHUs u T.j4.

B ogHoOW M3 Hawwux 0630pHbIX paboT 6bINO NOKaszaHo, 4YTO Hambonee LWIMPOKOe
pacnpocTpaHeHWe B HacTosluiee Bpems nonydun meton [fe KopTe, ucnonb3ywowuii akc-
nepuMeHTanbHO oOnpefefneHHble KOHBepTUpPYeMble (akTopbl CpaBHeHUs (K-hakTopbl).
ANns 3HAYMTENbHOTrO YNPOLWEHWA I3KCMepUMeHTanbHbIX PaboT Hamu 6bin NPeAnoXeH HOBbINA
KOMMapaToOpHbIA MeTof, OCHOBbIBAlOWMIACA Ha MCNONb30BAHWU, TakK HasbiBaeMbIX,
N-pakTopoB, NpeAcTaBAAOWMX COGOW CNOXHbIE AAEPHbIe KOHCTaHTbl. Y4uTbiBafA, 4TO
HOBble KO(aKTOpbl, B OTAWYME OT K-(PakTOpPOB He 3aBUCAT OT YyCNnoBuil obnydeHus
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N U3MEpeHUs, Mbl MPeLNoXUNN CUCTeMaTUUYECKY Ny6AMKauuilo ¢ Lenbil CpaBHeEHUA
Ko-q)aKTOpOB. JTOT MeTof MOXeT paccMaTpuBaTbCa Kak OAWH U3 abBCOMOTHbIX METO-
[OB, KOTOpbIA, B TO Xe BpeMs, He faeT OWWUGBOK, CBA3aHHbIX C HEOMNPeAeNneHHOCTbIO
A0EPHbIX AaHHbIX.

B HacToslee BpemMs WUAeET 3KCNepUMeHTanbHOe onpejeneHue (akTopoB kq
npumepHo, Ans 20 anemMeHTOB (aNOMWHWNA, HaTpuii, Kanuin, mefb, Kob6anbT, Xpom
N T.4.), AalOWWMX M30TOMbI C MNPOCTbIMW CXemMaMW pacrnaja M XOPOWO W3BECTHbIMM
(hYHKUMAMU cevyeHUs o6pa3oBaHusa agep.

Mpy NpUMeHeHUU OJHOKOMNApaTOpPHbIX METOAOB - HapAgy C OCTalbHbIMU
NaHHbIMU - 6ONblIOe 3HA4YeHWEe MMeeT 3HAYeHWe WMeeT COOTHOWEHWS TennO0BOr0 U
aNUTENNOBOro HEWTPOHHOro MOKTOKa. [locne KpuTuyeckoro pasGopa 6Gonee paHHUX
METOL0B Mbl MPEANOXWUAN NPUMEHATb B KayeCTBE HOBOFO MOHMTOpPA OTHOWeEHWA noTo-
KOB M KOMMapaTopa LMPKOHWI. TeopeTuueckue UM 3KCMepUMEHTaNbHble pe3ynbTaThl
MccnefoBaHUA LUPKOHMEBOTro KOMMNapaTOpPHOro MeToja 6biiM MOAPOGHO AONOXEHbI Ha
nocnefHeli KOH(epeHUWM N0 HEWTPOHHO-aKTUBaLMOHHOMY aHanu3y (Recent Develop-
ment in Neutron Activation Analysis) nposegeHHbn B Kembpugxe 2 -4 aBrycTta
1975 r.

Puc. 4
daHTOp apcnpocTpaHeHUs OWWU6KN [Z”~/ n3MepeHUs OTHOLWeHUA noToHoB PTOMV1 /danuTtgnn
ONA pasfIMYHbIX Nap eTeKTOopoB, rAe Zj. ABNSAeTCSA OTHOWeHMeM owwnbok PTOMV1 ~snwuTenn
KR, aus= sp,l'/Aep,.’r} ABNAETCA OTHOLIEHMEM aKTWBHOCTell W36paHHOW
napbl eTeKTOpPOB
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Puc. 5
PaKTOR Hgyap HAH (YHKUMA NONHOTO PacnpOCTRAHEHWS OWNGOK Dgrgy, B Chyuae
PYTeHMEBbLIX U LMPHOHMEBLIX KOMNapaTopOB MPWU OTHOLUEHUM MOTOKOB
h =150, rge | = Penn /Ponurenn. D = 1o/01enp. (0THOWEHUE
Pe30HAHCHOr0 WHTerpana K CeyeHUo 06pasoBaHMA B cayyae Tenno-

BbX HEWTPOHOB)

Ha puc. 4 BMAHO, 4TO MCNONb30BaHMe napbl M30TONOB LUPKOHWIA-94 -
- UMPKOHWI-96 pfaeT BO3MOXHOCTb 3HAYMTENbHO MNOBLICUTb TOYHOCTb OMpefeneHus
COOTHOLWEHNA NOTOKOB &, /P B ob6nactm 20 < & I < 200.

Tenn. ~anuTenn. Tenn. ~anuTenn.
Mpn ogHOKOMMNapaTOpHOM MeTOAe B KauyecTBe Komnapatopa MNpUrogeH M30TON LUPKO-
HWI-94, B TO BpemMs KakK napa M30TOMNOB LUWUPKOHWIA-94 - UWPKOHMIA-96 MOXeT npu-
MEHATbLCA B KayeCTBe MOHMTOpPa COOTHOLWEHWA NOTOKOB HeWTpoHOB. Ha puc. 5 BupgHo,
I >

YTO B CAy4Yae XOPOWO TEPMANMIOBAHHLIX KaHanos obayueHus (e .. /®5 - oo 0 0)
npUMeHeHne LWPKOHWEBOro KoMnapaTtopa W MOHMTOpa OTHOWeHWA noToka, Ans 2/3

31eMeHTOB faeT 60nbWYy TOYHOCTb onpepeneHnda, 4em pyTeHMeBblﬁ KoMnapaTop.



Mpu paccnefoBaHUM OJHOFO NpPecTynneHus, rAe B KauyecTBe [JOKA3aTeNbCT
Ba C/NyXuna aHanumaupyemas HeAeCTPYKTUBHbIM HEWTPOLO-aKTUBALUOHHBIM METOAOM MpPo
0a BONOCA HamMu GblAM MCMNOMb30BAaHbl TEOPETUYECKM BbIYMCNEHHble KOG akTopbl, HeiT-
POHHO-aKTWBALMOHHbI MeTOf B f[aHHOM cny4yae 6bl1 fONOAHEH UCCNefOBaHWEM npo6bI
npyv NoMoOWM CKaHWPYIOLWEro 31eKTPOHHOTO0 MUKPOCKOMMW, KOTOPbIM OMpejfensinocb BO3-
MOXHOEe MOBEPXHOCTHOE 3arps3HeHUe npobbl Bonoca nepes 061yYeHUMEM HelTpoHaMW.
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ppm - ppb. Hamu 6bI10 NokaszaHo, 4YTO B C/Ay4vyae MPUMEHEHUS TEXHUKU npocBeTne-
HUS NpUMecn, HaxofAauwuecs B ranaum, MOryT OblTb onpefeneHbl Ha (GOTONNACTUHKE
N B Cnyyae TaKMX ManeHbKMX KOHLeHTpauwin, kak 0,01-0,5 pp /atom/.

OO6blyHas TexXHUKa c npuMmeHeHneM MUCKPOBOro MOHHOIo MUCTOYHWKa He pfaeT
BO3MOXHOCTW KONUYECTBEHHOTO OMpefefieHUs LWeN0YHbIX MeTaN 0B B alloMUHUU. NMbI
Habngannm, 4To OXnaxfgeHwe 3neKTpoga BO Bpemsa paboTbl MCTOYHMKA 3HAYUTENbHO
ynydywaetr BOCNPOM3BOAMMOCTbL OonpefeneHMA LWeN0YHbIX U APYTUX NerkonnaBHbIX Me-
Tannos .

Hauyann aKCMepuMeHTbl MO M3Yy4YeHWI0 NPUPOAbI B3aMMOZAEHCTBUNA WMOHOB C
HeWTpanbHOW MONEKYNON, NPUMEHAS WUMMYNbCHYK TEXHWKY B WOHHOM WCTOYHMKE Macc-

cnekTpomeTpa Tuna Hwuep.

OCBOMUAM TeXHUKY sueek KHYACeHa AN M3YUYEHWS TEePpMOAMHAMMUYECKUX
0CO6EHHOCTEN 3NeMEHTOB, OTHOCAWMXCS K NATOW rpynne. Pa6oTbl MO BbiWEYNOMSAHYTbIM

npobnemam 6yAyT NpoOAO/MKEHbl M B 6ypylem.

M3O0TOMHbIE SPPEKTBLI

b.

Fannaun, X. Wnnwu-Baliga, W. Kuw, A. HAknu, T. HH4o

Haum nccnepoBaHusa, HanpaBfeHHble Ha BbiABAEHWE CBA3UN Mexay MOJeKy-
NAPHON CTPYKTYpPON pasnuyHbiX a3z u M30TONHbLIM 3PdheKTOM AaBneHWs nNapos, Mbl
NPoAO/MKUAN ONpefeneHnemM pasnnyunii, noABAAKLWMKXCA B AaBNeHUW napa B U30TON-
HbIX coefnHeHnid CDMCN u CHACN. M3mepeHUs Mbl NPOBOAMAU NpuU MNOMOWM YCTaHOBKMW,
CHabXXeHHOI/i MaHOMeTpoM, paboTalwleM Ha NpuHUMNE M3MepeHus puddepeHunanbHON
eMKocTM B obnactu TemnepaTyp oT -75°C pgo +80°C. Onpgenunu panee abconwwTHoe
fasneHune napos CHACN Bnnotb go 100 MM pT.CcT. M3MepeHWA OXBaTU/IM KakK TBepAylo,
TakK ¥ Xuakyt tasbl, W Habnwgaembli MHBEPCUBHbLIA WM30TONHbIA 3hdheKT cocTaBnan
or 2,5 go 3,5 % B HacToflee BpPemMA NPOBOAUTCA MHTepnpetTauus 3KCMNepUMeHTanb-
HblX pe3ynbTaTOB Ha OCHOBE TeOpUW CTaTU4YeCKOW TepMOAMHAMUKM M30TOMHbLIX 3(-
(heKToB .

MN30TONHbIA 3heKT TennoTbl MAaBAEHUA MOXKET 6biTb MONYYEH W3 W3Me-
peHWit M30TOMHOro adekTa faBNeHUMA NapoB, €CAM M3BECTHAa ero TemmnepaTypHas
3aBUCUMOCTb Kak B TBEPAOM, Tak M B XWAKOW (azax B OKPECTHOCTU TOUKM NNaBs-
neHus. Ha ocHoBe Hawwux 6osee paHHWX W3MEPEHWNH M30TOMHOTO 3h(eKTa AaBNEHUSA

160 - 18O TennoTta nNNaBneHus D2160 6onblie, a 180M6Hb|.ue

napoB CUCTEMbI
TennoTbl H2160. 3TOT TeopeTUYECKMW HeXAaHHbIi pe3ynbTaT 3acTaBWA YCOMHUTbCA
abpekTa AaBneHMsa napos B cayyae TBepfoi (asbl, M3-3a Yero Mbl PeNAM NOBTO-
pUTb 3TW WU3MepeHuns, onpe%gnm pa3HoOCTb faBneHus napos npo6 HO"O0 w npob,
cogepxawmx 99,858 at. % O. BbiCOKOe cofepxaHue nsotona O B npobe n 60nb-

was TOYHOCTbHb ,qmd)q)epeHumaanoro EMKOCTHOro MaHomMeTpa no3BONMAU NONYUYUTH
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XOpOLO BOCNPOM3BOAMMOE pasNuyne B faBfeHUax napos (npumepHo, 5*10 MM
pT. cT)daxe npu Temnepatype -50°C, npu KOTOpoll pJaBneHue napa Nbfja COCTaB-
naet 0,03 Mm pT.cT. Pe3ynbTaTbl W3MepeHWi B LIMPOKON o6nactu TemnepaTyp

(ot O go -50°C) no cywecTBy, AalT TemnepaTypHYK 3aBUMOCTb, aHanOrMYHyi
NONYYeHHbIM paHee pesynbTatam /cMm. puc. 6/. Takum o6pa3om, 3TW fJaHHble nNoA-
TBEPXAAIOT pe3ynbTaThbl, MONYYEHHble paHee ANA W30TONHOro 3addexkTa TennoTbl Maas-
neHus BoOAbl. MccnefoBaHus M30TONHOro 3addekTa faBleHUA NapoB B cCUCTeMe

H 16O } H91
80°C Mbl MCNONb30BaNU PTYTHbIA AuddepHunanbHbli MaHoMeTp. [aHHble HawwWx M3me-

8o pacwmpunm M B 06N1acTb XMAKOW (hasbl, rAe Npu TemnepaType Bbllle

peHnii B o6nactu TemnepaTtyp 0-170°C HaxofAaTca B Yy[OBNETBOPUTENbHOM cOrnacuu
C [JaHHbIMW APYrMX aBTOPOB, HalfeHHbIMW B NMTepaType.

OnpegeneHne CHUXEHUA TemnepaTypbl 3aMep3aHua pacTBopuTens npu Ao-
6aBneHNn He6ONbLWIKNX KONUYECTB PacTBOPEHHOrO BellecTBa faeT BO3MOXHOCTb On-
pefeneHns KaxyLeroca MONeKynspHoro seca M (akTopa acCoOLUMUPOBAHUA pPacTBO-
peHHOro BelecTBa, €C/M UCNONb30BaTb MPEANON0XKEeHWE, 4YTO OTKJIOHEHWEe OT 3aKo-
HOB MfjeanbHbIX pPacTBOPOB CBA3aHO C MOABNEHMEM accouWLMaToB. ITUM MeTOAOM
MuHYyac onpefennn MONeKYNApHbIA BeC W KOHCTAHTY AuMepu3auumn H_lGO n H—180,
pacTBOpPeHHbLIX B [MOKCaHe, W HalWen, 4YTo KOHCTaHTa ,qmmepmauwmAH_lGO BA2,4
pasa npeBbillaeT 3T0 3HayeHWe [Na H-lBO. 3TOT nopasuTenbHO 60]'IbLILI\OI7I M30TOMHbI
ap ekt 189 TEOPeTUYECKN TPYAHO 06{>\HCHMM, M3-3a 4Yero mj pewnmnn OonpefenunTb
yMeHbllleHe TemnepaTypbl 3amMep3aHUs BblWEONUCAHHOW CUCTEMbl C MPUMeHeHWeM pas-
HOBECHOro MeTofa. Pe3ynbTaTbl, HalfeHHble ANA CUCTEMbI H2180-,Q|/|0KcaH Mn
cpaBHWAM ¢ pe3ynbTtatamu [lMuHuyaca /puc. 7/. W3 pucyHka BWAHO, 4TO pacxoxpe-
Hue Mexay ABYMS CepusMu M3MepeHuin umeeT CUCTeMaTUUYeCKWI xapakTep, TO eCTb,
Halm pe3ynbTaTbl He MOATBEPXAAlOT aHOManbHO O6O0NbLIOA WM3OTOMNHbLIA 3(h(eKT, NoNyyeH
Hbli MWHYacomM. HaHT uM3MepeHWMsa ObINM paclinpeHbl M Ha cuctemy 020-guokcaH, wu
pe3ynbTaTbl NOKa3anu, 4YTO M30TOMHbLIA 3(h(heKT accouymaynm BOAbl, PacTBOPEHHON B
fnoKcaHe, Kak B cnyvyae D, Tak u B cnydae O MeHblle, YeM TOYHOCTb Hawux

n3mepeHnin (+2 %).
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Punc. 7

KoHueHTpauusa cnabblx pacTBOpoOB H2180 B AuMokcaHe (W : r Ha 1000 r puokcaHa,) HaH
(YHHLUMA NOHWXEeHWA TemnepaTtypbl 3amep3aHus [/IT). x - HawW fJaHHble, -——---—KpuBas,
nofgorHaHHas noj HawwW faHHble BMecTe C WHTepBanom 95%-HoiA
poctosepHoctu, 0 - pgaHHble [MnHYyaca
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XM TOPAYMX ATOMOB
M. Bopewn, /. Bawapow, A.Tl. Hagb

Mpopomkanocb M3yyeHWe MexaHU3Ma BbICOKOIHEPreTUYECKUX XUMMUYECKUX
npoueccoB C yyacTMem ropsymx atomMoB Mopa-125 u acTtarta-211, obpasywouwmuxcs
B AfEepHOM npouecce 3axBaTa 3JIEKTpOHa, B 04HO- U [By3aMeleHHbIX COEANHEHUAX
6en3ona. PesynbTaTbl, MNONYYEeHHble MpPU peakuMax 3amelleHWs aTtomos mopfa-125, 06-
najallnx OTHOCUTENbHO He6ONbWON KUHETUYECKOW 3Heprueidr u BbICOKWM 3apafoM,
BecbMa 6/MN3KM K pe3ynbTaTaM, MONYYEHHbIM MNPU BbICOKOSHEPreTUYECKUX XUMUYECKMUX
npoueccax aTOMOB MoOfa C BbICOKOW KWHETWYEeCKOW 3Heprueit, BO3HUKAWOWMUX B AfEPHbIX
npespawjeHmMax. 3T pesynbTaTbl MNOKa3biBalOT, 4YTO HavyaNbHad KWHeTMyecKas 3Heprus
Bbllle KPUTUYECKOro 3Ha4yeHWsA, He CUNbHO BAUAET Ha MCXO[ BbICOKO3HEPTeTUYECKUX
npoueccos 3ameleHna. bBbino Takxe onpejgeneHo, 4YTO ropa4YyMe aTokKbl acTaTa, nony-
YeHHble No npoueccy 2|m?z"/l‘:‘@//zllat, nofgo6HO atomam 125'1, o6nagatoT cnocob-
HOCTbIO 3amellaTb BOAOPOJ W ranoredH B apoMaTUYECKUX COE[UHEHMNAX.

Pa6oTa no ropsvyeil xumum acrtaTa, a TakXe fanbHelillee M3y4yeHUe XUMU-
YecKkMX CBONCTB apomMaTM4YeCKMX COefMHEeHWN acTaTa 6blIM NpoBefeHbl COBMECTHO C
coTpyaHnkamu O6BEAMHEHHOr0 MHCTUTYTa fAfepHbIX uccnefosaHwuii B [y6He.

0 1T.m
im Tr g
131TM™MI
PEPPOLIEH THF
rz7T
\
LVY.» = *
123TTMF 124TTMF TKIMF
Puc. 6
MponsBoaHble eppoleHa WM NOAU MOCTU HOBOTO TpuMeTuneHa; KBagpatamMu o0603HAYeHb
unkKknoneHtTagneHnnbHble KONbua, ManeHbKUMMN KpyXkKkamnm - aTtombl yrnepopjga konbua,
60NbWIMMN  KpYXKamMu - aToMbl Xenesa, AgyramMu - yrnepofHble MOCTUKMK
TMF = 1,1'-TpumeTuneH-tpeppoueH
1BBTMF 1,1',2,2*-6uctpumeTtnneH-peppoyeH
13TTMF = 1,13 ,3"'-6uctpumetunneH-dpeppoyeH
123TTMF = 1,1',2,2*,3,3 TpuctpumeTuneH - eppoueH
124TTMF = 1,12 ,2"',4,4"'-TpuctpumeTununeH-geppoyeH

TKTMF 1,1',2,2',3,3 ,4,4'-TeTpaknctpumeTuneH- peppoueH
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TeXHUKOW 3IMUCCUOHHOW U abcopbLMOHHON MeccbayIpOBCKON CNeKTPOCKOMNWUM WUC-
cnefoBanMchb XMMWUYecKMe NOCNEACTBUA SIAEPHbIX NpeBpalieHWii B Co-Hedta n B psage
NPOU3BOAHLIX (heppoueHa C TPUMeTUNEeHOBbLIMM MocTukamu /puc. 0/. B ““Co-Hedta
npy MNOMOWM 3MWUCCUOHHOW Meccbay3apoOBCKOW TEXHUKW MOXHO 6bino HabnwpgaTb pacnag
MONEeKyn xenata, Kak nocnegctsue Auger-uoHusauuw, cnefykuieil 3a pacnagom
57C0 NyTeM 3NMeKTPOHHOW KOHBepcuu. Mbl HAWAW, 4YTO pajMmaLuUOHHAs YyCTOWYMBOCTH
npuBeAeHHbIX MNPOM3BOAHbLIX (heppoueHa YBeNMuymMBaeTCcs C POCTOM Yucna TPUMETUNEHO-
BbIX MOCTWKOB, W MOSBAAETCSH HOBbIi TUN MONEKY/nbl Xenesa B (eppoueHe, Bcnepj 3a
AfepHoO peakuwuein (n,y). OTHOCUTENbHO MONEKYNAPHOW CTPYKTYypbl MNPOM3BOAHbIX
theppoleHa MOXHO cKa3aTb, 4YTO MNAAHAPHOCTb LMWKIOMNEHTAAMEHUNbHbLIX KOMewy Wu,
cnefoBaTeNbHO, cuna CBA3KM KO/blLa C MeTannoMm, 3aBUCUT OT 4YUCNA U MONOXKEHUS
TPUMETUNEHOBbLIX MOCTUKOB. OTW paboTbl OGblAM NPOBeAeHbl B paMkax NpoOrpaMmbl
COBMECTHbIX McCnefoBaHW ¢ BPYyKX3BeHCKOW HauuoHanbHoW na6opatopuein (CLUA).
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PAOVALUVIOHHAA W SNEKTPOHHAA XVIMAA
C. Baw, 3. 3apgop, /. HwuHow, M. Popgep, P. LWunnep

Llenbio Hawmx mMccnefoBaHWUin ABNAETCA HaxX0XAeHMe 3aBUCUMOCTeEN Mexnay
MaKpoCKONMYeCKnmMu cBOWCTBAMM 1 CTPYKTYPHbIMNK 0COBEHHOCTAMU uCCNefyemMblX Ma-
TepnanoB W XMMUYECKUMMW nNpeBpaleHUaMn, MPOUCXOAAWMNMN B HUX. ITO NMPUBENO Hac
K W3Yy4YeHMI0O B3aMMOCBA3EN, CYLWeECTBYOLWNX MEXAY XWUMUUYECKUM MNOBELEeHUEM ANEeKTPO-

#

Fx

ouAn, fy6na, CCCP
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HOB W 3MEKTPOHHLIMU COCTOAHMAMU XWUAKOCTeN. B pamkax 3TOro Kpyra 3ajay B HpoLW
AOM roAy HamW *Mna Hadata pa6oTa N0 M3Y4yeHU PAfMALMUOHHOTO MNOBEAEHUA XKUA-
KOKPUCTaNIMyecKux MaTepuanos.

B TeueHMe nNpoWeAWINX NET Mbl M3YUYUNU MNOABMXKHOCTb M3BLITOUHLIX 3MEKTPO-
HOB B HAaCbIWEHHbIX YrN1eBOAOPOAAaX W HalW, 4YTO KakK MOABMXHOCTU, Tak U paguayu-
OHHbIA BbIXOJ 3MEKTPOHOB HaxXxofATCH B MaTeMaTMUYeCKW Nerko OMNUCbIBAaeMOW 3aBUCH-
MOCTM C 3Heprueid VQ 30Hbl NPOBOAMMOCTW >XWAKOCTeH. Ham yganocb KONUYECTBEH-
HO MNpaBU/NbHO UHTepNpeTWpPOBaTb 3TU SABAEHUs, Npejnonaras, 4YTO B KaXAOW XuAKoe
TW 3NeKTPOHbl MOTYT HaxO0AWTbCA B ABYX pPas3/MUHbIX TUMax COCTOSHMSA; B KBa3WCBO-
604HOM WM NOKAAM30BAHHOMY MeXAy ABYMS COCTOSHUSMMU YyCTaHaB/NMBAETCHA AWHAMMU-
Ueckoe paBHOBecCWe, KOTOpOe MNOAAEPXUBAETCA IHEPreTUUYECKUMU (HAYKTyauuamm,
BO3HMKAOWMMW B XWULKOCTU, COCTOSHUE KOTOPbIX OmMpegensetcs nonoxeHuem VQ.

[anbHeilllee 3sKcnepumMeHTanbHOe NOATBEPXAEHWE 3TOW MOAENN NPOBOAU-
NoCb C WCMNONb30BaHWEM f1a3epHON TeXHUKU. B MayyaebblX XMLKOCTAX paccTBOPANCA
p'p-TeTpa-mMeTun-napa-gpeHnneH-guamun  (TMMN®O) n pacTBOp OCBel,anca B TeyeHue
Shcek a30THbIM n1a3epoM C 3Heprueil B HECKONbKO MAXOynb. [log BAUSHMEM na3epHO-
ro ocseweHns MITI®O noHnsnpyetca. MMOABUXKHOCTbL 06pasyloWUXCa 31eKTPOHOB K3Me-
psnacb BpemMeHeM nponeTa, a BbIXOA M3MEpPANCA MeTOLOM TaK Ha3blBaeMoro “ouuwato-
wero nona".

Mpu nomowm MoOfenu 3NeKTPOHOB B [BYX COCTOAHUAX YAanocCb TeopeTu-
YeCKW MWHTepnpeTMpoBaTb CKOPOCTM peakuwuil, npoTekawWmMx MexXAy W36bITOUHLIMK
3N1eKTPOHaMWN, HaxoAAWMMWUCA B yrnesojopofax, W akuentopamu 31eKTPOHOB. JIKcne
PUMEHTbl PasNUYHbIX MCCNeAOBaTeNbCKWX TFPYNn MoKa3biBaldT, 4YTO WMeeTCs CAO0XHas
CBA3b Mexay KoHcTaHTamu /K/ ans 6onbluMx cCKOpocTell W MOABUXHOCTbIO 31eKTpO-
HoB /\\/, npuyem (yHKUMA K /p/ BO MHOrMX cny4yasax NpPUHWMaET nNpefenbHble 3Ha-
yeHus. lpepgnaraemoe Hamu 06bACHeHMe 6Ga3npyeTcs Ha ABYX MNPeANONOXEHUAXY C
Of\HOW CTOpOHbI, nMpejnonaraeM, 4YTO peakTUBHOCTb 37eKTPOHa 3aBUCUT OT TOrO,
HaxoAWTCA NN OH B NOKaNM30BaHHOM MMM cBOGOAHOM cocTosHuW. Ecnm uccnepyemas
peakunms TpeGyeT 3Hepruyu akTWBaLUW, TO TONbKO TaKue 37eKTPOHbl MOFYT MPUHM-
MaTb y4yacTue B peakLWu, KOTOpble HAXxOAATCA B J0KAAM30BAHHOM COCTOAHUM. [pu
noMowmM 3TUX ABYX MPefMON0XeHUA y[anocb KONUYECTBEHHO OMWCaTbh CKOPOCTU Hec-
KONbKUX 3NEeKTPOHHbIX peakunii Kak PYHKUWO MX NOABMXHOCTENA ANA PasNNUHbIX YT-
nesogopopoB /pur. H/.



HoHCcTaHTa CKOPOCTM paaHuuMu N 0 » B

igy [cM"B 'ceHn ']

Puc. 9

B yrnesogopogax, HaH (GYHHUUS NOABUXHOCTH

aNeKTpoHa

Y HeKOTOpbIX MaTepuanoB, MNOKa3blBALWMUX XULKOKPUCTanNnyeckme cBOMNCTBA,
HaM yfanocb O06GHapy>XWUTb HEOXMWaHHOe pajuaynoHHOoe noBefeHue. Ha puc. 10 n 11
BMAHO, 4YTO B CNyyae HEKOTOPbIX MaTepuanoB BbIX0J BbICOKOKMMNAWMX NPOAKYTOB, 06-
pagylwmnxca nog AeiicTBuem 06Ay4vYeHUs ramma-usnyyvyeHms 60Co, COOTBETCTBYET
0XWAaeMOMY, TaK KakK B CMEKTMYECKOM COCTOAHWM pajnmauuoHHbIN BbIX0A 6NM30K K
TBEPLOWA, a B HeEMaTWYECKOM - K M30TPONHO-XWAKON dase. OfHako, BbIX0OS n B
0AHOM M3 cnyvyaes CHM B CMeKTMYECKOM COCTOAHMM MNOKa3blBaeT nNpefjenbHOe 3Hauye-
Hue. O6bLACHEHME 3TOr0 ABAEHWA MOKa HaMW He HalfeHo.

MYBIMKALAN

1.

NYIKOS, L., SCHILLER, R.: Electron mobility and conduction state energy
in hydrocarbon mixtures. Chem. Phys. Letters, 34" 128 (1975)

SCHILLER, R., VASS, SZ.: Radiation chemical yield and mobility of
electrons in liquid hydrocarbons. Int. J. Rad. Phys. Chem., T, 193 (1975)
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PafunayunoHHbIe BbIXOAbI

an:, IC

06NYYEeHHOT0 LWeHUNOBOro 3adupa 6GUC/p~N-TeNTUNOHCUGEHIONHOI
HU CNOTbI/

0.1



Puc. 11
PagnaunoHHble BbIXoAbl 06/YYeHHONU p--TBHCAAEUWN N-0HCU BEH30M HOW HUCNOTbI
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MCCNEALOBATENBCKUN
MHCTUTYT
ATOMHOW 3HEPIUMN






MccneposaHna B o6nacTu aTOMHOW 3Hepruu B Hallem
WHCTUTYTe Havanucb B 1950-x rogax. B o6nactm peaHTOpHOW ¢u-
3MHU Hay4Hble WUCCNef0BaHWA CBsi3aHbl C MOCTPOEHMEM KPUTUYECKUX
c60pOK M C 3IKCNEePUMeHTamu, MPOBOAVMBLIMU Ha 3TUX CcUcTeMax. ITu
nccnefjoBaHMss MNO3BOMUAM HaM OCBOWTb OCHOBHble 3KCMEpPUMeHTallb-
Hble MeTOAMKM MK cO03h4aTb PacCYeTHYK MOfeNb, CMOCO6HYH pewnTb
LIMPOKMIA Knacc npobnem. [o cux MOp Hamv MNOCTPOEHbl LWecTb KPUT-
cbopok. B HacTosillee BpeMsi B HalleM WMHCTUTYTe paboTaeT LwecTas
cbopHa ('OP-6) . B oTnunume OT npefbigywmx cucTem, KOTopble pa-
6oTannm Ha ropwYeM BbICOKOro 060roweHnsa M0_36%2 q?)n 3Ta
nocnegHAana pab6oTaeT Ha roptoyem A3C Tmna BBOP Hu3Koro o6oro-
weHnsa. WccnegoBaHma Ha HpuTcbopke 3P-6 BefyTca B paMkKax €coO-
TpyAHMYecTBa 7-MU COLMAIMCTUYECKUX CTPaH, PYKOBOAMMOIO Mex-
fyHapofHbiM HayuHbim CoBeTOM.

OfLHOBPEMEHHO C YMOMSIHYTbIMU 3KCMepUMeHTanbHbIMU paboTa
MA Hayanucb W TeopeTUUYecKUe MUCCNeAOBaHUA. VB HUX, B MNepBylo
ouepedb, cnefyeT OTMeTUTb pa6oTbl JleHapga [Mana ¢ cOTpyfHMHaMMU,
KOTOpble M3yuyanun HeNTPOHHble (AYKTyauuu B peakTopax Hyfnesoi Mowy
HOCTMW. W HayuHbIX pa6oT HaWMX COTPYAHUKOB, OMNY6NNKOBAHHBLIX [0
CUX TMOp, ualle BCEro CCbINATCA Ha 3TW TPyAbl. Haum cerogHswHue
pa6oTbl B 06/1aCTU LIYMOB 3HEPreTUYECKUX PeakTOPOB SBAATCA MNpPO-
LO/DKEHMEM 3TUX HauaTbliX B TO BPeMs WUCCAef0BaHUA.

VccnepgosaHma no TepmMorujpaB/inKe Havaliucb TOXe B
KOHLEe MATUAeCATbIX roAo0B. [lepBble 3KCMNEPUMEHTbI 6bUM  NOCBSLLEHbI
npo6nemam opraHu4yeckux TennoHocuTenei. B 1965 roay Hauvanocb
coTpygHuuyectso ¢ VAS um. KypuyaToBa N0 WCCAE[OBaHWIO HOBOTO
OpraHnyeckoro TennoHOCUTENA B PeaKTOPHON neTne, wMelOLye TaHue
)Xe rnapameTpbl, KakK W 3HepreTuyeckue peakTtopbl. C 1969 ropga wuc-
cnefjoBaHua B o6nactu Tepmoruapasnnkum [Kak u B obnactm peak-
TOPHO U3MKK,) ObIM COCPefOTOYEHbl Ha npob6iemMax peakKTOpoB Moj

faBneHvem Tuna BBOP. C Tex nop Halwein rnaBHoOlM 3afgadveid 6bu1o
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NpoeKTMpPOBaHWe U MOCTPOeHUE BOAAHON neTnAn nog AaBneHuem (NVH),
MapannensHo ¢ 3TUM MPUCTYNUAKM K paspaboTKe CUCTEMbl PacyeTHbIX
nporpaMMm Mo TepMOruapaB/iuKe.

Llenbto paboTbl OTfena no ynpaB/ieHWO peakTopoM Tuna
BBPC-M ¢ nomouwpto 3BM ABnseTcAa co3gaHMe B Hayase MacCUBHOM,
a MOTOM aHTUBHOW CUCTeMbl ynpaBneHus, nonb3ywoweik 3BM. 3Ta pa-
60Ta Hayanacb C TeOpeTWYECKUX WUCCNeAO0BaHWN, pe3ynbTaTbl KO-
TOpbIX ObMM  [ONOXKEHbI Ha MeXAYHapo4HbIX CUMMO3MymMax W BMNOCAeACTBUM
cnocob6cTBOBaNN 3aK/OYEHNIO KOHTpakTa ¢ MAIAT3 Ha npoBejeHue uc-
cnefoBaHuii. Haum paboTbl yXe [OCTUIAM CTafuu peanusauuu f[eicTBylo-
Weli cucTemsbl.

CnaBHO 3agadveir OTgena no aBToMaTm3auuuM MW3MEpPeHWiA
ABNAETCHA pa3BUTUE WN3MEPUTeNbHbIX MNPUGOPOB W MPOBefeHWEe UCCNEAO0-
BaHWIA N0 W3MePUTEeNbHOU TeXHUKe. Yxe AaBHO 6bl10 coO3jaHO oTfje-
NIOM CceMelicTBO AAepHbIX NPM6GOPOB AN WCNONb30BAHWA B peaHTOPHO-
husnyecknx unsMepeHunax. HekoTopble 6/0KM 3TOro cemelicTBa 6bun
MCNONb30BaHbl B CUCTeMe YyMpaB/eHWS HECOHNbHUX HPUTCHOPOK. B
HacTosllee BPEMA BejeTCA MNPOEKTMPOBAHME TaHOro ceMelicTBa afep-
HblX MPM60OPOB, KOTOpPble MOryT 6bITb MCNONb30BaHbl M Ha A3C. CTtouT
YyNOMSAHYTb O CO3faHHbIX B OTAene CTOXaCTUYECKUX W3MepUTENbHbIX
npunbopax u 6nokax HAMAH B pamkax oTgena pabotaeT rpynna, Ko-
Topas pas3paboTana npubopbl, HafexHO paboTawowme Ha CNYyTHUKaX.

OTgen pagvaunoHHOW 6e3onacHocTWM 6bil cO3[aH NIeTOM
1960 ropga. [lepes coTpygHuMKamu oTfena Obina nocTaBneHa 3ajava
opraHusoBaTb Cnyx6y pajgunaunMoHHOW 6e30MNacHOCTM B OOLWEWHCTUTYT-
CHOM MacwTabe, paspabaTbiBaTb M MNOCTOSSHHO COBEpPLUEHCTBOBATb Me-
TOAbl KOHTPONA pajnalnoHHOlM 6e30MacHOCTM Ha YpPOBHE, COOTBETCBYIO-
LEeM COBPEMEHHbLIM [OCTUMXKEHWAM HayKMW.

CucteMa nNepcow &nbHOTO kowt PONA nNpu paboTe B yC/NOBUAX
pagu auMm OoCHOBaHa Ha TM1eHOoY HOWi 031 MeTpun . B nmoenegHee Bpemsi
Hayanum npuv MeHsTb Tep MO/ OMAHecL, e HTHbE [0 3MMET pbl. Ha pabo umx
MeCT aX, OMacHbIX C TOYKM 3peHW s MHHOpnopauuu, ObUM Mo cT aBneHbl
a’po30/b Hble U3MEPUTE NIbHble yCT aHOBKM . B Hec KO/IbKUX MecTax Ans
6bicTporo onpegenEsius MOLWHOCT U [j03bl MCMO /b3 YIOTCA WMOHY 34l UOHHbIE
Kamepbl .

PagnoakTVBHOCTb OKpyXatoleii cpefbl M3MepsieTCA B LUECTU
KOHTPO/IbHbIX MYHKTax BHYTPW WHCTUTYTa M B 4YeTblpex - BHe Tep-
pUTOPUN MHCTUTYTA.
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H nocnegHune 10 ner ¢ pas3BuTUMeM oOTAena Bce 6onblue
3HayeHue npuobpeTaldT W Hay4yHble UCCNeA0BaHUSA.

B 1964 rogy Obln CKOHCTPYMPOBAaH CYETYUK W3IMEPEHUA W3-
nyyeHMn 4yenoBeka. B 1969 rogy O6bina BBejeHa o6pa6oTka Ha 39BM
CNeKTPOB, MOMyYeHHbIX B X04e W3MepeHUs 4YenoBeka.

Pe3ynbTaTbl MccnefoBaHW BHYTpPeHHel [03bl Y COTPYAHWKOB
paboTalWwmMx € MUWeHbld Zr-T, nNokKasanu, 4YTO A03a BbI3BaHa He Bblje-
NAWMMCA M3 MULLEHW ras3om, a vyactuuyamm Zr~T.

B coBMeCTHO MNpoBeAeHHbIX C APYrMMM WHCTUTYTaMu 3KcMne-
PUMEHTax Ha XMUBOTHbIX WU3y4danca MexXaHU3IM B3anmMogelicTBus pas3nny-
HbIX TBepAbIX YacTuL, C TKaHbl ferkux. C Uesbio BbIACHEHUSA MPUYKNH
3ab6o0neBaHUsA CUMKO30M, W3y4yanocb BbIBeJeHWE W3 OpraHuM3ama KpbiC
BBeleHHbIX Me4YeHbIX npenapaTtoB HBapua.

[ONs NOBbIWEHUSA TOYHOCTM 06Pa6OTKM AaHHbLIX MONYUYEHHbIX
C MOMOLWIbI0 HEWTPOHHLIX A03MMETPOB, MPOBOAMINCL WU3MEPEHWUA M pac-
yeTbl ANA ONpeAeneHUss HeMTPOHHbIX CMNEKTPOB. BbICTpoMy Bbl6Opy W
NerKoMy CpaBHEHWID CMeKTPOB CcodelicTByeT cucTemMa 06pa6oTKM CMeKT
poB Ha 9BM u 6MBAMOTEKA [AHHBIX HA MarHUTHbIX JeHTax.

CocTaBsieHa nporpamma pac4yeToB pacnpejeneHus [o3bl OT
ramMmma-u3fnyyeHus. Pe3ynbTaTbl, MONYyYeHHble A4 (*)aHTOMa 4yenoBeka,
NPUMEHANNCL N ANA peleHna MeguuUHCKUX npo6neM.
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MCCNELOBAHMSA MO ATOMHOW 3HEPI MU

PE3Y/IbTATbI

PUNNKA PEAKTOPOB
&. AgopsH, /1. Boa, 4. BanHo, M. BeptBw, W. BwuposBcHu, HA, lapgo, 3, AumBLun,
A. HoHpop, 4. WVowaw, H. HpuHwx, W. JlyHe, . TMop, @®. Cabo, 3. Cartmapu, J1. Typw,
A. Puep
Kak M B npownbie rofbl, LeHTpanbHOe MeCTO B WCCAEAOBaHWAX MO (uU3nke

peakTOpoB 3aHWManuM uccnegosaHWs Ha cbopke ZR-6.

B TeueHMe ropfa M3yuyeHnWe peakTOPHbIX KOHGWUrypayuuil, BO3MYLLEHHbIX NOTNO-
TUTENSMW W MMUTATOpamMu KacceT, NpoBoguMnocb B ABe cTaguu. B nepsoit crtaguu
NOrnNOTUTENN ObIIM PACNONOXEHbl B PErynspHoOi WeCcTUYronbHoW MakpopeweTke. B npo-
Lecce W3MepeHWil BapbMpoOBanuUChb War MakpopeweTKW W Tun nornotmtens. Kpome on-
pefeneHns KPUTUYECKOW Macchl M* W3MEpPANU MUKPO- U MakKpopacnpepeneHWs M CNeKT-
panbHble XapakKTepUCTUKW. [IpuMeHseMble MeTOfbl M3MepeHUs, NO CylWecTBYy, cOBRajganu
C yXe paHee pa3pab6oTaHHbIMW MeTofamu. B kayecTBe HOBOro MeTofa MOXHO ynoms-
HYTb W3MepeHWe MNPOCTPAHCTBEHHOrO pacnpejeneHnMs MNOToKa OGbICTPbIX HEWTPOHOB ¢
NOMOLWbI0 TPEKOBbLIX AETEKTOPOB. [MoACYMTAaHHbIE CMeAbl NPOUCXOAWNM OT NPOJYKTOB

peakuuu /n,a/ B kucnopope /npucyTcTBytowem B feTekTope/.

3HauYuTeNbHble ycnexu O6bIAM JOCTUTHYTH B 06paGoTKe AaHHbIX U3MEpPEeHWi.
CTana CTaHAapTHO ucnonb3oBaTbcsA nporpamma RFIT, paspa6oTaHa nporpamma RZSI,
C NOMOLWbIDO KOTOPOW OCYLW eCTBNAETCA XPaHeHWEe Ha MarHUTHOW NeHTe MNePBUYHbLIX [faH-
HbIX M3MepeHUi.

Bbina pacwupeHa paspaboTaHHas paHee cucTemMa NpPorpamm Ans U3MepPUTENb-
Holl cucTem* TPA-KAMAK, pa6oTalouweil B pexume "oH-naiiH". CucTema nporpamm Haps-
4y ¢ pabGoToii B pexuMe BPEeMEHHOro aHanuMsatTopa NPUMeHseTCs B HacToswee Bpems
4N aBTOMaTM3auun paja APYrux peakTOPHOAMHAMMUUYECKUX M3MepeHWid. C nomolblo
3TOMW MNporpamMMm™ OCyWecTBASANCbH W3MepeHUs, CBsA3aHHbIE C OKOHYAHWEM WU3yyeHuUs
UMOYNbCHBIX METOAOB M3MepeHUidh pPeakTUBHOCTW, a TakXe M3MepeHWs LWYMOB, CBA3AH-
HbIX C MOfABAEHUEM KUMeHUs TennoHocuTens. B cooTBeTCcTBMM C pa3paboTaHHOW paHee

nporpammoii uccnepoBaHuMin Ha ZR-6, 6biAM 3aBeplleHbl M3MepeHWsS OCHOBHbIX MapaMeTpoB



peweTkn c warom 12,7 mm u c aboroweHuem 1,6 % W3mepeHWs npoBoauAUCb Npu
KOHUeHTpaumax 6opHoW kucnoTtel: Owun 1,8 r/n.

B o6nacT peakTOpPHbIX pacyeToB npojonxanacb paboTa, cBf3aHHas ¢
co3faHneMm 6M6NMOTEK COBPEMEHHbIX TPYMNMNOBbIX KOHCTAHT. B TeyeHue 3TOro ropa
ocyuiecTBAeH nNepBblii BapuMaHT HOBOW 6uM6NMOTeKWU. TPUCTYNUAM Takxe K ee aHanusy.
PaspaboTaHbl fgBe CUCTeMbl MNporpamm NS WHTepnpeTauuM M3MepeHWi, NPOBOLUMBIX
B BO3MYLLEHHbIX KOHGurypaumnax: THERMOS-SOPHIE u RAM-SOPHIE, koTopble cpaBHMBa-
NUcb € cUcTeMaMy nporpamm nNOJOGHOr0 Has3HaYeHMs, WMEKLWUMUCS B PacnoNoXeHUn
COTPYAHMYAKOLWMNX C HamMW CTpaH, W C W3MEPEHHbIMW HaMU JaHHbIMW. B pesynbTate
3TOr0 CpPaBHEHWS BbLIACHWNOCb, B KAaKOM HampaBMieHUW HYXHO WX YCOBEPLIEHCTBOBAThb,
4TOo6bl [OCTUYbL YPOBHA CUCTEM MporpamMm, npefHa3HaYeHHbIX ANA HEBO3MYLLEHHbIX
KOH(uUrypaumin. 3akoHyeHa paboTa no co3gaHuWto 6GMBNMOTEKU ANA MCNONb30OBaHHbIX
npy U3MepeHUAX [LeTEeKTOPHbIX MaTepuanoB W aKTUBALWOHHbLIX TPYMMNOBbIX KOHCTAHT,
a Takxe paszpaboTaHa nporpamma RSZ3, koTopas AaeT BO3MOXHOCTb NPUHLMNMWANb-
HO KOPPEKTHOW WHTepnpeTauunm M3MepeHWN CNeKTpanbHbIX WHLEKCOB.

Mpoponxanocb paclwuMpeHne cuUCTeMbl nporpamMm nNo 6GMONOTrMYeCcKON 3awwuTe.
ApganTupoBann nporpammy SABINE-3, ucnonb3ywuwyi MeTon BbiBepgeHus-guddysuun, a
TakXXe TpexMmepHyt nporpammy FASTER, wucnonb3ywoouwyto Metos MoHTe-Kapno. BocnonHu-
NU Hawy 6MBNNOTEKM [aHHbIX, HEOOXOAWKMe ANA YXe WMEBLIWXCHA W HOBbIX Nporpamm,
0flHaKO aHanuW3 CcO3J4aHHOW HOBON CUCTEMbl elle He 3aKOHYEeH.

MYB/KALWA

1.

VALKO, J., POR, G.: Subcriticality measurements in a heavily reflected
reactor. Atomkernenergie, 2jj, 31 (1975)

KOSALY, G., VALKO, J.: Remarks on the use of well-known reactivity measur-
ing techniques by the probability distributions for reactor calculations.
Annals of Nuclear Energy, 2,477 °(1975)

UX, I.: Selecting from the probability distributions for reactor calcula-
tions. KFKI Report 75-62 (1975)
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TEPMOIMVAPAB/IMYECKUA OTAEN
. BHcega, W BwurHww, A. AdewBw, J1.M. Kosau, JI. Mapotu, WN. MwuxalinuH,
N. MBpHeuHwn, J1. Cabagow, A. Tapam, W Tot, A, xBn, A. 3renu

Mocne nycka cteHpga NVH, B gekabpe 1974 r. B TeyeHuWe nNepBOro nony-
rognsa OblM 3aKOHYeHbl Ha HeMm Mpo6Hble M3MepeHUs Ha OTAefbHbIX 670KaX M Heo6-
XOAUMeEe KanumbpoBOYHble M3MepeHUs. [lepBbIM M3MEpPEHWEM, WMEIOWNUM Hay4YHYl LUenb,
6blN0 M3yYeHMe KPUTUYECKOro TenjaoBOro notoka B Tpybe C [JaHHbIMW peaKTopa
BB3P-1000. 3Ty paboTy bbl NpoBenM B pamMKax [AOroBopa, 3akNl4YeHHOro ¢ MVMI.
JKcnepuMMeHTaNbHble pe3ynbTaTbl 6biIM CpaBHEHbl C pacyeTHbIMW pe3ynbTaTamMu, OCHO-
BaHHbIMW Ha COOTHOWeHN X bekkepa u [eckoBa, nNpuyeMm 6bIIO NONYYEHO OT/UYHOE
cornacue.

Ons npoBefeHWs fanbHellWWUX W3MepeHUN B TeyeHue rofga 6bIO U3FOTOB-
neHo Tpu paboumx yuyacTka! pfgBa nyuyka M3 7 CTPeXHeild ANAa M3MepeHUN KpuTuyec-
KOro TennoBoro noToka /oauH c reomeTpueit BBOP-440, gpyroin - BB3IP-1000/, a
TakXe OAWH ABYXKaHaNbHbli y4yacTOK ANA M3y4yeHWs ABYX(PaA3HOro nepemelInBaHuA.
Momumo 3TOro, B CTagMM NPOeKTUPOBAHUA HaxofaTcs ewe fBa pabouymx yuacTka!
OAMH N3 HUX - C NephopupOBaHHOW KacceTol - npegHasHavyeH ANA M3Y4YeHUA YyCno-
BWIA Kpusnuca B nyuyke BBOP-1000, apyroil - [Nf M3yyeHUs aBapwuii, CBA3AHHbLIX C
pa3pbiBOM TpybonpoBofa.

Puc. 1
CpaBHeHMe pacyeTHbIX [aHHbIX C 3HCMBPUMBHTA/bHbIMU
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3HauynTeNnbHble ycnexu AOCTUTHYTbl TakXe B TeopeTuyeckoin paboTe.
Paspab6oTaH HOBbIi MeToA ANs pacyeTa aKCWanbHOro pacnpejeneHus napocofepxa-
HWS, BaXHOW 4epToll KOTOpPOro ABASETCHA TO, 4YTO OH He MCNONb3yeT HeOMpefeneH-
HbIX 3MMUPUYECKUX MOCTOAHHbIX. PacyeTbl 6blAM CpaBHEHbl C 3KCMEPUMEHTaNbHbIMU
LAHHbIMW pa3NMW4YHbIX aBTOPOB, W 6bIN0O MONYYEHO O4YeHb Xxopowee cornacue /puc. 1/.
OpfHoli n3 npo6nem ABYyXtha3HOro TeYeHWs SABNAeTCA onNpefeneHWe rUAPaBAMYECKOTO
CONpPOTUBNEHNA NPOTOYHOW NapoBOAAHOW cmecu. BBuMAY HeAOCTAaTKOB MEeTOAOB, WUCMONb-
3yemMblX B MeXAYHapoAHOW npakTuke, Mbl pa3paboTanu HOBYl MOAenb, paboTalolwyto
6onee HafeXHO, 4YeM ee MpejlecTBeHHUUb 0CO6EHHO B AMana3oHe napamMeTpoB peak-
TOpOB NOA AaBneHuem. PacyeTbl OblAM cpaBHeHbl C AaHHbIMW U3MepeHWA Bekkepa wu

TapacoBoil, 4TO WANCTpUpyeTCcs Ha puc. 2.

M3 pa6oT no pa3pa6oTke nporpaMmm Ha OBM cnepgyeT ynoMsHyTb O NpPOBO-
oMMON Hamu paboTe, CBS3aHHOW C co34aHWeM OAHOMEPHOW COEfWHEHHOW HeWTPOH-
-TepMorugpaBnmyeckoil nporpammbl. Hawei uenbto 6bI10 onpejeneHne TaKWX COOTHO-
WeHWA [NS Nons ABYXTPYNNOBbIX KOHCTAHT, pacYMTaHHbIX C MOMOWbLIO CUCTEMbl pPeakTop-
HO(M3NYECKUX NporpamMMm, KOTOpble COOTBETCTBYHLW MM 06pa3omM yuyuTbiBanu Obl TENNOBOE
BO3/eilicTBME, a Takxe cphenann 6bl BOIMOXHOW 3PpGheKTUBHY paboTy cOefWHEHHOW npor-
pamMMbl. C 3TOW Uenbi Ans Bbl6opa ONTUMaNbHbIX COOTHOWEHWI 6blAM NpPOBEefEHbl MHOTO-

CTOpPOHHMEe uUccnefgoBaHuA.

B npownom rogy 6bina HauaTa pa3pa6oTka MpPoOrpaMMbl AN WU3y4YeHUs Tep-
MOTWApaBAMYECKMX MNpPOLEcCOB, MNpoTeKalWWx B 30He nocne paspbiBa Tpy6onposopga
nepBoro KOoHTypa. K HacToslwemy BpeMeHU OCyllecTBNeHa MHOTOCTOPOHHAA MNpoBepka
BbIGPAHHOTO YMCJEHHOTO MeToja, MNPUYEeM MpPpefBapUTeNbHbIe pacyeTbl MPOGHbLIX 3agaHUil
fann yAaoBNeTBOPUTENbHbIW pe3ynbTaT. OAHaKo, yuyeT NpuM pacyeTax MNoBeAeHUs 060T-
peBaeMblX CTpeXHel, a Takxe 607ee KOpPPeKTHOe onucaHue ABYX(A3HOro TeyeHUs,
TpebyeT fanbHeWWMX McCnefoBaHUM.

MYB/KALWA

1. SCHARF, J.*, VIGASSY, J.: Contributions to the safety analysis of pebble-
bed HTRS. ANS Transactions, 20, 473 (1975)

2. MAROTI, L.: A model for two-phase friction pressure drop calculations.
KFKI Report 75-31 (1975)

3. MAROTI, L.: Axial distribution of void fraction in subcooled boiling.
KFKI Report 75-52 (1975)

Kernforschungsaalege, Jiulich, &P
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YMPAB/IEHVE PEAKTOPAMM C MOMOLLLHO 3BM
J1. Bioprep, 3. Ber, A TawwaHn, 3. 3ab6op, H. Hekn, n. Metep, A, CeHTranm,
M, daparo*, [A. LWaHgop, H.LU AHowwn*

WccnepoBaHnsa, CBA3aHHble C ynpaBieHWeM peakTopaMmu c nomouwbl 3BM,
BEAYTCA NO ABYM T[NaBHbIM HanpaBneHWAM: NOATOTOBKA CO3A4aHMA cucTemMa ynpasne-
HMA Cc nomowpto 3OBM ans mccneposaTenbckoro peaktopa BBP-CM u uccneposaHus
nepapxmyeckmx CUCTeM ynpaBneHUs peakTopamu.

Bnarogapa nopgepxke [ocyfapCTBEHHOro KOMWTeTa MO TeEXHWYECKOMY
pasBuTMiO M FoCcyaapCTBEHHOro KOMMTeTa NO aTOMHOW 3Heprum BHP nosBunacb BO3-
MOXHOCTb CO3J4aHWA CUCTEMbl YNpaB/ieHWA WcCCnefoBaTeNlbCKOro peaktopa BBP-CM c
NOMOLLbI0 BbIYMCAUTENbHOW MawuHbl R-10 /3aBofj BblUMCAUTENbHONW TexHukn VIDEOTON,
bypganewT/, B TeyeHue npownoro roga 6blN0 OCYUWeCTBAEHO YCTaHOBNEeHUe KOH(Urypa
LUMN BbIYUCAUTENbHON MalWHbl /LeHTpanbHbili 6N0K C onepaTMBHOW nNamATbio 64 K6aWT,
C AONONHWTENbHOW [MCKOBON namAaTblo 800 k6alT, 2 perucTupyrolume nuLlyLime MallWH-
KW, 2 andaBUTHO-UUGPOBLIX onepaTopHbix 3JIT, 1-1 KOHCONbHAA MUWYyLlas MalWHKa W
AUMY, neputepuitHas cuctema real-time, 96 aHanoroBbix, 128 uugpoBbIX U 4 cun-
ThiBalOWMX BX0fja, 4 aHanoroBblX W 128 uMdppoBbIX BbIXOAOB W Hayanucb WCNbITAHWA,
CcBA3aHHble C nepefayvein cuctema. MN3roToBneH OnepatopHbIi NynbT ynpaBneHWs W
yCMewWwHo 3aBeplieHbl MCNbITAHUA M3MepuTenbHOW cuctema ANALCONT /3aBoj GAMMA,
bypanewT/, NOCTPOEHHOW nNapannenbHo C TEXHONOMMYECKUMU WU3MEPUTENbHbLIMW Lenamu
peakTopa.

Bce (yHKUMM cucTema ynpasiaeHus C nomowplo 3BM 6yayT OCYWECTBAEHbI B
ABa atama. Ha nepsom atane O3BM 6yger pa6oTaTb B pexume OTKPLITOW MeTAu u
o6pa6aTbiBaTb fJaHHble. Ha BTOpom 3Tane 6yAeT OCYWeCTBAEHO 3amMakaHwe NeTAn, U
B TO e Bpems 3agauynm IBM pacwupatcs (yHKUMed aBTOMATWYECKOro ynpasneHus. 3a
npoweawnin rof 3HaYWTeNbHbIEe Yycnexu G6blM AOCTUTHYTHI B pa3pa6oTKe Nporpamm
nepeoro atana no o6paboTKe [aHHbIX, PErNCTPUPOBAHUIO, aAHANM3Y COCTOSAHUSA K
MHAMKaLWUN,

MpopomkaeTca TeopeTuuyeckans paboTa M uMccnefoBaHWA, CBA3aHHble C Mofe
nupoBaHWeM peakTopa, NPOBOAMMTe B pamkax fJorosopa ¢ MexXAyHapoAHbIM areHCcTBOM
N0 aTOMHOW 3Heprum no nNAaHWPOBAHWIO YNPaBAAWMX CUCTEM C nomowpio OBM ¢ uepap
XUYecKnumum CTpyKTypamun. Ha 6ase uccnepoBatenbckoro peaktopa BBP-CM 6biin

ASC "Takw r. MaHw, BHP



paspaboTaHbl anropuTMbl W HavyaTa Cepus 3IKCMNEPUMEHTOB MO TrUOPUAHOMY MOJenun-
poBaHWIO, B mpouecce KOTOPOro B LUIMPOKOM acfnekTe McCAef0BanoCb KayecTBo yn-
paBneHunsa. 3aBeplweHa pa3paboTka 6N0K-OPMEHTUPOBAHHON LMGHPOBON MOAennpyloLLeit
nporpamMmm PROHYS gns ICT-1905, koTopasi AaeT BO3MOXHOCTb LM(POBOro MoAenupo-
BaHMA CUCTeM, 3ajaHHbIX B (opme aHanoroBOW/rMOGPUAHON BbLIYNCNAUTENbHON CXeMma.
Mporpamma nepej Ha4yanoM CUMYNAUMM fJaeT MPefNOXeHWe OTHOCUTENbHO MaKCUManbHO
ro wara BpemMeHW, WCMONb3yeMOro B MHTerpanbHOW npouejaype, NpM KOTOPOM MOAENU
poBaHMe oCTaeTCs ele YCTOWUYUBLIM.

3KCMEPUMEHTA/IbHOE WCCNEAOBAHVE LUMVOB 3HEPEMTUYECKNX PEAKTOPOB
A. MNannarn, T. Xaprutau, LW XopaHu

B npegbigywme rofbl Hawa pa6oTa Gblna cBf3aHa, B NepByl ouepedb, C
M3MEpPEeHUSAMU CKOPOCTW TennoHOCUTeneld aTOMHbIX 3/1eKTPOCTAaHLMWA, NPOBOAUMBIX C
noMoLiblo KOpPpensuMoOHHOro MeTofa, M 3Ta pa6oTa npogoskanacb W B 3TOM TOAY:

- yCMewHo OCYL,eCTBNEHO TeXHWKO-NMPUKAafHOe MCCNefOBaHWe Halero me-
Toda B auccouummpyrowem rasze (N2<D?). MoCKONbKYy paHee mj YxXe npo-
BOAWAN WN3MepeHUs B BOAe W B XWAKOM MeTanne, 3TUM CambiM Mbl [OKa-
3aiM NPUMEHWMOCTb W MpeuMyliecTBa Halero meTtofga Ana 60K cpefsl,
KOoTOpas MOXeT O6biTb UCMONb30BaHa Ha aTOMHbIX 3/1€KTPOCTAHLUAX.

Puc. 3
Lenesoii pacxogomep Ttuna U/Z-664



- PaspaboTaHHbIi Ha OCHOBEe Hallero onbiTa NPOCTOW UeneBoi npubop
NZ-664 /puc. 3/, c uenbl NPoOBepKM B YCNOBUAX ANUTENbHOW aKcnnaya-
Tauum 6bin ycTaHoBNeH B 3ane ynpasneHus "lepBoili B MuUpe aTOMHON
anekTpocTaHuun" (OBGHWHCK), rAe C ero NOMOLWbO M3MepseTcs CKOPOCTH
TeyeHus TennoHocuTensa ("43,2 m/cek) B BOAOOX/JaXpjaemoill netne c
eCTeCTBEHHON LMPKYyNALWeRd, NOMeWeHHOW B 30HY peakTopa.

- WccnepoBanum TemnepaTypHble wymbl BypganewTckoro peaktopa BBP-CM un
onTUManbHOe pas3MelleHMe Tepmonap, CAyXawux LNS WU3MepPeHWA CcKopocTwu
BHYTPMW 30Hbl. Pe3ynbTaTbl 3TWX W3MepeHuWii onucaHbl B AWNNOMHON pab6o-
Te O0[HOro M3 CcTyfeHToB bypanewTckoro YHuBepcuTterTa.

MOATOTOBUANCL K AETEKTMPOBAHMWI 3aMblKaHUA KaHafna OXNaXAeHus O6bICTPbIX
peakTopoB C XUAKOMETanan4yeCKMm TenJOHOCUTENEM Ha OCHOBEe BbIXOAHbIX Temnepa-
TYPHbIX LWYMOB. HauyaTbl uccnegoBaHus Ha CTeHAe C HaTpPWeBO-KaiMeBblM OXNaX[eHUEM.
B npouecce M3MepeHI/If/‘I BrnepBble 6bIn NpUMEHEeHbl TakKue cneuynmanbHble TepmMonapbl,

Y KOTOpPbIX B KadeCTBe OAHOro W3 3NeKTPOAOB CAYXUT cam Xupknin metann. C unx
NOMOLWbIO CMNEKTP LWYMOB yAanoCb AETEKTUPOBATb B 3HAYUTENbHO 6onee Wnpokom Auna-
nasoHe, 4YeM C MOMOLLbIO 06bIYHbIX Tepmonap.

MYB/IKALYA

1. PALLAGI, D., HORANYI, S., HARGITAI, T.: Power reactor noise measurements
in Hungary. Annals of Nuclear Energy, 2% 333 (1975)

TEOPETUYECKME WCCMELOBAHMA LLIYMOB SHEPITETUYECKMX PEAKTOPOB
A. Howai, /1. MawHo, W. Maxut

Ha ocHOBe 3KCMepWMEHTOB NOCNEAHUX NeT, HEeWTPOHHO-WYMOBOE MPOCTPaH-
CTBO KUNAWMUX BOAAHbIX 3HEPTeTUUYECKMX peakTOPOB pa3fensioT Ha rnoGasbHyl W Ha
NoKanbHYl coCTaBaslolWwmne. BaXHOCTb NOKAaNbHOr0 KOMMOHEHTA COCTOMT B TOM, 4TO0 C
€ro mMoMOLibl0 BO3MOXHO OMpefefeHWe CKOPOCTW pacnpocTpaHeHUs napa Koppensyuei
CWTHANOB BHYTPU3OHHbIX AETEKTOPOB.

B nocneaHue rodbl ANs ONWCAHWUSA HEWTPOHHbLIX WYMOB KUMAWMX PeakTOpPOB
Hamu 6bia NpeanoxeHa (eHOMeHONOrM4yeckas Teopus. B npowejwem rogy Mol MOAW-
LUMPOBANM Hawy Teoputio TakMM 06pasom, 4TOGbl OHA MOr/ja YYUTbiBaTb U aKCUaNbHYIO
3aBMCUMOCTb CKOPOCTU pacnpocTpaHeHus napa. ®eHOMEHONOrMYECKYI TEOpUio Mbl
MCMNONb30BaNM AN WHTepnpeTaynMum 3KCMEPUMEHTANbHO MONYYEHHBIX LWYMOBbIX CMEKT-
poB. Ha oCHOBe 3KCMepuMMeHTaNbHbIX Pe3ynbTaToB Hamum pa3paboTaH MeTOj onpefe-
NeHWs TaK HasblBaeMoW "ANUHbI YYBCTBUTENbHOCTW" NOKaNbHOro apdekTa.



B ofHO/ “3 TeopeTMueckMx cTaTeil faeTcs mMaTeMaTM4YeCKOe [OKa3aTeNnbCT-
BO CYL{ECTBOBAHMA NOKaNbHOTr0 KOMMOHEeHTa. [lpu pelweHWM HamMu WCNONb30Banach
aByxrpynnosas Aundpdy3noHHas Teopusd.

Mpogomkanock mccnepgoBaHue o6nacT NPUMEHWMOCTU, Tak Ha3blBaeMoro,
afnabatnyeckoro npuGnuxXeHWs. BbiACHUNOCL, 4TO B TEOPWUM LIYMOB BO BCeEX MNpak-
TUYyeckux cnydasx apgumabatmyeckoe npubnmxeHue Bcerpa AaeT AOCTATOUYHO TOUHbIE
pe3ynbTaThl.

NYBINKALIAN

1. KOSALY, Gy., MAROTI, L., MESKO, L.: A simple space dependent theory of
the neutron noise in a boiling water reactor. Annals of Nuclear Energy,
2, 315 (1975)

2. KOSALY, Gy.: Investigation of the local component of power-reactor noise
via diffusion theory. KFKI Report 75-27 (1975)

TEXHUWYECKOE PA3BUTUE

CTOXACTUYECKME W3MEPEHUA N MPUBOPHI
N. 3eHe, M. Mennuonuc, A. TlleTep

B TeyeHne ropga 6b10 M3rOTOBAEHO NATb 3K3emMnnfapoB 100-KaHaNbHbIX
uMppoBbiX CTOXaCTMUYECKMX aHanm3aTopoB MOAYNbHOro mcnonHeHus tmna NIA-200
0N U3MepeHUs caydvaliHblX CUrHanoB. 3TW npubopbl B WHCTUTYTe 6bIAM UCMONb30OBA-
Hbl B PEaKTOPHOMMU3NYECKNX MCCNE[0BaHUAX, Nla3epHbIX M3MepeHUAX, a BHe WHCTUTYyTa
- B MeAMLMHCKUX, 6MONOrMYyeckux, BWUOPALMOHHBLIX W T.A4. WUCCNeJOBaHUAX.

HoBbIM fOCTUXeHWEM SfBAAETCA NPOEKTUPOBAHME W W3TOTOBAEHWE [OMONHU-
TeNnbHbIX 6n10KOB npubopa: TpaHchopmatop NE-640 Tmna Pypbe-Yanwa /cm. puc. 4/
n moHutop NE-641 Tuna 3/IT. [lepBbli M3 6N0KOB pacCUYMTbIBaeT CNEKTP YAeNbHbIX
MouiHocTer gna 50, 100, 200 wam 400 3HauyeHWih 4vacToT, BTOPOW - CAYXWUT ANf
HenpepbIBHON BuUAeo3anucum uamepsemMoin ¢yHKuum pacnpepeneHma. Ob6a 6n10Ka U3ro-
TOBMEHbl B COOTBETCTBUM C MexaHukoih KAMAK] aHanusatop MOXeT MNPUMEHATHCA B
KayecTBe MNOAKIHOYAEMOro CMEHHOro M3MepuTenbHOro 6n0Ka.



Puc. 4

TpaHcthopmaTop dPypbe-Yonia: HOBbIA M3Me-
puTenbHbIA 610K CTOXaCTUYECKOro aHanu-
3aTtopa

MYB/IVKALYA

1. APATHY, 1., FERENCZ, Cs.*:
tector of the
(29 May-7 June 1975, Varna,
Panel

npaBMTeﬂbCTBeHHbIVI KOMUTET MO KOCMWUYECKMM unccnepoBaHuUAM,
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KOCMWYECKAA 3TEKTPOHUKA
. Anatu, W. Cupwman

3akOH4YeHbl paboTbl MO ycoBep-
WeHCTBOBAHMIO Npubopa HOBOW, CUCTEMBbI,
N3MEPSIOLWEro 3Hepru, pacnpegeneHme wu
3p03MOHHOE BO3AENCTBUE MUKPOMETEOPWU-
TOB, NpejHa3Ha4YeHHOro ANA ycTaHoOBNe-
HMA Ha 6OPTY WCKYCCTBEHHOrOo CNYTHMWKa,
N ero KOHTPONbHO-UCNbITATENbHOTO0 NYNb-

Ta. Havyanocb MX NMPOM3BOACTBO.

11 pekabpsa 1975 roga Ha 6op-
Ty cnyTHuka WHTepkocmoc-14 6bin BbiBefeH
Ha OKONO3eMHYL Op6WUTY OAMH W3 U3rO0TOB-
NEeHHbIX HamMu B MpPOWNOM rofy AeTeKTOpoB
MUKpOMeTeopuToB /puc. 5/.

Hauyanucb paboTbl MO CO3AaHMWIO
npu6opa, usmepswoLlWwero ynbTpaguonerosoe
nsnyyeHne ConHua. ITOT npuGop ycunuea-
eT W aHanu3npyeT Te Manble TOKW, KOTO-
pble MHAYUMPYIOT ynbTpaduonetoBoe u3nyue
Hue nocpeAcTBOM (hOTO3NEKTPUUECKOTO BO3
fefcTBMA B f[eTeKTopax WCKYCCTBEHHOTO

CNyTHUKaA.

Electronics of the combined micrometeorite de-
INTERCOSMOS-12 satellite. COSPAR XVIIIth Plenary Meeting,
Bulgaria), Open Meeting of Working Group 3,
3/C "Latest Significant Results on Observations of Cosmic Dust"

byganewrT, BHP
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Puc. 5

[leTeHTOP MUWHPOMETEeOPUTOB, YCTAHOBJIEHHbIA Ha 60pTy cnyT-
HUKa MHTepkocmoc-14



CHABXEHVE PEAKTOPA TPUBOPAMW

A. bapaHsawn, W. bepuwn, M. MennuoHuc, M. CuHTaun

B 1975 roay 6bino paspa6otaHo okono 30 6710KOB HOBOFO ceMelicTBa
fafiepHblx npu6opos. [pubopbl, cocTaBnsemMoe M3 3TUX 6NOKOB, B MNepByw ouyepepb,
MOTyT O6biTb MNPUMEHEHbl B CUCTeMe 3aluTbl U ynpaBieHUs aTOMHbIX peakToOpoB, a
TakXe B MHOFOKaHalbHbIX [JO3UMeTpUYECKUX cucTtemMax. OCHOBHbIMW eAuMHMLAMWU CUC-
TeMa» ABNAKOTCA KapTbl C MeyaTHOW nnaToil, pasmepom 100x100 mm (EBponeiickoro
thopmarta).

M3 pa3paboTaHHbIX A0 cUX NOp 6GNOKOB MOXHO COCTaBWUTb Cchejytloliue,
Han6onee BaxHble (YHKUMOHAaNbHble CHOPKU» CUCTEMY MNUTAHWUA HU3KOTO W BbICOKOTO
HanpsXXeHWsa, NWHERHbI U norapu@mMuyecknii ycunutenb ToKa, AuddepeHunanbHblii
yCUNUTenb, CUrHanNW3aTop MpeAeNbHOro 3HaYyeHUs, aBTOMAaTUYECKWIA perynatop MoLy-
HOCTW, KOHTPONb feTekTopa U Uenn u T.4.

K nestenbcHocCcTH, I'IpOBOﬂ,MMOVI B 3TOW 06nacTuM, OTHOCATCHA TaKXe pe-
MOHTHbIE W© npochmnakrmqecme paﬁOTbI, CBA3aHHble C peaKTOpHO(i)VI3MLIE‘CKVIMVI mnccnepo-
BaHMAMUN, a TakKXe HeKOoTopble pa3p360TKI/I ApUKNagHoOro 3Ha4vYeHunAd.

WCCNEJOBATE/IbCKWY PEAKTOP TWIMA BBP-CM
N. Topa, A. Myunan, LW Bbanor, /1. BapHoHu, M. ToT, JI. ®PpaHHN

B atom ropgy peaktop Tuna BBP-CM pa6otan 3294 yaca ¥ 3a 3TO Bpems
obecneunn ycnoems ANA MccnefoBaHWn no ¢Gu3nke TBEPAOro Tena, ALepHOR (usn-
Ke, 6MONOrMYyeckMx mccnefoBaHWin M NPOM3BOACTBA WM30TOMOB.

TennoBas MOLWHOCTL peakTopa cocTaBuna B 3ToM rogy 4,9 MBT. MNpu
3TOA MOLWHOCTW CcpefiHee 3Ha4yeHWe MakKCHMMYyMOB HEWTPOHHOro NMOTOKa B KaHanax
13 2 o o o
o6bnyyeHus coctasnano 4,5.10 H/cm“ceK. B nyuywei HeWTPOHHOU NoBywWwKe 6biAn

obecneyeHbl MaKCUMyMbl MOTOKa 9,2.1013 H/CMZCEK.

[ogoBble Moka3aTenu 3KcnayaTayum peakrtopa:

KonunuectBo yacos paboTbl peakTopa 3294 wuaca
MoTepn BpemeHW BCAeACTBUE Henonagok

MonyyeHHasa TennoBas 3Heprusa 607 MBT. gHell
Konuyectso Bbiropeswero U-235 /HeTTo/ 787 1
Pabouyee BpemMs ropu3oHTaNbHbIX KaHanos 1200 yvacos
Konuuectso 06ny4eHWin B NHeBMOMO4YTax 1100 wr.
KonnuecTBo 061y4YeHHbIX Kancyn 900 wT.

Mpon3BoANTENbHOCTb 06NyYeHUN 1,75.105 kancyn x u4ac



B 3ToT nepuop KOH(urypauma 30Hbl coctosna m3 165 u 140 610KOB
TBOJ1-0B. Haweil uenbio ABNANOCHL NOAAepXaHMe 3HAYEHMIA MOTOKa Ha JaHHOM YpOBHEe
npyv MWHUMaNbHOW TennoBOW MouwHocTu. [llpu akcnnayaTauuum peakTopa MJ cTpemMunuchb
K TOMY, 4TOOGbl CTenmeHb BbIFTOPaHWA W3BNEYEHHbIX W3 aKTUBHOW 30HbI TB3J/1-0B umena
MakCMManbHO BO3MOXHOe 3HauyeHue. CpefgHee 3HayeHWe BbITOPaHWA W3BAEYEHHbIX W3
aKTUBHOW 30HbLI TB3Jl-0B cocTaBnano 46,3 %

MomMMMo 3KcnnyaTauuw peakTopa BedyTcsi pab6oTbl no pa3paboTke U yco-
BEPLWEHCTBOBAHMIO, CPeAM KOTOPbIX NPOBOAATCA NOATOTOBKA K YNpaBleHWO peakTo-
pom C momolbio 3BM M npegBapuTenbHble paGoTbl MO PEKOHCTPYKLWW peakTopa.

MEXAYHAPOJHBLIE CBA3U
VHOCTPAHHBIE CMELUMANINCTLI, TMPVBELIBLUWME B OTAEN HA [J/MTE/bHbLIA CPOK
B.A. KanyctuH WHCTUTYT aTOMHOI 3Heprum 1 mecsay

mMmeHn W.B. KypuaTtoBa, MockBa,
CCcCpP

OWTENIbHBIE 3ATPAHVNYHBIE KOMAHOMPOBKIA

A. Kowaii Eidgendssisches Institut far 3 mecsua
Reaktorforschung, Wirenlingen,
LLielinapus

N.M. KoBauy CNEN - Centro di Studi Nucleare, 3 mecaya

Roma, Wtanus

1. TMepHeuku CNEN - Centro di Studi Nucleare, 3 mecqua
Roma, Wtanus

N. MapoTtun Centro Informazioni Studi Esperienze, 1 mecsy
Milano, WTtanus

N. Cabagow Centro Informazioni Studi Esperienze, 1 mecsy
Milano, WTtanus

A. TMeTtep GKSS-Institut fur Physik, 1 rop
Geesthacht, ®Pr

MATEHT

A. Mannarn, W Taxep, T. Xaprutaum, W Xopauu* Lenesoih pacxogomep (MA-2668)



PAOVNWALUNMOHHAA BE3OMACHOCTDb

PE3Y/NbTATHI

WNCCNEOOBAHMA MO MHKOPIMOPALIMA
A. AHppawwn, E. banssHawu, A. bupo, [, Cenpge, W. dBxBp, P. LWTpommep

Pa3paboTKOW pacueTHbIX M OLEHOYHbIX MeTOAOB 6bl1 YCOBEpPLIEHCTBOBAH
npouecc M3mepeHus npoduneii MHTEHCUBHOCTW, WCMNONb3YEMON HaMW AN MUCCNeno-
BaHMs MeTaBonnsma msotona LToL].-

BblnM BbINOAHEHbI KanuGpOBOYHbIE M3MepeHUs W pa3paboTaHa nporpamma Ha
TPA/1 pna oueHkn B pexume "off-line™ ramma-cneKTpoB, MONYYEHHbIX C MNOMOLbIO
feTekTopa W3Ny4yeHWs Tena 4YenoBeka.

B o6nactu wnccnefoBaHWin no CUNUKO3Y NPOAJOMXKANNCL MCCNeA0BaHUA
"in-vivo" Ha XWBOTHbIX. [na 3ToN uenu, Hapafy C NOANCTUPONbHbLIM NaTEKCOM,
MeUYeHbIM M30TOMOM Slcr, Mcnonb3oBancad NnaTekc, MeueHbll 3H. Takum cnoco6om
yfanocb MONYy4YUTb aBTOpajuorpa®umyeckue CHUMKW PasnMUHbIX CEYEHUIA Nerkux,
cofiepxallimx MONUCTUPONbHbLIA naTekc.

Pa3pa60TaH MeTon M3MepEHI/Il71 NONNCTUPONBLHOIO naTtekca, MeyeHoro "H,
OCHOBbIBalOLWeroca Ha AeTEKTUPOBaHWKW C NOMOLWbK XWUAKOFO CUWMHTUANNATOPA.

B coTpyaHuuyectBe ¢ [ocyfapCTBeHHbIM MccnefoBaTeNbCKUM WHCTUTYTOM
no pa,D,I/IaLU/IOHHOi/‘I 6uonorun un pagnaynoHHOMY 34paBOOXpPaHeHU 6bI10 MccnesoBaHo
BblAeneHne TpuUTUA U3 TPUTUAOB MeTannoB WU ero BbiBeAeHME N3 XUBOro opraHmsma.

B aToM roay 6bi10 co3gaHo o6opyaoBaHue, Cchayxauwee ANA MCCNEAOBaHUA
BbIBEEHUS W 3a4epXKW aspo3ons, MnonaslWwero B AblXaTeNbHble NYyTWM 4YenoBeka nNpu
BAbIXAHUU.

MYB/KALN

1. ANDRASI, A., KOTEL, Gy.: Nal(Tl) detector efficiency calculations for
distributed sources in a human phantom. Int. J. Appl. Radiation and
Isotopes, 26, 451 (1975)
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2.

STROMMER, R.: Code based on the Mie-theory for calculating cross sections
of particles irradiated by light. KFKI Report 75-8 (1975)

STROMMER, R.: On the boundaries of applicability of optical theorem
KFKI Report 75-9 (1975)

SZENDE, G., UDVARHELYI, K.: Production and labelling of monodisperse
polystyrene and polystyrene-vinyltoluene copolymer latexes. Int. J.
Appl. Radiation and Isotopes, 26, 53 (1975)

CNIYXBA PAOVALWIOHHON BE3OMACHOCTU I KOHTPO/Ib OKPYXXAKOLLEA CPEAbI

‘E.

BenesHaun, W Ademe, M. 3om6opu, /1. MonHap, E. Magow, M Pa3sug, W. 3Ipaeiisapu

B Lensx oxpaHbl 340p0OBbS COTPYAHWKOB WHCTUTYTa OT BPeAHOro BO3-
AeicTBUSA pafmaunn, a Takxke 3alUTbl OKPYXalowei cpefbl 0T pajMOaKTUBHOrO 3a-
rpA3HeHns, cnyx6a pagvauMoHHOW 6e30MacHOCTU CHUCTEeMaTUUYecKW OCyl ecTBaseT
paguaLuoHHbIA KOHTPOAb NepcoHana, pa6ouMx MecT U OKPYXEHWUs, Kannb6poBKy fAO-
3UMETPUYECKUX MPUOGOPOB W 3afaHUf, CBA3aHHbIE C TPAHCMOPTOM U LEHTPaNN30BaHHbIM
yyeToM PpajMoakTUBHbIX M30TOMOB.

CoBeplleHCTBOBaHWE CNYyXGbl pafMalnoHHON 6Ge3onacHoCTW WAET MO NUHMK
NOBbIWEHNS HafeXXHOCTW paHee BBeAEHHbIX MeTOAOB KOHTPONsA, AanbHelillero ocsoe-
HUS MallMHHONW 06paboTKM ramma-cneKTpOMeTPMYECKUX [aHHbIX OT 06pa3uoB, B3ATbIX
N3 OKpyxaluei cpefbl M NOCTYynawlWMX W3 HeNpepbiBHO AelcTBYlOWeld M3MepUTeNnbHON

Uenn KOHTPONA OKPYXeHUuAd.

MYB/IMKALIMA

BENE3HAW, E ., AOEME, L., EP,LI,EI7IBAPI/I, n., PEBMA, M., AnnapaTypa Teneus-
MepeHWs u cbopa faHHbIX ANA KOHTPONS OKpyXawled cpedbl ALEPHbIX LEHTPOB.
KFKI Report 75-70 (1975)

2* BELEZNAY, E., ERDELYVARI, 1., PADOS, E.: Computerized gamma spectrometric

method applied for environmental sample measurements in the Central
Research Institute for Physics. KFKI Report 75-71 (1975)



HEMTPOHHASA A03VIMETPUA
n. Hob6nuurep, X Maiipa, n. Mangansu, b. Ca6o, TM.M. Ca6bo, W. dexep

Fpynna HeWTPOHHOW AO03MMeTPMM NPUHMMANa yyacTue Ha 4eTBepTbiXx Mexay-
HapOAHbIX CpaBHMBAOWMX WM3MEPEeHUAX Mo aBapMinHOW [O3UMETPUU, OPraHM3oBaHHbLIM
MexayHapoAHbIM areHcTBOM NO aTOMHOW 3Heprun B Xapyanne. OTW M3MepeHMA, Kak
N npeabigyuine, fJanyM MHOTO MHGOpPMaLWW OTHOCUTENbHO Halel cUCTeMbl aBapuiiHOM
LO3MMETPUYECKON 3aWuTbl M nporpamm Ha OBM o6pabaTbiBalOlWMX [aHHble M3MEpPeHWUI.
3aBeplleHa ogHa paboTa, MpoBoAMMa B pamMKax 4eTbipexneTHero gorosopa ¢ MATATS,
B npouecce KOTOPOW mj NPOM3BEeNM HECKONbKO COTEH pacyeToOB HEWTPOHHbIX CMEKTPOB
ONA HEWTPOHHbIX MCTOYHWKOB, 3KPAHUMPOBAHHbLIX PA3NUYHLIMW 3aWUTHBIMU CNOAMU: ANA
pasNMyHbIX peakTOpPOB WM MOHO3HEPreTUYeCKUX MCTOYHWUKOB.

MpoBefeHO fanbHelillee YCOBEPLWEHCTBOBAHWE CUCTEMbl MHAWBUAYANbHOW K
aBapuitHOW [O3MMETPUN; WHAMBUAYANbHbIA [03UMETP 6b1 YKOMNJEKTOBAH TEPMOAHOMUHEC-
LUEeHTHbIM LiF - go3sumeTpom, a Ans yCOBeplWeNCTBOBAHMA aBapuiiHOro Ao3MMeTpa W3-
roTOBMAEH TBEPAOTE/bHbIi TPEKOBbIi AeTEKTOP C TOPWEBLIM PajMaTopoM.

MpoBenn M3MepeHWs B Pa3IUUHbIX XWUbIX MOMELEHUAX ANS OnpedeNneHus [o03
0T ramma-nyyeil MPUPOAHOTrO NPOUCXOXAEHUA. [aHHble W3MepeHUl CcpaBHUAM C pac-
UeTHbIMW pe3ynbTaTamMu. OTW pe3ynbTaTbl MOFYT 0Ka3aTbCs MNOME3HbIMU * | OUEHKe

pafnaLuoHHOW Harpysku HaceneHus.

Puc. 6
Mpubop [NA OULEHKW TEPMONIOMUHECLEHTHbIX [O3MMETPOB TLD-04
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B npouecce paboT no ycOoBepLIEHCTBOBAHWIO TepMoNtoMeHucueHTHoro (T/)
posumeTpa, M3rotosneH npubop TLD-04, KOTOPbIA MMeeT 3HAYUTENbHO MeHbLWe ra-
6apuTbl M nocTpoeH Ha 60/iee COBPEMEHHbIX 31eKTPOHHbIX cxemax /puc. 6/.

B o6nacTm nNpuUMeHeHUs TepMONOMUHECLEeHUMW u3yyanucb csolicTtBa TJ/1-ma-
TepnanoB. WM3mepsnacb 4yBCTBUTEeNbHOCTb BeO u CaSO7IDy K TennoBbiM HeWTpoHam
n BeO n LIF K ObiCTpbIM Hel#TpoHam. 3T MaTepuanbl UCNONb3YKOTCA ANS KOHTPOAA OK

pyXxatouein cpegbl.

MYB/IMKALIMA

FEHER, 1., GEMESI, J.*, TOTH, A.**: Some remarks on the natural radiation
burden of population. KFKI Report 75-29 (1975)

2. FEHER, |., KOBLINGER, L., SZABO, P.P.: Internal dose calculations and
measurements. Health Physics, 2%, 107 (1975)

3. KOBLINGER, L .: Direct sampling from the Klein-Nishina distribution for
photon energies above 1.4 MeV. Nucl. Sei. Eng., "6, 218 (1975)

4. KOBLINGER, L.: Monte Carlo calculations of scattered X-rays from Snyder
phantoms. Health Physics, 2jB, 751 (1975)

5, KOBLINGER, L., PALFALVI, J.: Monte Carlo calculated spectra of neutrons
transmitted through and reflected from homogeneous polyethylene slabs.
KFKI Report 75-21 (1975)

6. LAKOSI, L.*** SzZABO, P.P., MAKRA, Zs.: BeO as a thermoluminescent dosi-
meter. KFKI Report 75-10 (1975)

7. PALFALVI, J., MAKRA, Zs.: Nuclear accident dosimetry measurements at
4th 1AEA intercomparison Harwell, U.K., April 1975. KFKI Report 75-68
(1975)

8. SZABO, P.P.: Investigation of properties of CaSO.:Dy thermoluminescent
dosimeters. KFKI Report 75-1 (1975)

LleHTpanbHbIi NPOaHTHO-UCeNef0BaTENbCHUA WHCTUTYT CUAWKATHOM MPOMbILLIEHHOCTH
BypanewT, BHP
it CaHuTapHaa cTaHuMsa MeuyeKCKOro ropHojob6biBatowero npegnpuatua, r. Jigy, BHP

3asos FAMVIA bypanewT, BHP
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N BBIUNCNUTENBHOW
TEXHUKWN






"B HawM [HW Hay4Hble 3KCMEPUMEHTbl HeMbICIUMbI 63 C/oX-
HOro 3/1eKTPOHHOTO0 060pYyAOBaHMA” - YTBEPXAAT WHXEHepPbl-3/1eKTPOH-
WMKNA. XOTA 3TO YTBepPXAeHWe HEeCKONbKO KaTeropuMyHo, oAHaKo npak-
TUKa MoKa3blBaeT, 4TO 3/1eKTPOHWKa BCce 6Gosee ObICTPbIMM Temnamu
BHeApsAeTCcA BO BCe 06/1acCTV COBPEMEHHbIX Hay4HbIX MUCCNef0BaHWA.
dusnyeckme IKCMNEPUMEHTbI, KakK MpaBuao, COMPOBOXAANUCbL CO3AaHM-
eM W MpuUMeHeHWeM cneuunanbHbIX, KOMMIEKCHbIX 3/1€KTPOHHbIX YCTPOWCTB.

B Hawem MHCTMTYTe paboTbl MO 3/1eKTPOHWKE Hayanucb B
pa3po3HeHHbIX, He CBA3aHHbIX APYr C APYrom rpynnax WHXeHepoB-
-3/1eHTPUKOB. B pesynbTaTe uX [eATeNbHOCTU Obln co3faH Lenbli
pag "YMHbIX” NpubopoB, HO, K COXaneHwW, B HECOBMECTMMOM WCMNON-
HeHUU. 3Ty npobaemy MOXHO 6bl10 PelNTb ML KOOpAUHaLueli NpoBO-
OMMbIX B pasfinyHbIX oTfenax paboT W co3faHUeM UeHTpaNbHOro oTfje-
na 3NeKTPOHUKMU.

Ye B camMOM Hauyaje CyLeCTBOBAHWA OTfeNa 3/IeKTPOHUKN
ObII0 ACHO, 4YTO NPOEKTUPOBAHWE W MPOU3BOACTBO 3MEKTPOHHbLIX MpK-
6opoB Heo6x0AUMO 06bEAVMHUTL. Takum o6paszom 6bll co3gaH "‘nMpouns-
BOACTBEHHbI Lex”, obecrneynBallWnii B3aMMHYI0O CBS3b MeXgy paspa-
60TKOM W NpakKTU4eCKNM MNPYMeHEHWEM 3MeKTPOHHbIX YCTPOMCTB.

VcTopuss oTgena 3neKTPOHMKM - 3TO ucTopua paspaboTaH-
HbIX B HeM npu6opoB M yCTpoincTB. B Hauyane NATWMAECATbIX FOA0B
6bUM co03fjaHbl OCHOBHble MpPUOOPblI ANS AAEPHbIX WCCNef0BaHWUNA, Takue
KaK YCUNWUTEeNu, AUCKPUMMHATOPbI, CYeTYUMKM W T.[4. B cnegyrownii
nepuoj, ¢ LUenbl0 Y[0BAETBOPEHUS 3aNpocoB (U3NYECKUX 3IKCNepUMeH-
TOB, Mol MNPUCTYNUAM K pa3paboTKe MHOrokaHanbHbIX aHalnM3aToOpPOB.
MepBble BapuvaHTbl MHOrOKaHaflbHbIX aHannM3aTopoB, CO6pPaHHbIX Ha
3/1eKTPOHHbLIX flamnax, 6bICTPO ycTapenu, MNO3TOMY Mol MNepewsn Ha
npon3BoACcTBO NPMGOPOB Ha TpaH3ucTopax. Haum aHanusaTopbl Hawu
LINPOKOe MpUMeHeHue; npumepHo 200 3sk3emnnspoB paboTaeT B BeHr-
pum ¥ 3a rpaHuuei, 0TYacTWM KaK Y3/bl SAAEPHbIX W3MePUTEeNbHbIX
cCucTeM, OTYaACTW KakK CaMoCTOATeNbHble WCCNefoBaTenbCkKue npuéopsl,
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B OCHOBHOM, B o06sacTu HeBpOﬁI/IOI'IOFI/II/I.

3a nepuojom co3faHWA '"U3MepPUTesIbHbIX LEHTpPOB"™ cnepoBan
nepuog paspaboTkum Manbix OBM, Hambonee noAxoAswWwmMX AN Lenei
cbopa paHHbIX. [MepBas Hawa 3BM - TPA/r - wnMeeT LWNPOHUB BO3MOX-
HOCTU MPUMEHEHUA, Mpu 3TOM ee 60/bLUIMM MPeuMyLLecTBOM SBAsieTCA
nporpamMMHas coBMecTMumocTb ¢ 3OBM Tuna PDP-8. BTopas, pas3pabo-
TaHHas HawMMy CcoTpyAHMHamu, Manas OBM npegcTtaBnsieT coboil yxe
MO/IHOCTLIO CaMOCTOSAITENIbHYI0 KOHCTPYKLUWIO, TeXH-U4ecHWe napameTpbl
KOTOPO fJoCTUralT MWUPOBOro ypoBHs. Obe 3BM o cux nop npousso-
OATCA M LUMPOKO MNPUMEHAOTCA.

3acnyxmBaeT BHMMaHMs TakKxe W paspaboTaHHas Yy Hac Cuc-
Tema HAMAK, no3Bofsiowas co3faHue KOMMAEKCHbIX CUCTEM WU3IMepeHUs
M ynpaBneHUs, KOTOPble YCMEWHO MPUMEHSIOTCA B SAAEPHOPUINUYECKUX
N XUMUYECKUX WUCCNEAOBAHMAX, a TakXe Ha TensiodneKTpocTaHUusax
M T.4. YMCNO MNOCTPOEHHbIX Yy Hac 610K0B HAMAH C HaxabiM Mecsuem
BO3pacTaeT, W OAHOBPEMEHHO YBENWYMBAETCA UYMC/O0 BBEAEHHbIX HamM
B 9KCM/yaTauuio 3MEHTPOHHbIX BbIYUCANTENbHbLIX MAaLLUWH.

SheKTUBHOE npumeHeHne OBM HeMbICAMMO 6€3 WMHTEHCUBHOTO
pasBuTuUA MatTemaTmyeckoro obecneveHus. CocTaBieHWe MNaHeToB NpPoOr-
pamM, SBNSAIOLWMXCA BaXHOW 4acTbl pacnpocTpaHeHHON B MocnefHee
BpemMs (opmbl noctaBkn 3BM ¢ 0653aTeIbCTBOM KOMMAEKCHOI0 OCHa-
WeHnss n 3anycka, BXOAWT B 06si3aHHOCTW [NaBoTfena BbIYUCAUTENb-
HOW TexHWKW. ITOT e rnasoTfen obecneymBaeT IKcnayaTauMio LEHT-
panbHbix 3BM Bcero WMHcTMTyTa. Onbm paboTbl, HaKOM/EHHbI Ha pas-
NWYHBbIX Tunax 3BM, MoxeT cofeilicTBOBaTb 3(PPeKTUBHOMY MCNONb30Ba-
HMO ycTaHaBnMBaemol B 6avxaliwem 6ygywem 6onblioin 3BM
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OQNEKTPOHUKA

PE3Y/NIbTATDI

MPOEKTUPOBAHVE W OA/TBHENLLEE PA3BUTUE MOAY/IEA W CUCTEM KAMAK
N. Anmawu, M. baH, 4. Bupn, N. bepgaH, M bnawoscku, H. Byxmiwonnep, M. [eper,
M. rwse, A. MeccuHr, T. HamBw, J1. Womnan, H. Womnan, H. Uwurenwman,

B TeueHune pafja nocnegHMX NeT Haw OTAeN 3aHUManca fafbHeilUM pas3Bu-
TMemM "TpaguuMOoHHbIX" Mopgyneih n cuctem KAMAK. B 1975 rogy Mbl NpucTynuam K
pa6oTtamMm no npuMeHeHuto mopyneit KAMAK B HOBOI M BaxHOW 06nactu, a UMEHHO, Npu-
MEHEHWUIO B MPOMBbILIEHHOCTH.

Mogynu KAMAK 6binn onpo60BaHbl Ha HECKOAbKWUX KPYMHbIX (upmax u 6bi1o
flOKa3aHo, 4YTO OHW NPUrOAHbI ANS MPOMbIWNEHHOTO NPUMEHeHUs. B cBA3M C 3TuMm
BCTasa Heo6XO0AMMOCTb peleHWs [ABYX OCHOBHbIX Mpo6nem: MexaHWKa, 3KpaHWpoBa-
HWe 1 (OH [O/KHbI COOTBETCTBOBATb MPOMbIWAEHHbIM CTaHAapTam; Heo6xoAuMO paspa-
60oTaTb B COOTBETCTBUM C TPeGOBAHWAMMU CeMENCTBO CcheynanbHbIX MOAYNeid NpPOMbILL-
NEeHHOTO Ha3Ha4YeHUs.

MepBbIM Warom B pelweHnn 3Tux npobnem sBunacb pa3paboTka aHaNoroBoOW
N3MEPUTENbHOW CUCTEMbl MPOMbIWAEHHOrO HasHavyeHus /puc. 1/. B 6ygywem npegycMmorT-
peHa pa3paboTka cemelicTBa TUMOBbIX MOAYNel NPOMbILNEHHOTO Ha3Ha4YeHWs: aHanoro-
BbIX BXOAHbIX 610KOB, LMU(POBLIX BXOAHbIX W BbIXOAHbIX CUCTEM.

Hawa cucTemMa COCTOUT M3 CNEAYOWMNX OCHOBHBIX Mo,qyneﬁ:

- aHanoroso-uM(ppoBOi npeobpas3oBaTenb (3TOT "nnasawwWuin" BXOLHOW 6N0K, nNpepjcrTas-
nAwwWwmnin coboin npeobpaszoBaTenb WMHTerpupyrwwero Tuna, pabotaeT MO NpPUHUUNY amn-
NUTYLHO-4acTOTHOTO npeo6pa3oBaHuWs. Ero gmanasoH M BpeMs WHTErpupoBaHMs MO-
ryT 6blTb W3MEHeHbl MPU MPOrpamMMUPOBAHUUN CUCTEMBI).
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Punc. 1
CeMeiicTBO Mofyneli NPOMBILINEHHOTO HasH ayeHus
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- MyAbTUNNekcepsl (MMelTCA ABa TUNa MynbTUNAeKcepoB. [epBbliii TUM BKAOYAeT
TPW KOHTAaKTa B KaXAOM KaHane, a BTOPO TwWn - uyeTbipe, BCAEACTBUE 4Yero
nocnegHuin MOXeT MNOALCOEAUHATb M OTCOEAUHATb He TONbKO BXOAHOW aHanorosblii
CUTHan, HO M MOCTOBOW WCTOUHWK MUTAHWS, KOTOPbIi MUTAeT YyBCTBUTENbHbIN
afneMeHT. Mofynb CNYXWT ANA KOHTPOAS 060MX MYNbTUMNNEKCEPOB).

- MOCTOBOW WCTOYHWK NUTaHWA (3TOT MOAYNb CHabXaeT 3Heprueil MOCTOBble CXeMbl
UAN BHelWHWe ycTpolcTBa. B cnyvyae nNpuMeHeHWs BHYTpeHHero pa3bema "patch”
MCTOYHWK NUTAHWA MOXeT ObiTb MCMNONb30BAH B KayeCTBe KakK reHepaTtopa Hanps-
XeHus, Tak M reHepatopa Toka. OAMH MOAY/Nb COAEPXWUT [ABa Of4MHAKOBbIX 6n0Ka
NUTaHnA, CHabXeHHbIX 3awWwuToii "guard", umelowmx "nnaBatowwue” BbIXOAbI U W30NUPO-
BaHHbIX OT ceTu) .

- MoCTOBble MoAaynu (6bINM CKOHCTPYUpPOBaHbI, B NepByl o4vyepeab, Ana Pt-tepmocon-
POTWBNEHNA CO BCTPOEHHbIMW "nNnaBalowWwmmn" 6GAOKaMW NUTaHUA).

- KOMMNeHcaTopbl HaNpsXeHWs XONOAHbIX KOHLOB Tepmonap (OHM He BTPOEHbl B KpewnT
KAMAK, a nomelleHbl B Nerkuii AWWK, KOTOPbIA MOXET O6blTb yCTaHOBNEH B6AW3N
Tepmonap).

Ona Toro, 4To6bl faTb HEKOTOpPOe MpeACTaBlAeHWE O BO3MOXKHbLIX 061aCTAX
NPUMEHEHUA 3TUX MOAYNeii, Ha puc. 1 npusegeHa 6GNOK-CxemMa MoAyfeit Ans aHano-
rOBbIX W3MEpPEeHWNIi.

B xoge pa60T HaMn HakonneH ONblIT NPUMEHEHMA Halero cemelicTBa mMopay-
nein B pasnuyHbIX obnacTtax, Hanpumep, Tenno3aNeKTpocTaHUumax U B NAaBUNbHbIX
nevyax. [lepBble MONyYeHHble pe3ynbTaTbl ABNAKOTCA 06HageXnBaKLWNMK.

MYB/KALIAN

1. BIRI, J., GOROG, P., LUKACS, J., MESSING, GY., SOMLAI, L.: Kontroller CAMAC
Mikroprocessoren. VIlIIth Symp. of Nuclear Electronics, Dubna, USSR, 1975.
(To be published)

2. BLASOVSZKY, M.! Design considerations for functional CAMAC modules in the
bio-medical field.Proc. 2nd Int. Symp. on CAMAC in Computer Applications,
Brussels, 1975. (To be published)

3. BIRI, J., SOMLAI, L., SOMOGYI, Gy.: CAMAC modules for industrial analog
measurement CAMAC Bulletin, No. 12. Apr. 1975. pp. 23-25



MPUMEHEHVE MATBX 3BM A1 CBOPA JAHHLIX W YTIPAB/IEHVA MPOLIECCAMA

r.
3,

BorTtHa, A. Bawxegwn, M. Hapagu, A. Hepenun, M Me3seun, T. Hagb, /1. CeHwu,
CeTelt

Mpogomxanuch paboTbl MO paclwiMpeHUto ob6nacTeil NpuUMeHeHWs Manbix 3BM
B MPOMbIWNEHHOCTU. YacTo nepej OKOH4YaTeAbHbIM YCTaHOB/IEHWEM W3MEPUTENbHOW cuc-
TeM WUCNbITAHWA N0 pPa3BUTUIO cuUCTeMbl W onpo6osaHuto software npoBOAUAUCHL Ha
npeABapuTenbHOW KoHdurypaumm ¢ 3BM. Tak Kak Takue KOH(Urypauuu npefHasHaveHbl
AN UCMONb30BAHWA B CaMblX pa3HbIX MecTax, Heo6X0AUMMO, 4TOGbl OHU 6bINM NOABUX-
HbiMW . CucTema B LenOM AOJXHa 6biTb npucnoco6neHa K pasnu4HbIM MNPOMBbILLAEHHbIM
yCNnoBnAM.

[ns ypoBneTBOpPeHWA 3TUM - WHOrga nNpoTuBOopevawum Apyr apyry - Tpe6o-
BaHMAM KOH(Urypauusa 6blna ycTaHOBNeHa B KOHAMLMOHWPOBAHHOM (yproHe cHabXeH-
HOM 60KCOM pacnpefienenMTeNbHOro WKUTa, ONepayuoHHbIM W CepBU3HbIMM 6Gokcamun. KOH-
durypaums coctout m3 manoin 3BM TPA/i, cneymanbHoli (GpUKCMPOBAHHON BMOPOYCTOI-
YMBOW TONOBKU AWCKOBOro 6n10Ka, TPafULMOHHbIX BHELWHWX YCTPOWCTB (MaTpuuyHoe ne-
yaTalolee ycTpoWcTBO, Tenertain, AuWcnnei, NeHTOYHbIW 6NOK) W BHEWHWX YCTPOMNCTB
KAMAK ¢ peanbHblM MacwTabom BpemMeHW. BNOK ynpaBneHWs BHELWHWMW YCTPOWCTBAMM
cuctema KAMAK nogkniouyaeT K nporpaMmmpoBaHHOMy kaHany TPA/i cuctemy, cocTof-
LY MakCUManbHO W3 CceMu KpeiToB. B cocTaB KOH(Urypauuu BXOAUT U MNPOMbILINEH-
Haa aHanorosas M3MepuTenbHas LUenNb.

Takas nepeABuXHas nabopatopus BnepBble Oblna NpUMeHeHa Ha 3aBofje
npousBoACTBA CTekaa AN KOHTPONS C nomowpbio IBM NpoM3BOACTBA E€MKUX CTEKNSH-
HbIX W3AeNuii.

OCHOBHble 3aja4yyu Nna6opatopuum CBOAMAUCL K CNeAyHOUEMY:

- CNeXxeHWe 3a BCeM MNpPOLECCOM CMelWWBaHWA, ynpaBNeHUe BecaMu, KOHBeilepom wu
cMecutenem*

- cbop faHHbIX, NoCTynawwWwmWx OT [ATYWKOB, YCTAHOBNEHHbIX B CTEKNONNABUNbHO
o 2 o
neun c 3h(eKTUBHOW NOBEPXHOCTbI XMAKOro ctekna 120 M un ray6uHoit 90 cm.

Hamu 6bina pa3pa6oTaHa cucTeMa 3KCTEHCUBHOro c6opa faHHbIX ANs
KOMMNNEKCHOTO M3y4YeHUs (U3UYECKUX W XUMUYECKUX NPOLECCOB, MNPOUCXOAALUX B
TakoMm 6O/bLIOM KOAMYecTBe pacnnaBa M, Takum o6pas3om, pab6oTy neun B LeNoMm
MOXHO MccnepfoBaTb Kak ynpaBnsemblii npouecc. Hawelt 3afaveil sBnsnocb nofyyvyeHue
N HaKoMMeHWe [aHHbIX, NO3BONSKOWMX pa3paboTaTb MOAENb YNpPaBNeHUS Neybld UM Ao0-
upyowmuMn yctpoilicteamu. [Mocnegytowas o6paboTka AaHHbIX BKAKOYAaeT U OLEHKY npa-
BUNbHOCTU MNpefenbHbIX YCNOBMWIA, OTOGOP [AaHHbIX, YyCTaHOBNeHWe napamMeTpPoB, NMUHea-
pusauunto, KOpPPeKTUPOBKY HA OCHOBE [AaHHbIX APYruX MU3MepeHuid u T1.4. PacueTbl B
pexume OH-naiH NO MAeHTUHMUKALUM Nedyn NPOBOAATCHA C MNOMOLLbO CTATUCTUYECKMX
meTofoB. O6a nNpubnunxeHWsa, Kak NUHeNHOe, TaK W HenWHelHoe, MOryT O6bITb WC-
NoNb30oBaHbl AN BbISCHEHUS AWHAMWYECKUX 3aBUCUMOCTEN.
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- HemocpeACTBeHHOe LW(POBOe ynpaBneHWe MOXeT O6biTb OCYLECTBAEHO Ha OCHOBeE
mMaTemaTuuyeckoil mogenu. PesynbTaTbl MokKaszanu, YTO NATb YNPaBAfKOWUX LUKIOB
MOryT obecne4ynmTb Tpebyemyl CcTabunbHOCTb npouecca MNNaBneHWs NyTemM ONTUMa-
Ansauum TemnepaTypbl 3neKTpuueckoiW pAyru, faBneHus B Gake, YPOBHSA XUAKOTO
cTekna, cocTaBa M COOTHOLWIEHWA CXMUraemMoro TonnuBa W MoAaBaemMoro BO3jyXa.

HafeXXHOCTb MPUMEHAeMbIX B MNPOMbIWIEHHOCTN cucTeM 3BM sBnseTcs (akTo-
poM nepBOCTENEHHOW BaXHOCTU, 0COGEHHO B CAy4yae onepaynyM 3aMKHYTOro LuUKna
3T0 TpeboBaHMe Heo6X0AMMO MMeTb B BMAY C CaMOro Hauvyana pa3paboTku BNAOTbL [0
NONHOro 3aBeplleHns paspaboTku. AHanm3 npob6bnem, pa3paboTka hardware u software,
M3roToBNeHME, YyCTaHOBMEHWe, MNpoBepka M 3KcnNayatayus CUCTeMbl - BCe 3TW 3Tanbl
paboT ABNAKOTCA KOMMAEKCHbIMW, 3aBUCAWMUMU APYr OT Apyra npoueccamun. dhheKTus-
HOCTb paboTbl cucTema B 6ONblWOK cTeneHW 3aBMCKUT OT KayecTBa software. [og-
po6bHoe onucaHuWe cucTeMbl Nporpamm fAaeTcs B cTaTbe, MOCBALWEHHOW fanbHelwemy
passututo software.

Ha puc. 2 M306pa)KeHbI HEKOTOpPble 4YaCTuW YCTaHOBKWU.

MNYBINKALNA

1. BUDAY, L., HERENYI, L., PADANYI, Z., SZETEY, Z., TRENCSENI, S.,
VASHEGYI, Gy.: Computer control in the glass industry«Proc. 2nd Symp. on
CAMAC in Computer Applications, Brussels, 1975- (To be published)

VNCCNEAOBAHVE TMOVCK HOBbIX 3/IEMEHTOB W MPUBOPOB N WX TMPUMEHEHVIE

P. Annap, 4. Awm6po3u, M beHHOo, 3. Bapgoy, ®. Baiiga, M. Tuse, HA. Mwuwkonbuu,
N. HamewToTtwn, W. PeHu, H. TapHawu, T. Tepek, @. Tepe, 3. Xam3a, A. YaHaHb,
Nn. Wanpgop, N.T. LWangop, A. dsop

Mwukponpoueccopbl, 3TW HOBble CUCTEMHbIE 3/1EMEHTbI, WUMeloT 6onbwoe 3Ha-
YeHne ANA CNOXHbIX 3NEKTPOHHbLIX YCTaHOBOK, MNO3TOMYy B nocnefgHue rofbl Mbl cocpe-
LOTOYNAWN CBOM YCWUIUA HA BbIACHEHWW ONTUMaNbHbIX YCNOBUN NPpUMEHEHNA 3TUX Bbl-
COKOKOMNNEKCHbIX 31EMEHTOB.

PaspaboTka cucTeMbl, ynpaBasieMoii C MOMOLbIO MUKpOMpoLueccopa, OPUEHTU-
poBaHHOro Ha Manyto 3BM, OCHOBbIBaeTCA Ha ChNeAyloW KX, N1erkKo npuemaembiX, YCNOBUAX:
HeobX04MMO YuuUTbiBAaTb OAHOBPEMEHHO COCTOAHME 3neMeHTOB cuctema hardware un
software, 1 cornacosaHHble NpoLecChbl [JO/MKHbI 6biTb pelleHbl FAPMOHWYHO; CUCTeMa
He [O/XXHa 3aBWCeTb OT TWNa COCTaBHbIX 3/1eMEHTOB, M HeOo6XOAMMO WUCNONb30BaTb
BCe npeuwmyuwectsa, obecneuymBaemble ManbiMu 3BM. B HacTofliee BpeMs Yyxe M3ro-
TOBNEeHbl HEKOTOPble 3N1eMeHTbl paclMpAemMoii CUCTeMbl, Hanpumep: cUCTeMa YyHUBep-
canbHOW wWuHbl (bus)(MynbTu-mMmukKpo-npoueccopHas cuctema = MMIC), obecneynBato-
Was O4HOBPEMEHHOE WUCMONb30BaHWE HECKONbKUX MWUKPOMPOLECCOPOB; “WHTENNUTEHTHOewn
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coegnHeHne mexgy Manoi 3BM TPA/i n MMIC? yHuBepcanbHOe YCTPOWUCTBO nNporpam-
MWPOBaHUA NamMATW i TepMUHanbl yHWBepCcanbHOW WWHBI MMIIC (MWKpoOnpoLeccopbl, Ha-
konutenn RAM-ROM, uHTeptelic nocneaoBaTeNbHOro BKAWYeHWA u T.4.). [Moa awuc-
KOBOM oONepawuMoHHON cucTemoid mMornu 6ol pab6oTaTb chnegywume anemeHTbl software:
cross assembler INTEL TPA/i gna nporpammupoBaHus Mukponpoueccopos 8008 wu
8080, MOHMTOpHas nporpamma NS BBefeHWA KOPPeKWWiA, oTnagku n onpob6oBaHuMA
nporpamm MMIC> nporpammal! ynpaBnsieMoii 3anucu pasnMyHbIX TUMNOB 3n1eMeHTOB PROM,
REPROM.

Hamn pas3pa6oTaH MHTennureHTHbli/nporpammupyemblii scheme-display c
ncnonb3oBaHuem Mmopgyneii MMIIC, B nepByl ouepedb, ANA ynpaBleHWs npoleccamu.
3Ta ycTaHOBKa, Hapafy C TPagUMUWOHHON, andaBMTHO-UMGHPOBOA M rpaduueckoi
thopmoii Bbljaun MHGOpMaLMM, NO3BONAET TakXe BBefeHWe CUMBONOB, OMpeAensieMblX
cambiM noTpebuTenem.

Mogyne mMukponpoueccopa obecneymBaeT BO3MOXHOCTb obpaleHus ¢ M306-
paXeHWAMU KaK CO CTPYKTYpOoi cCnucka BbICOKOFo ypoBHA. Firmware BbipabaTbiBaerT,
npeobpasyeT W onpejenset 3NeMeHTbl W300paXeHWS COOTBETCTBEHHO W3MEPEHHbIM nNa-
pameTpam npouecca. [uHamuyeckuii HakonuTenb RAM ¢ emkocTbio 4 K 6uUT cnyxut B
KayecTBe LWPKYNALWOHHOrO 3anoMWHaloWero ycTpoicTtea ANA Toro, 4Tobbl m3obpaxeHwue
He 3aBMCeNo OT cocToAHMA Beayuweli 3BM.

Ona o6bmeHa uHdbopmaumeid 6biiM mcnonb3oBaHbl BUC (LSI) BapuaHThl
UARTS (yHuBepcanbHON CcuUCTeMbl aCUMHXPOHHOro npuema U nepegayun). Ha puc. 3
npescTaBneH MNONHbIA 6A0K MHTeNNUreHTHOro “"scheme" pawucnnes.

Mocne 3aBepweHnWs pa3paboTkum nakeTa nporpamm LOBSTER (Logical
Operation Behaviour Simulation For Time and Effort Reduction) 6bin0 npoBe-
fleHO ero nepsoe onpo6oBaHue. AHaNM3 HECKONbKUX CXeM Pa3/M4YHOW CAOXHOCTK
nokasblBaeT, 4YTO MPOrOH KOMMAEKCHOW nporpammbl UMUTAUUM AUHAMWKU W HafeXHOCTW
CXemMa 3KOHOMWYEH No BpeMeHU. ITO ypAanocb AOCTUTHYTb 6Gnarogaps TwaTenbHOMY
BbI6OPY MeTOAO0B MMMTauuW. B HacTosAlwee BpemMs NpeAnpUHUMAlOTCH NepBble larn Mo
NPUMEeHeHW0 MporpaMMm aHanusa LWGPOBbIX CXeM ANf npejBapuTenbHoli paspaboTku
MOHOBHEAPEHHbIX WMHTerpanbHbiXx cxeMm. Ha puc. 4 nokasaHbl 4YacTb fMarpamm cxem
M UX WMWTUPOBAHHbIE BbIXOAHblE COCTOAHUSA.

MYB/WKALIA

1. SANDOR, L.T., VAIDA, F.: Application of a low-cost TV display system for
different educational tasks. IFIP 2nd World Conf. Computers in Education.
North-Holland Publ. Comp., Amsterdam, 1975, p. 601

2. TARNAY, K.: A theoretical examination of A/D conversion. Proc. of 2nd
Ispra Nuclear Electronics Symp., Streza, Italy, 1975, p. 95
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10.

TARNAY, K.: Evaluation os simulation results for A/D converters. Proc.
1975 SCSC, San-Francisco, p. 592

TARNAY, K.: Remarks on the analysis of a stabilized A/D converter. Problems
of Control and Information Theory A, 231 (1975)

TARNAY, K.: Some remarks on the simulation and on the theoretical examina-
tion of A/D conversion. KFKI Report 75-78 (1975)

JAVOR, A.: An approach to the modelling of uncertainties in the simulation
of quasideterministic discrete event systems. Problems of Control and
Information Theory, 4, 219-229 (1975)

PEHW, W., WAHOOP, N.T., BAI7I[1A, @®.: AnnapaTHo-nporpammHas cucTtema Anda pas-
paboTku Mukpo-OBM. V I11. MexayHapofHbli CUMNO3UYM NO AAEPHON 3NeKTPOHUKeE,
Oy6Ha, CCCP, 1975 r. (B neuaTtu;

ANBMAP, P.: TnaHwWeT - OpPWEHTWPOBAHHbIe NPOCTble rpatuyeckne CUCTEMbl Ha
MUHU-OBM. V I11. MexayHapoHbli CMMNO3UYM NO AAepHOW 3neKTpoHuke, [ybHa,
CCCP, 1975 r. (B nevatwu)

MULLKOSMbLY, WM., XAM3A, 3.: CeMelCTBO HOBbIX WHTEPAKTMBHLIX NepuhepuiiHbix
ycTpoiicte OBM TPA/i. VIII. MexXayHapoaHblii cuMNo3nyM nNo sAepHON 3N1eKTPOHMUKe,
AOy6Ha, CCCP, 1976 r. (B neyatu)

MALLKOMbUW, W., PEHW, WN., TIP3, ®-1 WNHTeNNUreHTHbIA afanTUPYyemMoilh TeNeBU3NOH-
HbIli aucnneil noj ynpasBneHuwem Mukponpoueccopa. VI, MexayHapoAHbIA CUMMNO3NYM
no AfepHoil anekTpoHuke, [Ay6Ha, CCCP, 1975 r. (B neuyatwu)

OANIHEVLLEE PA3BUTUE MWUHW-9BM

B.
3.

D.

Bupo, #A. borpgaHb, H. Bapra, KO HaHntop, W. HsBapu, A. Homnow, [. JlapuHuB,
Hutpan, P. Manaii, M. MaTto, E. Pee, T, Ca6o, 3. CebeHu, H. Cwou, [. Tamawy,

XopsaT, #A. LWysaH

B npegbigywime rofbl HamMu 6bin pa3paboTaH HOBbIA Tun 3BM-TPA-70. 3Ta
3BM ¢ anuHoi cnoBa 16 6WT M CBEPXrMOGKON CUCTEMOW KOMaHA MOXeT MMeTb LIMPOKOe
npuMeHeHWe BO MHOrux o6nactax. B aTom rofy 6blIM 3aKOHYEeHbl NOATOTOBUTENbHbIE
paboTbl MO UX CepUiAHOMY MPOU3BOACTBY W YXe BbiMyLEHbl NepBble ABeHaALaTb 3K3EMI-
nAapoB Takux 3BM.

[ise 3BM TPA-70 6binM oTnpaBneHbl B ONbITHO-UCNbITaTeNbHY nabopaTopuio
Control Data Corporation (CDC, Minneapolis). Cyaa no ot4yeTy 06 wucnbiTaHWuwu,
TPA-70 obnapgaeTt MHOFOCTOPOHHUMMW BO3MOXHOCTAMU. OCO6EHHO MEepCcCneKTUBHbIM
ABNAETCA NPUMEHeHWe B KayecTBe rpaguuyeckoro tepmuHana aucnnes. (Ana Takoro
npumeHeHns OBM Heo6X0AMMO [fanbHeilee COTPYAHWYECTBO C WMHCTUTYTOM BblUMCAWU-
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TeNbHOW TEeXHWKW W aBTOMaTU3aluumu, KOTOpbli pa3paboTan rpapuyecknii TepmMuHan wu
software).

TPA-70 noka3ana cebs NpPUrogHo n [NA NPUMEHEHWS B KavyecCTBE 3/NeMeH-
Ta y4ye6HOW KOH(urypauuu. Ynpasnas B O4HOW M3 cucTem ABymMA npoektopamu, TPA-70
yCNeLWHo cnpaBunacb C po/bl 3anporpaMMUpPOBAHHOrO0 NpenojaBaTens 3/eMeHTapHON
apumMeTUKN.

Heckonbko KoH(urypaumii ¢ TPA-70 6bin0 ycTtaHoBneHo B JIBS OUAN (AOy6Ha,
CCCP), B WIHCTUTYTe 3NeKTPOHWKM U BbluncnutenbHoir TexHukm (Pura, CCCP) n B
Space Application Center (Axmepabas, WHAauna).

C nomouwblo Taknx 3BM MoxeT 6biTb Npuo6GpeTeH MNONE3HbIA 3IKCMepuMeHTanb-
HbliAi OMBbIT B 06/M1AaCTW Hay4HbIX MHTEPAKTUBHbIX pacyeTOB W B MepapxXxMuyecknx cucTemax
3BM, a Takxe B 3KcnpeccHOW o6paboTke CHUMKOB C BO3fyXa.

3HauYMTeNbHbIE YCMNeXu O6blAM AOCTUIHYTHI B 061aCTW MCCAeAOBaHUA npume-
HEHWS MarHUTHbIX BHEWHMX YCTPOWCTB A1 MAcCOBOr0 HaKOMAEHWS [aHHbIX. M3yua-
ANCb pasnNuMuHble TUNbl 6NOKOB. Pa3pa6oTaH njaH MCCNefOBaHWi MOTEHUWANbHbIX BO3-
MOXHOCTEN YHWBEpCanbHbIX WHTEP(MEeicoB, ynpasBiseMblX C MOMOWbL MWUHU- U MUKPO-IBM.

TEXHWYECKOE PA3BUTUE

WNCCNEOOBAHMA N PABOTHI MO TEXHWYECKOMY PA3BUTUHO B TEXHOJ/IOTMYECKOM OTAENE
A. Bunpgap, 9. lan, E. >Kembepu, A. Hapay, B. Cabo, XX Ca6o, H Tepe, b. ®oprauy,
J1. XoHTun

HafeXHOCTb MNPOM3BOAMMbBIX HaMW 3KCMEepPUMEHTaNbHbIX YCTAHOBOK 3aBUCUT
OT COBeplleHCTBAa TEXHONOrUMW MNPOM3BOACTBA M Ka4yecTBa MNOMy4YaeMblX MeYaTHbIX
nnat. [poBoAMBIUEeCS B TeuyeHMe psfja NeT YCOBEpPLEHCTOBaAHME TeXHONOrMM 3aBep-
lwmnocb B 3TOM roAy co3fjaHuMeM nofnyaBToMaTW4yeckoi naGopatopum, KoTopas pas-
pewaeT BCe nNpo6AemMbl, CBA3aHHble C HaHeCEHWEM 30/10TOF0 MNOKPLITUA Ha pas3beMmbl
HenocpeACTBEHHbIX KOHTAKTOB Ha MevyaTHbIX nnatax. llocne KOPOTKOro nepuopa OMbIT-
HON paboTbl B crneaytouem rofy HoBas nabopatopus 6yaeT paboTaTb Ha MNOMHYH MOLL-
HOCTb, B KayecTBe OAHOr0 W3 Yy4aCTKOB TEXHOMNOTWYECKOW NUHWU.

B o6nactu paboT, CBA3aHHbLIX C Npo6nemamu TEXHONOTMW MPOM3BOACTBA
MarHMTHbIX AWUCKOB, Hawa pa6oTa 6bina cocpefoTouyeHa, B MepBYH O4Yepefb, Ha
afantauum paspaboTaHHON paHee TEXHONOTMM NO MPOW3BOACTBY AUCKOB AMAMETPOM
300 mm. [Ons aToil uenu Gbinu paspaboTaHbl W yCTaHOBMEHbl CheluanbHble NPUGOPLI K
annpatypa. Hawei pganbHelweil 3afavyeil ABNAETCA M3YyYeHUEe KOPPOIMOHHO-CTOWKOCTHM
n abdekta cTapeHus.
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(ondan, LAyb6Ha,
PesynbTathl

CCCP)
M fanbHelilliee pa3BUTUE BbIYUCANTENb-
HOV TeXHWKM B JlabopaToOpuu BbLICOKMX 3HepPrui

(University Of Amsterdam, HugepnaHfgbl)

Potential application of virtual memories in

minicomputers

Circuitry for controlling asynchronous logical
network, coworking with synchronous logical
system. MA-2641

Method and device for exchanging data between

digital units. MA-2640

Method and circuitry for the execution of one-
and three-address instruction

MA-2663

two- in digital

minicomputers

Circuitry for digital setting in the overload

characteristics of switching mode DC stabilizers.

MA-2638

Circuitry for signalizing the decrease or

absence and/or return of mains voltage in

minicomputers. MA-2652
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Bupn Circuitry for controlling logical networks, in which
3?1):?( the time delay between timing pulses is determined
doppo by signals of previous state and/or input signals.
NepuHue R

Coi MA-2639

Tépé

&> ok

Anmaiumn Arrangement for interconnecting functional units
E/?:;Lﬂ%:gm of minicomputers with multiplane and/or multilevel
Kowm n ow bus systems. MA-2646

Cabo

Canau

Bawxean

bzxkz2=

Anmaum Method and device for serving interrupt and/or
BaHku
BorpaHb
Késapn in minicomputers. MA-2648
NepuHue

Pee

Cabo

Tépé

direct data transfer requests of peripheral units

$XmMOsSme=

BaHKun Circuitry of instruction-executing in digital
BorpgaHb
Boxo
Késapmn the instruction storing register. MA-2676
Nykau

Pee

Canan

computers by means of dynamical modification of

EM=s-ng
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BBIHNCITNTENBbHAA TEXHUKA

PE3Y/NIbTATDI

TEXHUYECKAA U MATEMATUYECKAA 3KCIJTYATAUUA LIEEHTPASIBHOIO TNMAPKA BbIHNC/TUTE/IbHBIX
MALLVH VHCTUTYTA

A. Apato, H. BaHatu, T. BeHHE&, M 3umanu, J1. Maliop, WN. Hagb, A Hapabxaau,
®, Tgnébuc

LJ,EHTpaﬂbeII‘/‘I napK BbIYNCAUTENbHbLIX MawWH WHCTUTYTa M B HacToAliee
BpemMa COCTOMUT W3 ABYX BbIYNCAUTENbHbIX MalluH Manoﬁ-cpe,quﬁ MOWHOCTN N ABYX,

pa3paboTaHHbIX B WHCTUTYTe, Manbix 3BM.

OBM Ttuna ICL 1905 pa6oTaeT ¢ 1966 roga, M nocne pacliMpeHUs KOH-
urypauum, nposefeHHoro B 1967 ropgy, KoHpurypauus 3BM no cyuectsy He M3Me-
Hunacb. Ee OCHOBHble fAaHHble:

eMKOCTb 3anomuHatowero ycrtpoiicrea: 32 K cnos
6 MarHuTooHOB (7-U [OPOXEUHbIX)
OCHOBHble nepudepuitHble ycTpoincTBa.

OBM Ttuna EC-1020 6bina BBefjeHa B 3kcnnyaTauyuiw B 1973 ropgy. OHa
ABNAnacb NepBOA MalWMWHON, OTHoOcAwWweWca K EAMHOA cucTemMe BbIYMCAUTENbHbIX Ma-
WMH coumnanucTuyeckmx ctpaH (EC 3BM), 3anyuieHHbIX B 3kcnnyatauyutw B BeHrpum.
OCHOBHble MapameTpbl HacTosAuwero cocrtasa 3BM:

eMKOCTb 3anomMuHatowero yctpoiicTtea: 64 K 6aiT
4 3ameHsemMblX gucka (7,25 M 6aiiT)

4 marHutodoHa (9-u [OPOXKEUHbIX)

OCHOBHble neputepuiiHble ycTpoicTBa.

[elicTeytlowas B Hawem WMHcTutyTe ¢ 1966 roga 3BM ICL 1905, HecmoTpsa Ha
TO, 4YTo TpebyeT BCe 6Onblle peMOHTa, WMeeT Y[OBNeTBOPUTeNbHOE TeXHUYecKoe
COCTOAHME W 3KCNNyaTUPYeTCHA HEMpPepbIBHO.
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3BM tnna EC-1020 nocne nycka B AelicTBMe npowna nepuos "obkaTkm"
N 3akcnnyatupyetcs Bce 6onee 3 EKTUBHO.

MpekpaweHa akcnnyaTtauns 3BM Ttuna TPA-1001, pab6oTatowelh ¢ 1970 ropa,
N B CBA3M C 3TUM npepsBajacb CBA3b Mexay 3BM TPA-1001 n 3BM ICL 1905. And
3aMelleHUs 3TOW CBA3M M YAOBNETBOPEHWS MPOYMX 3anpocoB Nonb3oBaTeneit, nNpefbas
naembix K 9BM Tuna EC-1020, k Hell noAknyeHa npu nomowy paspabotaHHoro B L/DU
nHTepgelica (TRI) 3BM tuna TPA/1l. TPA/i paboTaeT B chnegylouwein KoHpurypayum:

eMKOCTb 3anoMuHarouwero yctpoinctsa: 8 K cnos
nepgoneHTHble ycTpolicTBa

TeneTainn

nHTeppeiic Tuna TRI

rpajonoctpontens tuna CIL 6000/601.

3Ta CBA3b MeXAY MaluHaMu [ns nonb3oBaTteneli 3BM EC-1020 obecneuwnna
BO3MOXHOCTb fOCTyna K rpadonocTpouTento Kak B pexume "OH-naiiH", Tak u B
pexume "odd-nain". Monb3osatenn 3BM ICL 1905 moryT u B ganbHeiwem paboTaThb
c rpatonocTtponTenem B pexume "odd-naiin".

KoHpurypauua manoih 3BM TPA-70 6bina paclwuMpeHa MarHUTHbIM AWCKOBbIM
YyCTPOWCTBOM, MaTPUUYHbIM MevyaTalwWMUM YyCTPOMNCTBOM W andaBUTHO-LU(POBLIM gucnne-
em.

Ona obneryeHns pa3paboToOK mporpamMm K onepauumoHHoW cucteme DOS
3BM EC-1020 6biiM go6aBneHbl nporpamma, ynpouwawouime Ans nonb3osatenei paboTy
¢ 6mMbnnmoTekamMu WUCXOAHbIX W nNepemelaeMbiX MOAYNENn.

PA3PABOTKA MATEMATWYECKOIO OBECINEYEHUA

ApaTto, M BaH, W banalitu, M bBeHké, T. BeHHé, JI. bypan, 3. Baww, 3. Tandgw,
MBaHbow, M Hésapu, H. Hosau, [. N1éu, 3. JloBaw, W. Mese, M Hagb, 3. MagaHnu,
Man, B. Mann, A. Ca6o, 3. CemepeHu, M. CnaHHo, I. TaHau, ®. Ten6uc, $. TeneH,
Twu6op, LW TpeHyeHn, M LanamoH, W. LWapHagn-Hagb, M. Léw

=£L7?

;(

B 1975 ropay 60nblioe BHWMaHWe YAeNAN0Cb W3YYEHWID W CPaBHUTENbHOMY
aHanM3y KOMMMNEKCHbIX CUCTEM MPOrpaMMHOro obecneyeHWs COBPEMEHHbIX ManbiX 3BM.
[MoNyyYeHHbIA ONLIT WKWPOKO MCMONb30BaANCA NpU NpoBefjeHWM pa3paboTok. B Haweih pa-
6oTe BCe O6onblyl ponb npuobpeTaeT pa3paboTKa NPUKNAAHbIX MNPOrpamMMHbIX CUCTEM
N Heo6XOoAMMbBIX ANA HWUX CpefCcTB nporpamMupoBaHus. bbina ycoBepllieHCTBOBaHa AWUC-
KoBas onepayumoHHas cuctema MINOR/D 3BM tuna TPA-70. PacwwupeHue KOHGUrypa-
umn 9BM TPA-70, pabGoTatowein B naBoTpene, MO3BONMAO HayaTb WUCMbITAHWE CUCTEMBbI,
pa3paboTaHHOW Ha mojenupyrouieli nporpamme, O0fHakKo, B CBA3W C 3TUM noTpeboBa-
NoCb MOAKMIOYEHWE K CUCTeMe HOBbIX YMNpaBAALWWX Nporpamm nepudepuitHbiMW yCTPOKCT
BaMu (AWCK; MaTpUyHOe MnevyaTallee ycTpohcTBO, andaBUTHO-LWGPOBOA AuMcnnein).
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Pa3spaGoTaHbl HOBble BapuaHTbl accemb6Giaepa M APYruMX CUCTEMHbIX NpoOrpamm,
KOTOpble MOTYT MCNonNb3oBaTb AUCK B Ka4yecTBe YCTaHOBKM BBOJa W BbiBOAA. Takum
o6pasom paspa6oTka nporpamm cTafa 3Ha4yuTenbHo yaoGHee. OnepauuoHHas cucTe-
Ma 6bina AOnNonHeHa mporpammamu ynpaeneHus aiinamu, umelowumncs B Buge ob6eny-
XMBaHWA CcynepBM3opa Kak ANA CUCTEMHbIX, Tak W AN NoTpebUTeNbCKUX Nporpamm.
Takum 06pa3oM MpuUMeHeHMe [AWCKOB CTano BO3MOXHBIM W ANS nonb3oBaTenei. [JocTyn
K AUCKY noka TpebyeT nporpamMMupoBaHWs Ha YypoBHe accemb6nepa. ObecneyeHue
poctyna K AMCKY Ha S3blkaX BbICOKOrO YPOBHA 3amnaHMpOBaHO Ha clefylownit rog.
MapannenbHo upaeT pa3pa6oTka makeTa o06CnyXxuBaloWUx nporpamMm, obecneynBaroLmx
MCnonb3oBaHWe AUCKOBbIX (aiinos.

Cuctema nporpamm, GYHKLMOHUpYIOLWAA BO BpeMsf cyeTa Mmporpamm, Hanu-
CaHHbIX Ha fA3blkax FORTRAN u BASIC, 6bina paclwupeHa nognporpammamum apumeTuku
MHOFOKPaTHOW TOYHOCTM M CTaHAapTHbIMU QYHKUMAMU. C Lenbilo yAOBNeTBOPeEHUA
Tpe6oBaHUii nonb3oBaTeneinl co3faH cneumanbHblii BapuaHT cuctembl BASIC, obec-
neymBarloLWmMin TOYHOCTb A0 12 feCATWYHbIX 3HAKOB. LieHTpanbHbIi Habop nepudepuii-
HbIX ycTpolhcTB (Hanpumep, AUMY) 6bin cpenaH JOCTYNHbIM AN NoNb3oBaTenein B
cucteme BASIC c pa3gefnieHMemM Mo BPeMEeHMU.

[Ana nonb3oBaTeneil 6bina cocTaBneHa [LOKYMeHTauus OGyMaXHONEHTOUYHOIA
cunctembl MINOR Ha BeHrepckoM M aHrAMACKOM f3blkax. [loaroTaBnuBaeTcs WMHGoOp-
MaLM6HHbIA 6lonneTeHb,0606WakWmMiA Hanbonee BaXHble MHCTPYKLWM NO MCNONb30BAHWUIO
cucTemMbl M ob6nervawLwWwmini opueHTaLMio B PYKOBOACTBax ANA nporpammucTa.

B TeueHne npownoro roga obecnevyeHue Mmanoii 3IBM TPA/i 6bINn0 3Ha4YM-
TeNbHO pacWMpPeHo BCNeLCTBME 3amycka B 3KCMAyaTauul onepayuoHHbIX CUCTEM
OS/i m RTS/i. CocTaBneHa HoBas 6ubnamMoTeka nporpamm, cofepxawas MNONAHbIA
MaTepuan Matematmyeckoro obecneveHus 3BM TPAJi.

[vnckosas onepaynmoHHas cuctema OS/i nerko npucnocabnuBaeTcs K fJaH-
HOW KOoHpurypauun. OHa MOXeT McnonbL3oBaTb onepaTuBHoe 3Y ¢ emKocTbio 8-32 K.
EMKOCTb pe3sujeHTHOW 4yacTum cuctembl Bcero 256 cnoB namAaTW? eMKOCTb Pe3UAEHTHO-
ro yyactka gucka 14 K cnos.

Mporpamma ¥ nakeTbl mporpamMm cuctemoin 6ubnuotekm OS/i palOT BO3IMOX-
HOCTb pa3paboOTKM HOBbIX KOMMOHEHTOB MaTeMaTu4yeckoro obecneyeHus, NpoBefeHUSA
HayYHO-TEXHWYECKUX pacuyeToB M 06pabOTKM [aHHbIX C MOMOWbID NpOrpamMm, HanucaH-
HbIX Ha fA3blKax BbICOKOTrOo YypOBHA. CucTemHas 6ubnuoTeka COAEPXUT nporpammbl Ans
nepejayn faHHbIX Mexpay hainamu, pefakTMpOBaHUA TEKCTOB W TPaHCNATOP C fA3blka
accembnepa. MakeTHas o6paboTka 3afay NpPoM3BOAMTCA MOHMTOpamu BATCH u CCL
(Concise Command Language). log ynpasneHnem OS/i n3 A3bIKOB BbICOKOrO YpOBHA
MOryT ucnonb3oBaTbcs fA3blku FOKAL, BASIC, FORTRAN 11, FORTRAN IV un MINIBOL.
Cuctema npurogHa u Ans 06CNYXWMBAHUA MarHUTO(OHOB.

[pyroii onepayuoHHOW cucTemoli, yaoBneTBopsloWel cneunanbHble TpeboBa-
HUs , ABNAeTCA cucTemMa B peanbHOM MmacwTabe BpemeHun (RTS/i), npepctasnatowas



218

coboll cpefCcTBO AN ynpaBneHWs cuctemamum B peanbHOM MacwTabe BpemeHu. Cuc-
TemMa NpuUrogHa fAnnW BbINONHEHUA 3ajay nNo c60py M3MepUTeNbHbIX [AaHHbIX KOHTpONs
W perynnpoBaHWs MpoMbIlWAeHHbIX npoueccoB. Cwuctema RTS/i MOAYNbHOW CTPYKTypbl
ABNAETCA pe3MAeHTHOW CcUCTemMOi (MONHOCTbIO HaxopuTcs B 3Y). OHa BMewaeT npor-
pamMmy c o6bemMoM MeHble 1 K cnoB, KoTopas MOXeT ynpaBnsaTe 63 He3aBUCUMbIMU
APYTr OT Apyra 3ajaHusimMu c (UKCUPOBAHHBIM MpuopuTeToM. [MOCKONbKY 3ajaHuem

C CaMblM HW3KUM npuopuTeTtom cucTembl RTS/i moxeT 6biITb M cuctema OS/i, B o-
HOBOM pasfene namaTW MoxeT paboTaTb Nnb6as cuctemHas nporpamma OS/i.

CucTtembl nporpamMm c6opa [JaHHbIX M3MepeHWUs W ynpaBfeHWs npoueccamu,
paspaboTaHHble gns 9BM TPA/i ocHoBaHbl Ha cucTteme RTS/i, Ha A3blke BbICOKOTO
ypoBHs INDAL # Ha MOHWUTOpe cucTembl. [MepudepuniiHble ycTpoiicTBa ynpaBnsiemblXx Npo-
LeccoB nogknwyvatTcs K 3BM TPA/i uyepe3 6n0ku KAMAK

CambiM 3HAaYUTeNbHbIM pe3ynbTaToM B 3TOW 06nacTu ABAAETCA YCMelWwHoe
McnbiTaHe cucTemMbl c6opa W3MepPUTENbHbLIX JaHHbIX, pa3pa6oTaHHOl Ana MpugyHaiickoit
TENNOBOW 3NeKTpOCTaHUMN. ITO 03HA4aeT YCMewWwHoe 3aBeplieHMe ABYXNeTHel paspa-
6OTKW NPOrpamMmMHOro o6ecneyeHus, KOTOpOe MPOBOAMNOCL B TECHOM COTPYAHWUYECTBE
C KONNeKTMBOM, paspabaTbiBatolWum annapaTtypy.

3aBepliaeTcs cO3faHuMe CUCTeMbl YyNpaBieHUs psfOM BeCOB W CMecUTeNem
ANs cTeknoAdyBHOro 3aBofa B r. Opowxasa u pa3paboTka 6Gonee MpocTOil cuUCTeMbl
c6opa M3MepuUTeNbHbIX AaHHbIX N0 3aka3y bBypanewTckoll KOMMUCCUMM KOHTPONA OKpYyXaio-

e cpepgbl.

Hauyata paspa6oTka ABYX CMUCTEM ynpasieHWs npoueccamu: OfHa U3 HUX
npegHasHayeHa ANA ynpaBneHus 6eH30MPOBOAOM, a Apyras - MapkoMm pe3epByapos
XUMUYECKOW MPOMbILINEHHOCTH.

Pa6oTbl nNo npumeHeHuto 3BM TPA/i B KauyecTBe CTaHLUWM BBOJa-BbiBOfAA
npn 3BM EC-1020 MOXHO cuyuTaTb pe3ynbTaTuBHbIMU. Co3faHa nporpamma And yn-
paBneHus 6AOKOM conpsXxeHwusa, feicTBytowas B manoih 3BM. [na CTbIKOBKM He noTpe-
6oBanocb MoAMGMKaLMM ONepayuoHHOW cucTembl MawwnHbl EC-1020 DOS, nockonbky Ma-
nas 3BM mopenupyet ana 3BM EC-1020 cTaHpapTHoe nepudepuiiHoe ycTpoiicTBo. [Mpu-
MeHeHWe cuctembl ¢ AByma 3BM: manas OBM umcnonb3yeTcs B KauyecTBe BXOAHOW nepu-
thepun 6onbwoin IBM, 4TO MNO3BONAET OCYLWeECcTBAATbL nNepefady 3ajaHWil Ha 6ONbLY
OBM, a pesynbTaTbl pacyeToB C 60nbwoit 3BM MOryT 6bITb nepefaHbl Ha NEHTOYHbIN
nepdopatop Manoin 3BM unm Ha rpadonocTpouTenb, MNOAKMIOYEHHbIH K Manoii 3BM.

Paspa6oTaH nakeT nognporpamm rpagonocTtpoutens gna 39BM EC-1020.
MakeT noAgnporpamMm COCTOWT M3 OCHOBHbIX MOANPOrpamMM W MOCTPOEHHbIX Ha HUX
6onee CNOXHbLIX NporpamMm (pucoBaHuMe HOMOrpamMMm M rMCTOrpaMm, akKCOHOMeTpU4Yec-
Koe un3obpaxeHue GYHKUWIA C [BYMS MepeMeHHbIMU C yKa3aHWeM NWHWIA ypoBHel u
T.n.). T[lporpamm, npuMeHsAKOLWMNe NOANPOrpaMMbl CUCTEM, WCNONb3YKT rpadonocT-
ponTenb, NOAKMOYEHHbIW K Manoii 3BM, uepe3 MawuHHyl cBf3b EC-1020-TPA/i Kak
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B pexume "OH-naiiH", Tak 4 B pexume "odd-naiiH". MakeT nognporpamm HanucaH

Ha a3blke FORTRAN (3a WCK/IHOYEHWEM HEeCKONbKUX OCHOBHbIX NpoOrpamm, KoTopble 6biin
HanucaHbl Ha fA3blKe accembnepa), 4TO MO3BONAET MNepeHOC ero Ha Apyrue 3BM c
HebonbloW MoguduKaLmnel.
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H. baguHcHu, J1. Bapra, Bb. Tlennam, M 3umanHu, H. Hynuap, . Hawmet, 4. Xersgiow,

N. Xopsat

Pa3pa6oTaHHbIli B npownom roAay nakeT nognporpamm PRAKA, cocTosuwmi
n3 nognporpamm FORTRAN fnsa nonyyeHUs MNOMUHOMHBIX W palyuoHaNbHbIX annpokcuma-
UMA (YHKUWA, 6bin NoAaH Ha NpueM B COCTaB MaTemMaTumuyeckoro obecneveHus EC
3BM. WcnbliTaHWA, npoBefeHHble Kak B BeHrpuum, Tak M 3a py6exom, nNpownu ycnewwHo,
N nakeT nojgnporpamMm oduuuanbHo 6bin1 MPUHAT B COCTaB MaTemaTumyeckoro obecne-
yeHuna EC 3BM.

National Center for Atmospheric Research, Boulder, Colorado, CUlA



Mpogonxanucb MccnefoBaHWs, CBA3aHHble C MOWCKOM Haunydywein paynoHanb
HOW annpokcumauuu cneumnanbHblX (QYHKUWi. Pa3paboTaHbl (opMynbl ANS NONy4veHUA
3eMeHTapHbIX (PYHKLMA C BbICOKOW TOYHOCTbIO. PesynbTaTbl 3Tux paboT Mcnonb3oBa-
nucb npu pa3paboTke nakeTa MaTemMaTuyecKux nognporpamMm Ans manoin 3BM TPA-70.

Mo ngee npodeccopa JlaHuow 6bin NpoBefeH Pypbe-aHANUd FeHePUPYEMbIX
BbIUMCNUTENLHON MallMHOW NCeBAOCAYYANHBIX YUCEeN PaBHOMEPHbLIM pacnpeieneHuem, U
MCCNefoBaHO KPYroBoe pacnpefefneHue amnauTys v (pas3oBbiX Yr10B rapMOHUUYECKUX
KUX KOMMOHEHTOB. B pesynbTaTe Gbll  MOMYy4YeH HOBbIA METOf reHepauuu caydaliHbix
uncne HOpManbHOTO pacnpegeneHus.

B xofe coTpypHuuyecTBa c¢ [NnaBoTfeNnoM uWcCneioBanocb MpPUMeHeHUe 06-
o6l eHHOro mMetofa HbloToHa-PadcoHa ANs pelleHUs 3ajay Mo pacyeTy MONEKYNSAPHbIX
CUNOBLIX MOCTOAHHbIX, MaTpuua FKOGM KOTppbiX 61M3KA K CUHTYNSPHON.

Ons pasnoxeHus B pag o6paTHOW MaTpuubl 6bI1 3a4aH NPOCTON anropuTMm.
Mpn peweHnn npo6remM YCNOBHOro ONTUMyMa TakXe 3afaH anropuTMm Ans onpejene-
HWA NOKanbHO ONTUMANbLHOTO AOMNYCTUMOTO HamnpaBAeHUS.

Mo coBMecTHOW ¢ WHCTUTYTOM NO wWccnefoBaHUK TBepPAbIX Ten Teme MNy3bipb
KOBOW namaTW pa3paboTaHa nporpamma fNns pacuyeTa CTPYKTYpbl CTEHOK MarHWTHbIX
nysbipeli. B pamkax 3TO# Tembl pa3paboTaH 60nee TOYHbIA MeToh AN pacyeTa nons
UMAUHAPUYECKN CUMMETPUYHOTO MAarHUTHOTrO AUNONS.

M3yyanucb fBe BO3MOXHOCTW YMEHbLIEHWA BPEMEHW onepayuun apI/Id)MeTI/IKI/I
B I'Iy3prbKOBOI7I namatTu. OpfHa M3 BO3MOXHOCTEW - MCNONb30BaHue napannenbHoro
Kofa C NMPUMEHEeHWeM cuctema CUHUCNEHUNA C oCTaTKamu, a BTOpasa - COKpaweHue
nporpamm npu nomowmn MHOTFO3HAYHOW NOTWUKMW.

Hauvata apgantauua naketa nporpamm SIRIUS ana o6paboTKM cnekTpos,
pazpaboTtaHHOro paHee ansa 9BM tuna ICT 1905.

Mpopgonxanucbk paboTbl No noucky uHdopmauun. Mo 3aka3y [ocypapcTBeH-
HOro 6lp0 BbLIYUCNUTENbHON TeXHWKW 6bina pa3paboTaHa MHDOPMALMOHHO-NOUCKOBAR
cuctema ana EC O9BM. Cuctema mmeeT MOLYNbHOE NOCTPOEHWE W MOXET OblTb pacliun-
peHa cornacHo Tpe6oBaHuaM. CucTema B HacTofAlee BPeMA WMCNbITbiBaeTCH.

Mpy nNoMOWM MMEKWNUXCH B CUCTEMe KOMMOHEHTOB MOXHO CO3faTb HOBbIA
TeKCTOBOMN 6aHK faHHbIX, UAM npeobpas3oBaTb BO BHYTPEHHKK CTPYKTYypy cucrtema
CylecTBYylOWMe MHOCTPaHHble 6aHKU. VIMeeTCHs BO3MOXHOCTb NOWCKa WHpoOpMaumum Kak
N3 TeKCTOBOro dpaitna faHHbIX, Tak W M3 MHBepTMpoBaHHOro daina. WHdopmaynsa
nevartaetca Ha AUMY.



221

C noMOLblO CUCTeKbl MOXeT 6bITb nMpousBefeHa akTorpapuyeckas u 6mbamo-
rpathuuyeckas ob6paboTka. Ha fgaHHoOW cucTeme 6yaeT 6asumposBaTbCAd WMHGMOPMaLMOHHAA
cnyx6a Mo Hay4HO-TeXHWYeCcKoih nutepaType.

B o6nactn 06paboTkum 6GMOAMOTEUHbIX [aHHbIX CO34aH TakXe nakeT npor-
pamMm, nNpurogHblii ana nowucka ny6nukaumm (nHpekc KWIC, mHgekc KWOC, kaTtanoru
pasnuyHoro Ttuna u T.p4.). [akeT nporpamm co3gaH Takxe Ha EC 9BM.
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YnpaB/fieHMe TeXHUYECKUM pa3BuTUeM U cHabxeHuem LD,
obbeguHALOWee TexHuyeckuii rnasoTgen. OTAeN TeXHUKU nNpuboposB W
naBoTAen cTpouTenbCcTBa W 3HeprocHabxeHwus, 6bin0 06pa3oBaHO B
1971 ropay, B 3agauvn YnpaBneHus BXoAAT pa3paboTka M NPOM3BOACTBO
MeXaHW4ecKUx cH6O0POK U 3N1eKTPOHHOro 060pyAoBaHWUSA ANS MPOBOAALLMXCA
B L/ nccnegoBaHuii.

Hpome WCNONHEHWS KOHKPETHbIX 3aKa30B, C Lenbld HenpepbiB-
HOro MOBbILLEHWSI YPOBHSA paGoT B COOTBETCTBUM C COBPEMEHHbIMU Tpe6o-
BaHUAMW, B YnpaBneHUM BefyTCA W HayuHO-uccnefoBaTeNbCKue paboTbl
no TemMam MalUMHO- W NPUBOPOCTPOEHUSA, NPeAYyCMOTPEHHble B [ONTOCPOY-
HbX W FOfOBbIX MflaHaX WMHCTUTYTa. 3a nocfefHue rogbl ob6nacTb MNpu-
MeHEeHUsi MOMlyYeHHbIX pe3yNbTaToOB paclwupunacb. 3Aecb U3roTaBAMBa-
I0TCA 1 paspabaTbiBaloTCA NPUMGOPbI NPOMBIWMIEHHBIX NabopaTopuii, a Takxe
KOMM/IeKCHble 060pYyf0BaHUA pas/inUHbIX OTeUYeCTBEHHbIX U 3apybexHbIX
npesgnpuaTuii.

OcHoBHOl 3apadveli OTgena sBnseTcs paspaboTka, efVHWYHOe
WM ManocepuiiHoe MNPOU3BOACTBO NaboOPaTOPHbIX CUCTEM, B KOTOPbIX
OCHOBHYI0O pOSib WUrpaeT 3/IeKTPOHMUKA.

OTgen npuobpen 60MbWONA ONbIT B CAEAYHOLWMUX TeMax«

- W3MepeHMWe, perynMpoBaHue W ynpaBfieHWe nabopaTopusmMm HelWTPOH-
HOro aKTMWBALMOHHOIO aHanu3a, a Takke CcUCTeM W3MepeHUsA 3ddekTa
Meccbayapa;

- CeMeiicTBO MNPeLU3NOHHbIX TEepMOpPEerynsTopos;

- BbICOKOTOYHbIE MU3MEPUTE/SIbHbIE W perynupytowue 6110KN pasHbIX I'IpM60-
POB MOCTOAHHOINo TOKa W HW3KOW 4acToThbl;

- cneuyvanbHble faTUUKW [ANA TPaHCAYKTOPOB;

3M1EHTPOHMKA MNpPeAnpoLeccopoB AN Pasrpy3knm 06paboTKM [AaHHbIX Ha
39BM,



mMaTemMaTy Hockass 06pa6oTKa CTOXaCTMUYECHUX W MCEBAOCTOXACTU UECHUX
npoueccos, B TOM 4uC/le, KOPPENSAUUOHHbIN U DPypbe-aHanua, Uccnego-
BaHWe HemapamMeTpUYecHol cTauMoHApHOCTW, pacno3HaBaHue quryp, u
npuMeHeHWe 3TOW TEXHUKU B MeAWLMHCKO-(PU3MONOrMYECKUX UCCeho-
BaHUSAX .

TexHUYeCKUn rnaBoTAen, KOTOPbIi ABNAETCA LeHTpanbHol
MallMHocTpouTenbHol 6asoli LPW, ob6pasosanca B 1961 rogy ob6beauHe-
HMeM pa3po3HEeHHbIX MexaHWyeckunx macTepckux. C Tex nop [naBoTAenom
6bl10 M3TrOTOBJ/IEHO W MNepefaHO ANA UCC/Mef0BaHUi HECKO/IbKO COTeH
YCTPOWCTB W 3KCNepMMeHTa/IbHbIX 060pPyAOBaHWUNA.

Bbino co3gaHo 60nblOe YWUCNO YyCTaHOBOK fna paboTbl B 06-
nacTu ynbTPaBbICOHOrN0 BaKyyma W BbICOKMX fAaBneHuli. C noMowplo He-
CKOMbKMX NpuBOpPOB BO3MOXHO MNpoBejeHUe MW3MepeHWA BO6AU3KM abconioT-
HOro HynsA, a C nomowblo Apyrux - Ao TemnepaTtypbl 2000°C B aTmoc-
thepe 3aWMTHOrO rasa WM Xe B BaKyyMme.

OngpakToMeTpbl, HEWTPOHHble CMEHTPOMETPbl, 060pysOBaHUS
ONsi MccnefoBaHWS paccesiHUs, MHEBMOMOYTbl aKTUBALWOHHO-aHANUTK-
yeckmx nabopaTtopuit - BCe 3TW obopyaoBaHWA, HeobXoAWMbIe ANA CO-
BpEMEHHbIX MCC/eA0BaHWUiA, 6bIM cO34aHbl MPU aHTUBHOM y4yacTum Tex-
HWYECKOro rnaBoThena.

KoHCTpyupoBaHMe U WCMOMIHEHWE MeXaHUKW PeakTopoB HyNeBoi
MOLLHOCTM f/1si BefyluUxcsi B VIHCTUTYTe peakTOPHbIX WUcCnefoBaHuii  6Gbuin
OCYLLeCTB/IEHbI creymanuctamm TexXHUUecKoro rnaBoTAena.

Kpome cHabxeHns ob6opyaoBaHMeM peaKTOPOB Hy/neBOW Mo
HOCTU, B TeXHUYeCKOM rnaBoTAene O6blIM M3rOTOB/MEHbl MeXaHWHa aKTUB-
HOM 30HbI, MPU PEKOHCTPYKUUM WHCTUTYTCKOro peaHTopa BBPC ocyuwecTs-
NleHa nepecTpoiika KnanaHOB KaHanoB W MOCTPOEHbl HOBble MHEBMOMOYThI
ona obnyyeHus .

KOHCTpynpoBaHMEM W WUCMOSIHEHUE MeXaHW4YeCKOW 4vacTu
aKTMBHOW 30HbI y4e6HOro peakTopa npu BysanewITCKOM TeXHUYECKOM
YHUBepCcUTETe, a TakXe MOCTPOeHUEeM 060pyfoBaHWs A5 aHTUBALMOHHOTO
aHanusa, [naBoThen BHec 60MblIOK BKNag B obecne4vyeHue ycnoBuiA co-
BPEMEHHOro 06yYeHWs cheLuanncToB.

B YnpaBneHWn TeXHWYECKMM pa3BUTMEeM U cHabxeHuem LY
paspa6oTaHa cucTemMa MOAY/NbHOr0 MOCTPOEHUA C XOPOLMMW TeXHU4ec-
KUMW XapaKTepucTuKamu, cnyxawas Ansa afepHbIX uccnefoBaHuii U ucnbl-
TaHUs MaTepuanoB C WCNonb3oBaHuMeM 3pdekTa WMeccbayapa.
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Bonbluoe 3HayeHWe KMeeT NPUOGPeTEHHbIN onNbIT B 06nacTu
TOHHOI MexaHWHW, BaHYyMHO TeXHWHW W MHeBMaTW4YeCcHOW aBTOMaTUKW,
0co6bIX BWAOB CBapHW, a TaHXe B 06/1aCTU MOCTPOEHUA MarHUTHbIX
nepugepuii BbIYUCAUTENBHOW TEXHUHMW.

JTOT OMbIT 6bIT MCNONbL30BAaH MNPU COGOPHE KOMMIEKCHbIX
HENTPOHHO- aHTUBALMOHHbLIX AHaNNTUUYECKUX NabopaTopuil, AN KOTOPbIX
TexHUuecKuidt rnaeBoThen paspa6oTan HeWTPOHHble TeHepaTopbl W MHeB-
MOMOUThLI, MCMOMb3ys pe3ynbTaTbl MCCNEA0BaHMWIA, MOMyuYeHHble B APYrux
oTAenax WHCTUTYTa. AKTWBALWOHHO-aHANWTUUYeCKue na6opaTtopum c
HEMTPOHHLIM TeHepaTopoM, paspaboTaHHble B YNPaBAeHUU TeXHUUECKUM
pasBuTUEM U cHabxeHuem LD, paboTaloT ycnelwHo He TOAbKO B BeHr-
puu, HO W B psfe APYTUX MHCTUTYTOB COLMANMUCTUUECKWUX CTpaH.



OTAEN TEXHUKW MPUBOPOB

PE3Y/IbTATHI

®OHOKAPAVOIr PAGUNYECKVE W3MEPEHNA

A.

*#

Boiikn, AO. Ho3maH, W. Mapoiu*, 0. [MapTow, &. CnaBuH, [A. LaHgop**

B pesynbTaTe pa3paboTOok cpeAcTB MaTemaTuueckoro npubopHoro obecne
yeHUa ypanocb co3faTb 6onee 3IMPeKTUBHYIO CcucTeMy nporpamm cbopa M 06paboTku
faHHbIX Ana manoil 3BM TPA/i n cpegHelt MawuHbl ICT-1905.

B pamMkaXx COBMECTHbIX paboT ¢ WHCTUTYTOM (PU3KYAbTYypbl M CMOPTUBHOM
MefWLMHb yAanocb foKa3aTb, 4YTO M3MeHeHMe Tem6Gpa cepfeyHblX TOHOB 4YYBCTBW-
TeNbHO XapakTepu3yeT MnepexofHble npouecchbl (M3MONOTNN KpoBoobGpaleHus. Ha
nepBom 3Tane 6bin nmpou3BefeH c60pP AaHHbIX OT WL CO CTalMOHapHOW cepfeyvHOoil
feaTenbHOCTblO. Ha pucyHke 1 mokasaHa cxema paspaboTaHHO Hamu (oHOKap-
auorpauyeckon cuctembl M3MepeHus M 06paboTKM faHHbIX ¢ IBM.

Pe3ynbTaTbl nokasanu, 4YTO WMeeTCcs OWyTUMOe pasnuuue B Tembpe
CepAeYHbIX TOHOB BO BPEMEHHOW 3aBUCMMOCTUM (AyKTyauum Tembpa y 340POBbIX
MYXUUH M XKEHWMUH. STW pe3ynbTaTbl NOKa3blBalOT HEO6XOAMMOCTb MPU COCTABNEHUU
6M6NNOTEK CTaHJAPTHbIX [AaHHbIX, UYTO ABNSETCA OAHOW M3 HaWMWX 06WMUX UeneW,
NPoOBOAUTbL TPYNNUPOBKY AaHHbIX COOTBETCTBEHHO MoONy.

Ons pasBUTUS (OHOKAPAUOTpaUUECKOi M3MEpPUTeNbHOW TEeXHUKM MNpPou3-
BeAU PEerucTpauuio B HECKONbKWX TOYKax 30H MNpocnywusaHwus. [MonyyeHHble peaynsT
Thl OMWUCLIBAOT MECTO-3aBUCUMbIe CBOWCTBA YaCTOTHOW KapTUHbI TPYAHOW KAETKM,
TOH 3ByKa XapaKTepusyeTcs CMeKTpamu pacnpeieneHuUs MOLLHOCTM U WHTEHCHUBHOCTH

dupma INFELOR,byganewT, BHP
VIHCTUTYT aTomHOl aHeprun L
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Puc. 1
doHaKapguorpagumyeckas cuctema U3IMepeHUA U 06paboTKM AaHHbIX ¢ 3BM

B pesynbTtaTe WUCCNefOBaHUA MNepBUYHOrO CEPAEYHOrO TOHA YAANOChH
CKOHCTPYMpOBaTb CXeMy aKyCTW4YeCcKOoW uMuTaumm ceppua. M3 BbIBOAOB chegyerT,
uto Kone6aHus, BbipabaTbiBaeTe CEPALEM, XOPOWO XapakTepuU3ylTcs C MOMOLYbIO
ABUXKYLMXCA B MPOCTPAHCTBE KOHLEHTPUPOBAHHLIX FEHEPATOPOB 3BYyKa.

ANEKTPOHHAA WM3MEPUTE/IbBHAA CUCTEMA JIABOPATOPUA AKTUBALIIOHHOIO AHAJNIN3A, TMOCTPOEH-
HAS C MPVMEHEHVEM MOOY/IEA KAMAK
®. bapaHu, n, Bapxanumu, M Tapgow, [. [fopa, E. [lepeHan

Pa3BUTWE TeXHONOrUM U CUCTEMOTEXHUKM 3NEKTPOHWKU [ano BO3IMOXHOCTb
fanbHeliwero ycoBepleHCTBOBaHMA pa3paboTaHHbiX paHee B LYIOM mamepuTenbHbIX
cuctem na6opaTopMyu akTMBALMOHHOTO aHanM3a, COGpPaHHON Ha TpaH3ucTopax.
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Kpeiitel HANAH nabopaTopuu aKTUBALMOHHOIO aHanusa



Mp PEKOHCTPYKUUU YUUTHIBANUCL BO3MOXHOCTU COBpeMeHHbIX WC u Tpe6o-
Bafocb o6GecneyeHWe BO3MOXHOCTM CTbIKOBKM ¢ 3BM, uT06bl B cregylouem 3Tane pas-
paboTKM NnaGopaTopus aKTUBALMOHHOrO aHanusa cmorna 6ol paboTaTb COBMECTHO C
3BM.

OGe HaWwmW Lenn AOCTUXUMBI MpuMeHeHUem cuctembl KAMAK, 6binu paspaGoTaHbl
MOAYNN, KOTOpPble COOTBETCTBYKT npegnncaHusmM KAMAK He TONbKO MO MEeXaHW4YecKoi
KOHCTPYKLUW, HO M NO CUCTEME NWTAHWUA, HO COOTBETCTBYIOT CTaHAapTy M N0 BXOA-
HbIM-BbIXOAHbIM YPOBHAM M MO CuUCTeMe KOMaHA. Takum 06pa3om, MCNONb3Yys MOAY/bHOE
NMOCTPOEHME, MOXHO OCYLIECTBAATb HECKONbKO Pas/iMYHbIX W3MEPUTENbHbIX KOH(MUTrypa-

L .

OnucbiBaemas Hmxe nabopatopus aKTMBALMOHHOro aHanusa 6bina paspa-
6oTaHa no 3aka3y JlyHalickoro mMeTannypruyeckoro kom6uHata. C nomowpto 4x1-ka-
HanbHOW W3MEPUTENbHOW KOH(pWUrypauuu onpefenstoT COAEpPXaHWe KUCNOpofa B CTanu.
CpepHee BpemMs OAHOTro aHanm3a cocTaBnseT 30-50 cekyHp. Jla6opatopus pa6oTaeTt
B HEMpepbIBHOM pexume.

NabopaTtopus aKTMBALMOHHOIO aHanuW3a MOMeleHa B [BYX CTaHAApTHbIX
kpeiiTax cuctembl KAMAK, M3 KOTOpPbIX B O4HOM pa3MmelieHbl aHanoroBble, a B APYrom -
undpoBble MOAYAU U BNOK MUTAHUA, NUTAOWWUIA TakXe W aHanoroBble MOAY/N.

doTorpatua aByx kpeiitos KAMAK BbileonucaHHo nabopaTopuym nokasaHa
Ha puc. 2
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TEXHWUYECKWUWN TNABOTAEN

PE3YNbTATHI

YCOBEPLLEHCTBOBAHVE OAHOKAHA/IbHOIO KANHNKO-TABOPATOPHOIO ABTOMATUYECKOIO AHAN
3ATOPA "SATELLITE"
b. bak, H. Hewmapku*, N. Ceke**, B. arpu

B pesynbTaTe HauaTbiX B Mpollefline rodbl pa3paboToK crnekTpockomuuec-
KOT0, MEeXaHU4YecKoro W 31eKTPOHHOTo 0GOPYAOBAHWA MONWUKAMHMKAM W GONbHULAM
ceTn 3apaBooxpaHeHus BHP 6bino mepefaHo ANSf 3KcnayaTauMum HeCKONbKO LieneBbliX
npm6opos.

Ycnosus "pabouero” pexuma nNpu WHTEHCUBHOW Harpys3ke AalOT BaXHYH WH-
thopmaumio ana 6onee TOUHOTrO ONpefeneHWsa HanpaBieHWA fJaNbHelllero yCcoBepLUIEHCT-
BoBaHUA. C MCnonb3oBaHMeM OMbiTa nNoTpebuTeneid npoBefeHbl cheAylolne N3IMEHEHUA:

- MWHMManu3auus OpraHoB ynpaBieHUs,

- MOBblEHWe TOYHOCTW AO3UPYHOWMX YCTPOMCTB,

- BCTpPOEHWE 3alWWUTHON NHEeBMaTU4YeCKOW NOrM4Yyeckoil cxembl AN npepoTBpa
LLeHUs MOBPeXAeHW’ A npu BbiNajeHun ceTw,

- YCOBepLEeHCTBOBaHWE 3N1eKTPOHUKM ANS yBeAWYEHWUS NUHEAHOCTW W [Nu-
TenbHOW CTabUNbBHOCTHU.

WNCCNEAOBAHMA MO ONAMHOCTUKE MEXAHUYECKOIO LUYVA 1 BUBPALIMIA
/1. EpxabeH, M PaHkn, B. 3rpu

Lienbto uccnefoBaHWii no fUarHocTUKe LWyma, NPoOBOAAWMXCA B TeXHUYECKOM
rnaBoTaene, ABNAOTCA pa3paboTka M3MepuUTenbHbIX MeTOAMK, MaTeMaTM4yecKoro ob6ec
neyeHus u cbopka 6nokoB "hardware"

OTpen TexHUKM npubopos LN
onTuyecknin rnasoTgen WHcTUTyTa ¢u3MkM TBeppgoro Ttena LA

##



- AN onpefeneHWs XxapakTepHblX AMHAMUYECKUX CBOWCTB /ANA aKTUBHbIX

M NacCUBHbIX 3/1€MEHTOB OfMHaKoBO/,

Ans 06HapyXeHUs MCTOYHMKOB W MPUYUH aHOManbHbIX LWYMOB M KonebaHWii,

- AN NpoOrHo3a HeWcnpaBHOCTE MO M3MEHEHUI0 BO BPeMEHW COCTOAHUIA
wymMa U KonebaHWii M ANs OLEHKU NapamMeTPoOB HAaAEXHOCTU MeXaHuuyec-
KUX CUCTEM W MeXxaHWuyeckux 6710KOB, cofepxaliux Bpallalolmecs unu
ABUXKYLLMECH 3NEMEHTbI.

WNccnepoBaHUas OCHOBaHbl Ha KOPPensLWOHHOM W CNeKTpalbHOM aHannsax
N Ha onpefeneHWn pasNMyHbIX MNepexoAHbiX QyHKunmin /puc. 3/.

Puc. 3
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Bu6pauun o60pyfoBaHUsA C BpalialoLm-
mMucs /aBUXYyWMUMNUCS/ 3NeMeHTaMU MOTYT CUYMTaThb-
CA CTallMOHApHbIMM, CTOXacTUYeCKUMMMW npouecca-
MW C NEepuofMYecKUMW KOMMOHEHTaMW} Takue cu-
CTeMbl MOXHO onucaTb CTAaTUCTUYECKUMU MeToAda-
MW, W OHW B 3HAYUTENbHON CTeneHW MOryT O6biTb
9KCMEepPUMeHTaNbHO OTOXAECTBNEHbl MyTeM npume-
HEHWUS KOPPEensuMOoHHOW WM3MepPUTENbHOW TEXHUKMU.

[na oueHKW 3TWX W3MepeHWid NpUMeHAN-
cf cToxacTumueckuii aHanmsatop Tuna NA-200,
pa3paboTaHHbIi B WMHCTUTYTe aTOMHO-3HEpPreTu-
YeckMx uccnepfoBaHuin LINDW, a pacuyeTbl NpoBoO-
aunnce B pexume “"off-line" Ha manoit 3BM,
pa3paboTaHHOW B WHCTUTYTe W3MEPUTENbHON K
BbIYUCNNTENbHOW TexHUKn LUNDA.

Paspa6oTaH HOBbIii MeTOA C NpuUMeHe-
Huem 3BM ANs OLEHKM AMHAMWYECKOTO COCTOAHMUS
ABUXKYLLMXCA MEXaHWYeCKMX cucTem. AHanM3 cuc-
TeMbl NMPOBOAMTCS 6e3 BHEWHEro BO3AeicTBUA
nyTeM aHanuM3a ONTUYECKN (UKCUPOBAHHOMN MH-
(hopMaunMm n M3ydeHWUs NPOU3BONbHLIX aBCOMOTHbIX
M OTHOCUTENbHBIX ABUXEHMWIA.

Puc > 4 [B/KeHMe xapaKTepHbIX TO4YeK 31eKTpo-
-MeXaHMYeCKUX CUCTEM 3anuCaHO C MOMOLbIO Bbl-
COKOCKOPOCTHOW KWHOCbEMKW. Tlo yHKUMAmM ab-
CONMOTHOIO U OTHOCWUTENbHOrO CABMUTa OT BPEMEHW, MNONYy4YeHHbIM Mmocne LWGHPOBOro npe-
o6pa3oBaHMA, C MOMOLbBID NpOrpaMm MaTeMaTW4yeckoro obecrnevyeHus, pacCYUTbIBANUCH
(YHKLUU CKOPOCTU M YCKOPEHWSA, Ha OCHOBE KOTOPbIX WMEEeTCA BO3MOXHOCTb OMpefefneHus
ANHAMUYECKNX BAUAHWIA.

O6pa3oBaHMeM CMNeKTpa COOTBETCTBYIOWEr0 ABVWKEHUS MONYYEHO 3KCMepUMeH-
TanbHOE OTOXAECTBAEHWE WCCheayeMol cucTembl,/puc. 4/.

MYB/WKALIN

1. RANKY, M., EGRI, B.: Low cost, small computer based evaluation of high-
speed film recordings. Proc. XXIXth AICS-ISFA Congress, Eindhoven, 1975

2. DEKANY, L., CECH, V., RANKY, M.: High-speed cinematography as a modern
test method of electromechanical switches.Proc. XXIXth AICS-ISFA
Congress, Eindhoven,1975



MOCTOAHHBIE MAIMHUTbI
M. et

Ha ocHoBe
Tuna PNM-1, patowmii

M3MEepeHN sLEepHOro pesoHaHca.

Puc. 5

MccTastHHbIA MarHMT 60MblIol cTabunbHOC-
TM Tuna PNM-1

Puc. 6

MocTosiHHbIA MarHuT Tuna BFM-1 ana onpe -
fleNeHNs BNaXHOCTU 3epHa
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HaKONNeHHOro onbiTa pa3paboTaH MNOCTOAHHbIN FAMP-marHut
oco6eHHO cTabunbHOE M OJHOPOAHOE MarHWTHOE Mose ANs

HOBW3HOW [AHHOro MarHuTa sB-
NseTCs OXNaXAeHue NPOTOYHOW BOAON
BCTPOEHHOr0 MarHUTHOro MaTepuana Tuna
KOMAG 600,
X0AMMas YyCTOMUYNBOCTS.

yem n obecneymBaeTcqd Heo06-
MarHutom cos3pa-
eTcs HanpsXeHHocTb nong 5000 laycc B
20 MM-OM BO3AYLIHOM 3a30pe.
120 «kr.

Ero Bec:

B 1975 roay 6bin co3gaH MOCTOSAH-
Hbli MarHuT Tuna BFM-1 gna obopypoBaHus
AMP,
HOCTM 3epHa.

cnyxatuwero gna onpepeneHna Bnax-

MpnMeHeHNe NOCTOAHHOIO MarHuT-
HOro maTtepuana u3 qepputa 6apus fano
BO3MOXHOCTb MONYYEHUS OYEHb NEerkoro
MarHuTa. MarHuT cosfaeT HanpsXeHHOCTb
nona 1500 Faycc B 30 MM-OM BO3JYyLIHOM

3a3ope. Ero Bec: 21,5 kr.
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PREFACE

This particular volume of our Yearbooks, which
appears somewhat later than usual, has been written with
the now traditional intention of informing the reader about
the current scientific activities of the Central Research
Institute for Physics (KFKI). Our aim, as ever, is to report
the most essential results, though we are aware that this
permits only a brief survey to be given while hardly reveal-
ing the deeper interdependence of scientific efforts.

There would have been little point in devoting this
brief preface to summarizing the anyhow concisely presented
results, it seemed more appropriate to review the history
of our institute on the occasion of the 25th anniversary of
it8 foundation.

The year 1975 was a year of jubilees. May 1975 saw
the celebration of the 150th anniversary of the foundation
of the Hungarian Academy of Sciences; the occasion was mark-
ed by reviewing the progress of sciences in Hungary over the
past 150 years with special regard to the 30 years after
the liberation. In the history of these thirty years - it
can be stated without pretensions - the Central Research
Institute for Physics also played an important role since
this 30-year period includes the 25 years over which the
institute at Csillebérc - which started with a staff of
about 100 - developed into a research centre with more than
2000 workers. Our research centre has gained a considerable
reputation the world over; we have acquired sincere friends
in the socialist countries, above all in the Soviet Union
which has given us constant and efficient support in the
initiation, development and execution of our various im-
portant research programmes.

In connection with anniversaries, we recall the
past in order to feel more secure in the present and to
envisage more courageously the future.



Some of mB object to, others approve of the cele-
bration of anniversaries. My view is that a useful purpose
is served, in looking baak from time to time not in order
to be absorbed by the past but in order to see our present
free from the distorting effect of current daily worries;
we can then ponder the "future in this way.

BRIEF REVIEW OF THE PAST

The foundation of the Central Research Institute
for Physics was determined by a resolution of the Presidium
of the Hungarian Academy of Sciences of 7th July 1950, this
decision being confirmed by the Supreme Economic Council
Order No. 495/25/1950. The Institute was established on 1st
September 1950.

The deed of foundation declared that research ac-
tivities in the institute should cover basic dnd applied
research and development in specific fields of physics (to
be specified later) the scientific results of which should
be utilized to benefit the national economy and that this
should be done, insofar as possible, iIn cooperation with
industrial organizations; the institute should also assist
in the education and training of specialists.

From 1950 till 1958 the work of the institute was
subject to supervision by the Hungarian Academy of Sciences;
from 1958 to 1967 the institute was the joint responsibility
of the Hungarian Academy of Sciences and the National Atomic
Energy Commission. Since 1967, supervision has reverted to
the Hungarian Academy of Sciences.

The first period of development was between 1950
and 1955 during which time the main task of the institute
was to establish an up-to-date experimental basis in most
of the branches of physics relevant to the Hungarian eco-
nomy. In this early stage of development research work was
mainly directed to reproducing results known from the lit-
erature. This work led, as was envisaged, to the estab-
lishment of a body of scientists who were to createmthe
necessary technical and experimental conditions on the one
hand and to gain the experience necessary for the evolu-
tion of research activities on the other. Also established



during this period were the different departments and within
these, sections whose purpose was to provide the necessary
mechanical and electronic equipment for research.

In the second phase (1966-1959) the sphere of in-
terest of the institute was extended to other branches -
nuclear chemistry, electronics, reactor research - in ad-
dition to the purely physical research previously carried
out. This was made possible mainly by the construction and
installation of a WWRS-type research reactor bought from,
the Soviet Union. The staff and supplies showed a consid-
erable increase during this phase. The utilization of the
research reactor enabled several research programmes to be
set in train in the fields of neutron physics, nuclear
chemistry, reactor physics, solid state physics, etc. It
was also during this second period that international sci-
entific relationships, primarily with the Soviet Union,
were fostered and established on a more regular basis.

In the third period of development (1960-1970)
the character of the research activities underwent a grad-
ual change. The research institute which had been earlier
engaged mainly in basic research became a research centre
doing basic, applied and developmental research work and
executing also certain experimental manufacturing tasks.
The complexity of the institute manifests itself partly
in its concern for the organized cooperation involving
several branches of science, and partly in the fact that
every phase from basic research to experimental manufactur-
ing is, or can be included in its activities.

The fourth period (since 1970) is characterized
by activities increasingly concerned with research and
development furthering directly or indirectly the progress
of the national economy. The results of the institute,
particularly those obtained in measuring and computer
techniques, are ever more being implemented in the field
of applications in our own and in other countries. This
most recent period has seen the initiation of research
programmes centred on concrete economic goals (research
of memory materials, development of ion implantation
technology for semiconductor production, atomic energy
research, etc.), and an increasingly important coopera-
tion with industrial firms (Csepel Metal Works, Tungsram



Co. etc.). The interest in practical application also
stimulates basic research which has been always an impor-
tant aspect of the institute* 8 activities.

In order to increase the efficiency of research
work, widespread cooperation has been established with the
most important scientific institutes at home and abroad.
Also joint research undertakings, the most advanced form
of cooperation, have become more and more frequent.

The activities of the last few years have been
influenced to a considerable extent by complex plans of
national scientific research programmes determined at
governmental levels. The institute takes part in the
fulfilment of several of these programmes and is partic-
ularly concerned with the coordination of the '"research
into solid states"™ programme.

Since January 1, 1976 the institute has been
reorganized to form a research centre composed of four
scientific institutes which,however, comprise a single
entity from the point of view of overall management and
policy.

The present efforts of the research centre are
directed towards four main research areas - accordingly,
the division into the four organizational units - insti-
tutes. These four research areas are

- particle and nuclear physics

- solid state research

- nuclear energy

- measuring and computer techniques

It is no easy task to review the results of our
activities in the past 25 years. Recapitulating, of course
only summarily, the most important achievements of the past
years, the abundance of results in research work makes it
almost impossible to choose the most relevant examples.
Nevertheless, a choice had to be made and 1 apologize if
my choice reflects some bias.

May 1 start with a general remark. Even though
we are aware that our institute is now of high interna-
tional standing, that its basic results are acknowledged
all over the world and that its results in applied research



are widely wntilized in many forme by our industry, even
so, my conviction is that the moet important effect of
the concrete resuits and of the institute3s entire past
actiivity ra manifeeted by the high level of scientific
and technical culture created by the insti tube’s col-
ledi-ive and di 8seminated throughout our country and
beyond.

Let me Ffirst present some of our outstanding re
nulte iIn basic research:

- The low intensity light interference and coincidence
experiment concerning the nature of light (referred
to in a number of textbooks because of its basic im-
portance).

- Clarification of the multiphoton photoeffect produced by
high intensity laser and of the laws of photoionization.

- Theoretical interpretation of the nuclear noise (nheutron
intensity fluctuations) in nuclear reactors.

- Discovery of new magnetic structures and elucidation of
the mechanism of several structural transformations.

- Detection of the galactic anisotropy of cosmic rays.

- Essential development in the theory of nuclear reactions
(three-body effects).

- Elaboration of a new principle of neutron spectroscopy
(neutron echo).

- Determination of the Rydberg constant to extremely high
precision.

- Observation of magnetic domain wall dynamics with a time
resolution of 107 ° sec.

- Elucidation of the relationship between atomic ordering
and magnetic properties in a number of alloys of prac-
tical importance.

- Theoretical and experimental clarification of the anom-
alous behaviour of the tunnel current in metal-insulator-
metal junctions.
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- New theoretical and experimental results obtained in the
field of impurity effects in metals.

These and similar results have contributed to the
high scientific reputation of the institute of which we
are rightly proud.

Besides basic research, our scientists have always
been much concerned with the utilization of scientific re-
sults to benefit the national economy. Science is multiply
related, directly or otherwise, to modern technology. 1
think that the following list of practical results could
give insight into this activity of the institute3s staff.

- Research in nuclear physics required the development of
a number of instruments. Nuclear instruments developed
at our institute provided the basis for the current
production of nuclear instruments by the GAMMA Works,
Budapest.

- A complex multichannel analyser for the sorting and
storing of a large number of different data has been
developed by ourmspecialists. This instrument is now
currently produced by the Works for Electronic Measur-
ing Gear, Budapest.

- This work in electronics made it possible to build the
first Hungarian small computer, the TPA-1001, in our
institute.

The TPA-type small computers are very popular. More
than 100 various configurations are in operation all
over the world. The designers were awarded a National
Prize in 1974.

The measuring and data collecting system based on the
TPA/1 computer installed in the Danube Heat Power Sta-
tion at Szazhalombatta represents an outstanding achieve-
ment. During the SO days3 trial period it operated con-
tinuously without any failure and has been satisfactorily
used there ever since.

The development of the CAMAC (Computer Aided Measurement
and Control) system in our institute for data process-
ing Is an important international success.
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The KFKI1 equipment for fast oxygen determination which
iB based on the neutron generator and data collecting
system developed for nuclear research is profitably
operated in the Dunaljvaros Steel Works, in the Raba
Waggon Factory, Gy6r, and also in plants abroad.

The Central Research Institute for Physics set in train
the development of methods for the production of radio-
isotopes. This work has been continued and carried on
ever since by our congenial neighbour, the Institute of
Isotopes of the Hungarian Academy of Sciences.

Owing to the remarkable results obtained in reactor re-
search, our institute has been chosen by the Council for
Mutual Economic Assistance (COMECON) to set up an in-
ternational research team for the study of reactor

cores in pressurized water nuclear power plants. This
team has already determined important neutron physical
data required for the development of the 1000 MW type.

The world wide 'protein famine" and the requirement of
economical management prompted KFKI researchers to work
out a fast analytical procedure for the determination
of protein content. The equipment, called "autoPRODET"
has already aroused wide interest among specialists at
home and abroad.

Similarly, great interest is shown in our automated,
computerized analytical equipment, called "Satellite”
which 18 particularly suitable for medical purposes
since it rapidly performs the complex analysis of
blood, urine, etc. (body liquids in general)-.

Investigations iIn the noise theory led to results which
are successfully utilized in the phonocardiograph and
analyser developed in the KFKI and much appreciated by
heart specialists.

The first operating laser in Hungary was built by KFKI.
The Hungarian Optical Works, the REMIX Co. and several
other firms are now fruitfully exploiting our laser
research results.

The biopotential meter, the femtoammeter for the mea-
surement of extremely low (10 ™ A) currents, the family



of high precision thermometers and controllers, etc.
developed by the KFKI are widely known and extensively
in use.

- As a direct result of the work carried out to comply
with the objectives of one of the national programmes
"solid state research", the foundation of a high stand-
ard of technology (ion implantation, single crystal
production, etc.) has begun which is a must for modern-
ising that section of industry which is engaged in the
fabrication of electronic components.

- Outstanding practical results have been obtained in the
development of magnetic bubble memories which are expect-
ed to play an important role in the computers to appear
around 1980.

- The ion implantation equipments developed in the KFKI
is suitable and necessary for up-to-date semiconductor
production.

SOME THOUGHTS ABOUT THE FUTURE

The 26 years old institute has to cope with
further important tasks. The building of an advanced
socialist society cannot dispense with the ever increas-
ing active involvement of science. In our present state
economic policy is the most important aspect of our social
policy. Besides the external and internal conditions which
determine the long range objectives of economic develop-
ment, the fast and efficient application of technical-
scientific results is of overwhelming importance.

It is known that the labour force available for
production is already limited, it is known that it is not
expected to increase in the future. It is most likely that
manpower will further decrease and thus, as regards pro-
duction, almost the only source of economic growth is an
increase in productivity; this can be guaranteed by the
fast and efficient implementation of technical-scientific
results. It is also evident that the pace of economic
growth will be determined mainly by the increase in the
contribution from exportable competitive products to the
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gross national product. This increase can be achieved only
by modernizing the structure of products. Thie moderniza-
tion to ensure competitiveness would be impossible without
new technical achievements and their application.

Since we are compelled to import both energy car-
riers and raw materials, production procedures of high
sophistication with low energy and material consumption
as well as the acceleration of the nuclear energy prog-
ramme will become increasingly important.

Several fundamental tasks can be singled out
from the above requirements which call for the active
participation of the KFKI researchers. Without aiming at
completeness, let me mention some of them.

First of all, it seems to be justifiable that
the KFKI continues its work in the four main fields of
science which have determined up to present the dominant
activities of the research centre. The development of
measuring and computer techniques should be enhanced
with special regard to the actual technological revolu-
tion. The ever more extended use of highly integrated
semiconductor devices leads to an enhancement of the
interest in equipment-oriented systems in which micro-
processors and similar devices play an important part.
Research and development work should be centred on the
elaboration of complex assemblies which can monitor and
control the current states of highly complicated pro-
cesses and systems. Such an assembly would be, for in-
stance, a measuring and data collecting equipment in-
terfaced with the TOKAMAK-type thermonuclear devices,
or the assemblies which would enable the design and
control of highly integrated semiconductor devices.

In the next five years the international re-
search team organized within the COMECON has to carry
out the measurements which would permit the cores of
pressurized water type power plants to be precisely
dimensioned and the corresponding computer programmes
for design engineering calculations to be constructed.
Reactor noise research has to be speeded up in order
to develop more efficient methods for forewarning in
the case of failures. Utilizing the opportunity of in-
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ternational collaboration, important investigations will
be made concerning the thermophysteal propOerties of
nuclear power plants using the thermohydraulia measur-
ing system completed in our institute this year.

As to solid state research, investigations into
phase transformation will be continued with particular
regard to the behaviour of quasi one-dimensional systems
and to the elucidation of the mechanism of phase trans-
formations of technological importance.

An outstanding point in our plans is to build
the prototype of a magnetic bubble memory suitable for
practical use. For this purpose the technology of single
crystal growing, thin-film preparation and of the produc-
tion of extremely fine (1-2 microns) patterns for the
control of domain movements has to be improved and further
refined.

Judging by our achievements in ion implantation
techniques, it now seems possible to develop an adequate
technological basis, iIn cooperation with other interested
institutes and industrial firms, for the fabrication of
highly integrated semiconductor devices in our country.

Important problems have to be tackled by those
of our researchers studying the interactions of high
intensity laser beams with solids.

International forecasts suggest that the advent
of thermonuclear power plants is to be expected at the
turn of this century. One of our cooperating partners,
the Kurchatov Institute of Atomic Energy is one of the
leaders in thermonuclear investigations, thus, it can
be hoped that our specialists collaborating with the
researchers of the Kurchatov Institute will become fa-
miliar with the most advanced fusion techniques.

It even seems that with our measuring and com-
puter techniques we can make a useful contribution to
the realization of the project initiated in the Kurchatov
Institute. Our participation would be substantially pro-
moted if the small thermonuclear assembly proposed by
the Kurchatov Institute could be installed in the KFKI
in order to test the measuring methods to be utilized
in the large Soviet apparatus.
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Ab a new trend, in our institute, we will make
efforts to urge the introduction of physical methods into
biology, medicine and agriculture. In particular, we feel
more attention should be paid to utilizing the advanced
techniques attained in the KFKI in technological procedures
and in measurement and control as these are certainly of
ever increasing relevance in the up-to-date, almost in-
dustrial level of agricultural production.

The 25 years old KFKI’s community is eager to
take part in all these programmes and it is to be hoped
that the necessary tools (e.g.- an up-to-date high per-
formance computer, reconstructed research reactor, im-
portant large instruments, etc.) will be available in
due time.

It remains our unchanged principle that every
promising initiative in basic research that is within
the bounds of our possibilities must be encouraged
since our previous experience has shown that the real
background of most practical applications was almost
always provided by our basic results. In devising our
next five years” plan it has been our aim to meet the
above requirements and if the internal and external
conditions can be improved, we can look forward to
taking an active part in the attainment of the goals
of our national policy by working in the field of sci-
ence making use of the scientific potential available
in the KFKI.
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FUNDAMENTAL PROBLEMS OF PHYSICS

L.

Janoeey, P. Kiradly, A. Werner, Maria Ziegler-Naray

The research activities of the group have proceeded along the
lines of the programme outlined in several previous issues of the Year-
book. In particular the wave-mechanical aspects of self-interaction have
been iInvestigated. Work was also done on the problem of the reflection
on and penetration through two thin potential walls of a wave packet.

Professor L. Janossy was appointed to the University of Kiel
as a Visiting Professor for the duration of one term. In Kiel he gave
a facultative lecture course on the experimental approach to theories
of relativity and wave mechanics. P. Kiradly has returned this August
from Durham, where he took part in the cosmic ray work of the Depart-
ment for Physics of the University of Durham.

The entire group continues to participate in the physics-mathe-
matics education experiment, together with several teachers, to treat
physics and mathematics as a combined subject in secondary schools.
Professor L. Janossy, when visiting Kiel, also took up connections with
secondary schools. He gave some lessons to the pupils and also seminars
to teachers on the invitation of Professor Westphal.
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The Department of High Energy Physics (or rather
its predecessor, the Department of Cosmic Rays) and the
Central Research Institute for Physics are of the same age
The study of cosmic rays and of the interactions of high
energy elementary particles has been task of this depart-
ment from the very beginning.

In 1951 cosmic ray research was initiated under
the leadership of Academician L. Janossy.

In those early days the immediate task was to re-
peat some already well-known experiments to a higher pre-
cision with the purpose of checking the reliability of the
measuring devices. From 1953-54 onwards an independent
cosmic ray research programme gradually emerged.

In the years 1950-60 some nice results came from
the following topics:

- The determination of meteorological effects, the pénétra
tion effect and the absorption length and density distri
button of extensive air showers.

- The determination of absorption and collision mean free
paths of 30, 60 and 100 GeV neutrons in different ma-
terials as well as the investigation of the n-p inelas-
tic cross-sections at the same energies.

- Investigation of angular and momentum distributions of
the high energy (Q0M-10" eV) jet secondaries and the
determination of the inelasticity coefficient of these
jets.

- The discovery of the solar daily and 27-day modulation
of the 10~ eV primary radiation.

From the middle of the sixties, we were engaged
in the astro-physical aspects of cosmic radiation. Using
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the underground muon telescope data the existence of a
27-day quaei-periodic wave was shown. Along theoretical
lines we dealt with the improvement of the convective
diffusive theory so that an explanation of the semidiurnal
variations could be given. We started the investigations
of the Forbush effeet"too.

In the course of the analysis of cosmic ray
anisotropy we found that galactic cosmic rays are not
isotropic. The relative anisotropy of %6.10 eV par-
ticles is 0.1%.

Using the data of the INTERCOSMOS 3 and 5 satel-
lites an experiment was done on the spatial and time dis-
tributions of 0.1-10 MeV electrons and 1-50 MeV protons
originating from the radiation belts of the Earth. Simi-
larly, from the data of the Prognoz-3 satellite we deter-
mined the intensity rates of electrons, protons and heavy
nuclei.

MoBt of our cosmic ray measurements have been
performed within the framework of various international
collaboration agreements (e.g- our anisotropy measurements
were done on the Musala Peak, at the Cosmic Ray Station of
the Bulgarian Academy of Sciences and in the Tien-Shan
mountains at the Cosmic Ray Station of the Academy of
Sciences of the USSR).

Initially, experimental particle physics func-
tioned in the framework of cosmic ray research so some of
the experiments mentioned above had mainly particle physi-
cal aspects. In 1956-57 with the starting up of the 10 GeV
synchro-phasotron of the JINR (Joint Institute for Nuclear
Research, Dubna, USSR) new prospects opened up for Hun-
garian experimental particle physics. The investigation

of the iInteractions of elementary particles within precisely

determined experimental situations became possible. At the
beginning the experiments ran using the nuclear emulsion
technique, from 1960 with the bubble-chamber technique.

Between 1960 and 1968 the following main results
were achieved :

- The study of jet structure and diffractive dissociation.
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- The determination of the type of interaction and the
form factors of ~and K@~ decays in a xenon bubble
chamber.

- The determination of the branching ratios of the rare
electromagnetic decay modes of w and n mesons and the
existence of the t meson from its A\° decays were
proved.

In 1968 (when the 70 GeV proton synchrotron of
the Institute of High Energy Physics at Serpukhov started
operating) we joined the measurements of that place via
JINR. /4 that time we started to use the counter exper-
iment technique with computer data acquisition.

Between 1968 and 1976 the main topics of our
research were:

- The investigation of some inclusive and semi-inclusive
correlations and the scaling properties of 40 GeV neg-
ative pions in the 2 metres propane bubble chamber.

- In collaboration with the Centre for Nuclear Research
at Strasbourg we studied the diffractive dissociation
of 11.7 GeV positive pions using the CERN3B heavy liquid
bubble chamber.

- In the same CERN chamber we investigated the branching
ratios of K°.

- As part of the Budapest-Dubna-Serpukhov collaboration
we studied the regeneration of K° mesons in different
materials. Here it is worth mentioning that all the
particle physics experiments were done in international
collaboration. Most of our physicists have worked for
long periods abroad in well known research institutes
- the JINR deserving special mention.

In theoretical high energy physics, systematica
and structures of elementary particles have been< con-
stantly “under study. We contributed to the early versions
of elementary particle systematica (Gydrgyi-Goldhaber
model) in which some features of the modern classifica-
tion were anticipated. Investigations in the field of
dispersion relatione led to the recognition of the iIm-
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portandé of nonoompaot groups (e.g. of the Lorentz group)
as a possible basis for the olassifioation of elementary
partiales. In the last few years more detailed models of
elementary partiales (bag models) have been studied. Gauge
theories and magnetia monopoles were the subjects of
recent investigations.

In the late sixties research in<general relativ-
ity began too. The early investigations were related to
classifications of space-times admitting different Kinds
of symmetries. Since then work has been extended to the
study of cosmology, twistor theory and the extension of
the principle of covariance.

Research in nuclear physics started in 1952 at
the Atomic Physics Laboratory of the institute. The early
years were mainly busy with experimental-technical pre-
parations including the construction of two Cockcroft-
Walton generators, an open-air Van de Graaff electron
accelerator and a neutron generator, apart from basic
detecting devices. The first experiments, covering the
nuclear photoeffect as well as neutron cross-section and
correlation studies, were performed in the middle of the
fifties.

Theoretical research, starting simultaneously
with the preparational efforts, dealt with problems of
nuclear structure and reactions in close connection with
the experimental work. An illustrative example to mention
was the theoretical prediction of the circular polariza-
tion of the y-rays produced by (dpy) reactions and the
experimental verification in the case of "B(dpy)"B. The
investigation of the polarization of positrons also ended
in valuable results.

Researchlwas strongly motivated from 1955 onwards
by the plans for the installation of a research reactor.
The Neutron Physics Laboratory was formed to prepare the
utilization of the reactor for nuclear research. Special
devices, such as a mechanical chopper and a crystal spec-
trometer, were built for the experimental programme which
covered topics concerning fission, (hy) reactions and
measurements of the parameters of reactor physics. Ex-
periments started in 1959 when the WURS reactor of the
institute went critical. In particular, a fission study
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turned out to be very fruitful ; numerous remarkable re-
sults were subsequently achieved - among others in the
fields of ternary fission and the prompt y-ray angular
distributions.

At the end of the fifties a time of flight fast
neutron spectrometer was connected to the neutron gener-
ator and the investigation of fast neutron induced pro-
cesses started. A long series of measurements on elas-
tic and inelastic neutron scattering as well as on (n,2n)
and other fast neutron induced reactions followed with
appreciable success.

In 1960, the two laboratories amalgamated to
form the Nuclear Physics Laboratory of the institute. In
the early sixties two important technical improvements
followed: the 4 MeV Van de Graaff accelerator was put
into regular operation and a system of electronic meas-
uring instruments was developed. At the Van de Graaff
accelerator, (d,p) reaction mechanism studies on light
nuclei started and these were followed by a systematic
search for isobaric analogue resonances iIn the f-p shell.
Many recognised experimental results have been obtained
such as that of the systematics of the change of the Ml
(A AA) transition strength with the mass number. Nu-
merous remarkable results were also achieved in the theory
of nuclear structure and reactions typified by the analyt-
ic treatment of the DWBA matrix element with finite range
interaction, the outstanding three-body calculations. The
fundamental theoretical research connected with the applica-
tion of group theory was also very successful. The in-
stallation of the ICT 1905 computer of the institute play-
ed a basic part both iIn experiment and theory.

In 1970, the pressurized Van de Graaff accelera-
tor was completely reconstructed to yield a power of 5 MeV
with a greatly improved stabilizing system. Two minicom-
puter-based data processing systems were installed at the
accelerators iIn the same period.

yar
Besides the above mentioned works a completely

new method using the enormous internal magnetic field

of ferromagnetic materials was developed for the measure-
ment of the g-factor of excited nuclear states and,
conversely, for the study of the internal magnetic Tfield



of ferromagnetic alloys. Other work in applied nuclear
physics, in the interdisciplinary areas (solid state
physics, chemistry, biophysics, etc.) was also started

in the sixties. Mdssbauer spectroscopy started to be used
for the investigation of quenched solutions and dense
alloys; the method of positron annihilation was applied
to problems in metal physics.

Recently, research of nuclear interactions at
intermediate energies started in order to investigate
the cluster structure of light nuclei. In the field of
applied nuclear physics, the backscattering and channel-
ling methods were introduced for the analysis of ion-im-
planted single crystal samples.

In the majority of our investigations, interna-
tional cooperation plays an- important role. Among our
cooperation partners first mention should be of the Joint
Institute for Nuclear Research, Dubna, the Kurchatov
Institute of Atomic Energy, Moscow and the Institute for
Physical Energetics, Obninsk. We are also in close con-
nection with the- institutes of other socialist countri-
es, for instance the Zentralinstitut fir Kernforschung,
Rossendorf, GDR , as well as a number of research centres
in western countries, e.g. Kernforschungsanlage Julich,
GFR, Niels Bohr Institute, Copenhagen, Denmark, MacMaster
University, Canada, Centre" d“Etudes Nucléaires, Saclay,
France, to name but a few.

Finally, it is worth mentioning the close inter-
relations between research iIn nuclear physics and general
technical development. Some characteristic examples, say
that of the demand for more and more advanced electronic
and data processing instruments, show the continuous stim-
ulus exerted on nuclear electronics. On the other hand,
the accumulation of experience has made it possible to
supply efficient methods and tools for other disciplines
and even for industry. In this respect, the introduction
of neutron activation analysis to metallurgy, or the de-
velopment in ion implantation are good examples.
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HIGH ENERGY PHYSICS

RESULTS

THEORETICAL PARTICLE PHYSICS AND FIELD THEORY
A. Frenkel, P. Hasenfratz, P. Hraské, M. Huszar, J. Kuti, Julia Nyiri,
K. Szeg6, K. Toth

The group studies various dynamical models as well as symmet-
ries with permanently bound quarks of elementary particles. Recently, a
model of hadrons has been suggested. A membrane like closed surface
exhibiting surface tension for confining coloured vector gluon fields
has been introduced. Quarks as point-like coloured particles are coup-
led to coloured gluon-fields which give rise to permanently bound quarks.
Quantization of the relativistic model has been worked out and its rela-
tion to the string model has been discussed.

Dirac"s method for the quantization of constrained systems
has been applied to light front quantization. With the aid of the method
a canonical approach to light front quantized electrodynamics has been
presented. For light front quantized systems a group theoretical inter-
pretation of the impact parameter within the framework of the Poincaré
group has been given. The operator of the impact parameter is express-
ed in terms of generators of the Poincaré group and thus it is an exactly
conserved quantity.

The group theoretical structure of theories in the infinite
momentum frame has been investigated. It has been shown that in the
infinite momentum limit the symmetry group is not uniquely defined. A
family of infinite momentum frame symmetries exists which contains the
familiar Galilean symmetry as a particular case.

Possible relations between molecular asymmetry and neutral cur-
rents of weak interactions have been investigated. L and D forms of opti-
cally active molecules are mirror images of each other not only from the
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point of view of molecular structure but the electrons of molecules form
a helical gas with opposite helicity in L and D isomers. Such a picture
is in qualitative accord with results of the positron annihilation ex-
periments .

In the past year we have continued to work out a field theory,
based on the irreducible representation of the Poincaré group. We have
obtained an interesting reformulation of quantum electrodynamics. Further
calculations are in progress.
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THEORY OF RELATIVITY AND ASTROPHYSICS
B. Lukacs, Z. Perjés, i. Sebestyén

The theory of twistors has been devised by Penrose with the
aim of providing a new mathematical framework for treating quantized
relativistic systems including gravitation. Already at the early stages

of development we took part in this work. We have shown that the twistor

quantization rules can be extended to physical systems with non-zero
rest-mass. We have successfully proved that the "internal"™ degrees of
freedom in the twistor description of classical systems involve a group
which is isomorphic to the inhomogeneous ISU(3). This summary of the
preliminaries would not be complete without rectifying the unfortunate
omission of previous yearbooks that we have developed close working
contacts with Penrose"s research group: One of us (Z.P.) spent one year
at Birkbeck College, University of London, studying twistor theory,
during 1972-1973. 1In 1974, R. Penrose visited us and gave an intro-
ductory seminar on twistors.

Recently we outlined the beginnings of a theory of n-twistor
states. There is some motivation for believing that 3-twistors have
relevance in understanding the plethora of hadronic states, partly
arising from our earlier result on classical systems. Investigation of
the quantized 3-twistor systems shows that their states can be clas-
sified in terms of unitary representations of the ISU(3) group.

In the past few years we have developed a spin coefficient
formalism for space-times with Killing symmetries. Now we applied this
method for time-dependent electro-magnetic fields in a stationary space-
time. We cleared up the structure of the field equations and obtained
Kundt-type solutions in an explicit form.
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During the year we began with the investigation of static
elastic systems in general relativity. The study of these systems is
important for the understanding the final states of gravitational col-
lapse .

We continued our research work on the geometric description
of classical dynamical systems in terms of higher dimensional Rieman-
nian spaces. We have extended the principle of covariance to internal
degrees of freedom and found the conditions for a system to be isolat-
ed. From these, the equations of motion were deduced. Applications of
the general theory were given.
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STUDY OF ELEMENTARY PARTICLES IN THE BUBBLE CHAMBER
T. Gemeey, Vera Janosey, Livia Jenik, S. Kraeznovezky, Margit Po8oh,

_ t
G. Pinter

The processing of data from the 2 m propane bubble chamber is

in progress.

The scanning of films has been completed, the measurements are
continuing. Our aim was to iInvestigate multiparticle production. Momen-
tum and angular distributions were studied in Kp interactions. In the
lab. system the secondary particles are strongly collimated in the di-
rection of the incident particle. The degree of collimation is greater
for negative pions than for positive ones (Fig- 1). This finding can be
explained by the existence of leading k& having an angle of cos 0 J 0.99.
The longitudinal momentum distribution of the difference of  and &
was obtained (Fig. 2). From this distribution it follows that the aver-
age number of leading it 1is <n> = 0.25 + 0.05.
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Fig. 1

Angular distribution of secondary iri mesons in it p
interactions in a laboratory system

Some theoretical models predict a Planck distribution

*2 - -
F) . where F(2)=/Te"z\ (1 + if §), -pion mass,

T - temperature of the system, z =~ .

We tested this hypothesis against our data and found the a-
greement to be so poor that this hypothesis can be excluded. Inves-
tigating the longitudinal momentum distributions of i, «# and y it
c.m.s. we found that in target fragmentation region the y distribution
is similar to the wt+ distribution while in the beam fragmentation region
the y and « distributions are alike and finally in the central region
all these distributions coincide (Fig. 3).

Looking for p° meson production in 40 GeV/c it -p interactions
we found that only about 20% of the pions were produced via p- decays.
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Fig. 2

Difference of longitudinal momentum distributions of it

and TH+mesons In a.c.m. system. The surplus of ir- mesons

in the forward hemisphere are connected with the leading .
effect
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Longitudinal momentum distributions of secondary particles
in Tp interactions in a.a.m. system.

a) for ™= mesons; b) for y-s



This finding contradicts those theoretical models which predict that
the pions come mainly from vector meson (p, w, ¢) decays.

Analyzing the 40 GeV/c 1,

. T-p EVENTS irn interaction data of the 2 m pro-

«  Ten EVENTS pane bubble chamber and comparing

them with higher energy accelerator
and cosmic ray results we have shown
that :

a/ thé mean missing momentum values
of the charged particles give re-
liable information about the av-
erage values of the neutral and

10 total multiplicity (Fig. 4);

b/ the ratio of the average momentum
carried by the neutrals to the
beam momentum is constant,0.38+0.01,
and is independent of c.m. energy

o C/S);

c/ the ratio of the mean missing mo-

mentum to the beam momentum versus

123456 789 1011 charged multiplicity approaches a
constant value which seems to be

Fig. independent of /S.
Average number of partiales as a
funotion of charged multiplicity To study the correlations
in m=p and irn interactions at

40 GeV/c between charged and neutral particles

we started to prepare the united DST.

Using a simple one-parameter phenomenological formula a good a-
greement was achieved with the experimental multiplicity distributions in
the 1-300 GeV energy range for the pp, K-p, ¥p interaction.

It was also shown that this parameter can be expressed as a unique
function (second order polynomial) of the rapidity differences of the in-
coming particles, i.e. the multiplicity distribution formula becomes free
of parameters.

Using this formula the energy dependece of the normalized topo-
logical cross section can be given.

The calculated and the experimental first ten momenta of multi-
plicity distribution are in good agreement in the available energy range

(Fig. 5).
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We investigated the scaling properties of the multiplicity dis-
tribution and determined a new multiplicity function which is universal
for pp, K p, itp interactions.

We calculated the energy dependence of the normalized momenta
<Nk>

C, = -——s) (this is in good agreement with the experimental ones) and
<N>k
showed that even at the highest available accelerator energies these

Cj_-s are not energy independent, so the KNO hypothesis is not yet complete-
ly valid at present energies. On the other hand, our formula in the
infinite energy limit does not contradict the KNO hypothesis; in addi-
tion, it gives the asymptotic constant values for CN-s =

Using the multiplicity momenta the inclusive correlation in-
tegrals were determined. They show a universal polynomial behaviour for
pp, K p, it p interactions.
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Alma-Ata - Bucharest - Budapest - Cracow - Dubna - Hanoi - Moscow - Sofia -
Tashkent - Tbilisi - Ulan-Bator Collaboration:

1. Analiz it p vzaimodeistvii po masse misheni pri pc = 40 GeV i vydelenie
difraktsionnoi komponenty. J. Nucl. Phys., 21, 139 (1975)

2. Impulsnye i uglovye kharakteristiki it p vzaimodeistvii pri impulse
40 GeV/c. J. Nucl. Phys., 21, 328 (1975)

3. Korrelyatsii zaryzhennykh chastits i1 gamma-kvantov v & N vzaimodeist-
viyakh pri 40 GeV/c. Dubna PI-9207, 1975

4. lzuchenie kogerentnykh vzaimodeistvii it mezonov s yadrami ugleroda pri
impulse 40 GeV/c. Dubna P1-9238, 1975

EXPERIMENTAL PARTICLE PHYSICS - COUNTER-TYPE MEASUREMENTS
D. Kies, [I. Manno, E. Nagy, L. Urb&n, G. Vesztergombi

The members of the Counter Team have been working during the
past year in different institutions (JINR-Dubna, CERN-Geneva) within
different groups. They participated in the preparation of counter ex-
periments for the SPS, in current experiments at the CERN ISR and they
have continued the work of the analysis of Serpukhov data taken from
the on-line magnetic spectrometer.
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PHENOMENOLOGY OF MULTIPARTICLE PRODUCTION
1. Montvay

We have studied the weak decays of charmed mesons in the sta-
tistical quark model of multi-particle production. We investigated the
integral equations describing the statistical decay of highly excited
hadrons ('fireballs'™) taking into account the quantum effects. The
properties of the solution have also been studied in detail.

PUBLICATIONS

1. MONTVAY, 1.: Quarks and multihadron production. Proc. IXth Balaton
Symposium on particle physics, Vol. I1l. p. 243 1974,KFKI ,Budapest (1975)

2. CSIKOR, F.*, MONTVAY, 1., URBAN, L.: Weak decays of charmed mesons in
a statistical quark model. KFKI Report 75-42 (1975)

3. MONTVAY, 1.: Statistics and internal quantum numbers in the statistical
bootstrap approach. KFKI Report 75-43 (1975)

4. MONTVAY, 1.: Quantum statistical chain decays of fireballs. KFKI Report
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DEVELOPMENT OF A DATA PROCESSING SYSTEM FOR RESEARCHES IN HIGH ENERGY
PHYSICS
E. Denes, K. Hajdu, Agnes Hoéiba, T. lezlai, 1. Manno, I. Wagner

The on-line program prepared for the mini-computer TPA-i has
been further developed. The basic software for the automatic microscope
has been written.

One member of our team has been taking part in the measurements
and analysis of the spurious scattering experiments, making a special
program (AL1Z) for evaluating the results of measurements. Another of
our colleagues has been carrying out the evaluation of the measurements
of cosmic rays.

Throughout the year we continued with the adaptation of the
HYDRA system on the ES 1020 computer.

EO6tvds Lorand University, Budapest, Hungary



We have completed the testing of the HYDRA system package and
some parts of the HYDRA GEOM and HYDRA SUMX packages.

PUBLICATIONS
1. MANNO, 1., ESZENSZKY, J.*: Display - FOCAL. KFKI Report 75-53 (1975)

2. MANNO, 1.: Computer control of BIS spectrometer. KFKI Report 75-54
(1975)

GALACTIC ANISOTROPY OF COSMIC RADIATION
G. Erdb"s, T. Gombosi, J. KOta, A.J. Somogyi, A. Varga

The extensive air shower apparatus (detailed below), is set up
on Musala Peak in the Rila Mountains in Bulgaria, at the Cosmic Ray Sta-
tion of the Bulgarian Academy of Sciences at an altitude of 2925 m above
sea level. Geographic coordinates: latitude 42° N, longitude 24° E. The
apparatus is of conventional design: four sets of Geiger-Muller counters
each of & total sensitive area 2.5 m2 are placed in the corners of an
8 X 8 m2 square and connected into fourfold coincidence. The counting
rate is about 9.000 counts per hour. The mean energy of the primary
particles producing extensive air showers recorded by the apparatus is
about 6-1073 eV.

This year the analysis of data obtained up to the end of 1973
was performed. As a result, the conclusions we drew in 1974 were confirm
ed; now, however, we have managed to achieve a higher accuracy. Based
on the analysis of 1.14-10 extensive air showers recorded we found that
solar and anti-sidereal waves remained below noise level. The first and
second harmonics of sidereal daily variation, on the other hand, turned
out to be significant adding up to an anisotropy of 0.1 per cent. In-
tensity maximum was observed when directions near the galactic plane
were scanned.

Our other anisotropy measurement is being carried out in co-
operation with the Lebedev Physical Institute of the Academy of Sci-
ences of the USSR and with the Institute of Nuclear Physics and Nuclear
Energetics of the Bulgarian Academy of Sciences. The experiment is sited
at 3333 m above sea level near Alma-Ata in the Tien-Shan mountains in

»
Joint Institute for Nuclear Research, Dubna, USSR
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the Soviet Union. Extensive ailr showers are detected by means of four
sets of Geiger-Muller counters each having a sensitive area of 1.15 m2.
Showers are selected and grouped according to the total number of G-M
counters discharged. The direction of the axis of each individual shower
is determined by means of four 2 m2 scintillation detectors placed at
distances of 40 m from each other.

PUBLICATIONS
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GOMBOSI, T., KOTA, J., SOMOGYl, A.J., VARGA, A., BETEV, B.*, KATSARSKI,
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GOMBOSI, T., KOTA, J.,SOMOGYl, A.J., VARGA, A., BETEV, B.*, KATSARSKI,
L .*, KAVLAKOV, S.*, KHIROV, 1.*: Galactic cosmic ray anisotropy at
T.6.1013 eV. a/ KFKI Report 75-46 (1975), b/ Conference papers, 14th
Int. Cosmic Ray Conf. Vol. 2 Max Planck Institut, Munich, GFR (1975)

THEORETICAL INVESTIGATIONS IN COSMIC RAY PHYSICS

T.

Gomboai, J. Kota, A.J. Somogyi

Continued in 1975 was the investigation of the irregular com-
ponent of the galactic magnetic field by means of energetic cosmic ra-
diation. The cosmic ray propagation theory establishes a relation be-
tween the diffusion of 1012—I015 eV particles and the power spectrum
of galactic magnetic field irregularities. By exploiting these theoret-
ical results and using, furthermore, recent experimental data on cosmic
ray anisotropy and lifetime, a, the spectral index of the power spectrum
of irregular galactic magnetic field could be determined in the 1-0.001
pc region. Various cosmic ray propagation models were considered and
the value of a (a 1.7 + 0.1) was found virtually independent of the
model chosen.

Also a new model has been worked out for the propagation of
1011—1014 eV cosmic radiation in the galaxy. The effect of random mixing
of the galactic magnetic field lines has been explicitly evaluated and
found to have an important part in cosmic ray propagation. Because of
the rapid separation of the field lines the model of one-dimensional
cosmic ray diffusion along individual field lines does not apply to
great distances. Instead, we suggest a ''semi-compound”™ diffusion model

Institute of Nuclear Research and Nuclear Energetics, Sofia, Bulgaria
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which takes into consideration the effect of field line separation. The
semi-compound model predicts logarithmically decreasing confinement time
and increasing anisotropy with increasing particle energy. The predicted
values of confinement time and anisotropy are consistent with experimen-
tal observations.

In the field of the modulation of cosmic radiation in the solar
system, our attention was devoted to the origin of the second harmonic
of the daily variation of cosmic ray intensity. The importance of the
sunward streaming in producing the semidiurnal variation was pointed
out. Under the circumstances of the diverging interplanetary magnetic
field lines, comparison of the semidiurnal iIntensity variation with
the 0.3 per cent sunward streaming observed by the HEOS-1 satellite in
the 1-5 GeV region allowed the diffusion mean free path, X, to be
directly determined. The obtained value of X (X ~ 0.03 a.u.) 1is in
good agreement with other estimations.
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STUDY OF THE UPPER LIMIT OF THE SOLAR MODULATION SPECTRUM
G. Benki, K. Keoekeméty, J. Kota, G. Neuprandt, A.J. Somogyi

Dynamical processes in the interplanetary magnetic field car-
ried by the solar wind are reflected in the modulation of cosmic ray
intensity. Thus, investigation of cosmic ray intensity variation gives
information on both the solar activity and the structure of interplan-
etary space. Of special importance in this respect is the study of the
energy region at about 107 eV which represents the upper limit of the
solar modulation spectrum.

Cosmic ray primaries of these energies are investigated in Bu-
dapest by registering secondary muons with telescopes placed 20 m (40 m
water equivalent) underground. Our muon telescopes consisting of Geiger-
Maller counters are of sensitive area of 1.5 m and have been operating,
with temporary breaks, since 1958.

By analyzing Forbush events, i1.e. sudden decreases of cosmic
ray intensity caused by magnetic shock waves, interplanetary dynamical
processes are studied. Also investigated is the 27 days quasi-periodicity
of cosmic ray intensity which arises as a result of the azimuthal asym-
metry of interplanetary space.

We have started the analysis of data for solar-sidereal- and
antisidereal daily variations. Based on the first and second harmonics
of these waves the three-dimensional free space anisotropy is recon-
structed. Preliminary data have so far been obtained, the analysis is
in progress.

In order to develop our underground muon telescopes Geiger-
Maller counters are planned to be replaced by multi-wire proportional
chambers. Technical experiments for this purpose are now in progress.

SPACE RESEARCH
G. Benki, T. Gombosi, J. Kita, A.J. Somogyi, L. Vanioeek, A. Varga

In 1975 the analysis and physical interpretation of the data
obtained on board the "Prognoz-3" satellite were started. Prognoz-3
was launched on 15 February, 1973 into a largely elongated orbit (its
initial orbital being: apogee: ""*200.000 km; perigee: “v-1.000 km; incli-
nation: ""m&°) thus, during the first few months of its flight, 75 per
cent of the measurements took place in free space, i.e. outside the
magnetosphere of the earth.
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Intensity variations during solar particle events were investigat-
ed for low energy protons (Ep=1-5 MeV) and electrons (Ee=0.04-0.5 MeV)
and, by applying various theoretical models, some characteristic para-

meters of the interplanetary space were evaluated.

The time-dependence of the particle event on 12 March, 1973 was
approximated with the solution given by Axford and Fisk (Solar Physics,
7, 486 (1969)). This means the omnidirectional particle density was as-
sumed to be of the form

N exp [-r2-e/(2-8)V t]
U<srfoo = ——————— ——————— 4+ g-—-2————
4* Ti-jTg) (2-R)1r®(Kot?/2_R

Figm S
Time-dependence of the particle event on March 12, 1973
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where r represents the distance from th% sun (r = 1 A.U. iIn our case),
N is a factor of normalization, Kk = KorD stands for the diffusion coef-
ficient in interplanetary space. Experimental data allowed k and 6 to
be determined (see Fig. 6) and we obtained 3=0 and K :1.6—16?lcm?sec~'

and KQe =:~3.7-—1021<:m23ec_l for protons and electronsfx%espectively.

The time-evolution of the 18-19 March, 1973 solar particle
event could be described with a different, slightly more complicated,
model. It was assumed that k = K, was constant within a diffusional
region (r < a) and free particle escape was allowed at the boundary
of the diffusional region (r = a). Hence, one has the approximation

u(r,t) exp

al stage of the particle event yielded Kk = 1.7*1021 cmzsec_

ti 1
ts asymptotic behaviour for large t gave a = 2.5 A.U. (see Fig. 7)

The 1ini
while 1
Based on the data of the "Intercosmos-5" satellite the distri-
bution of 0.5-11 MeV protons and >40 keV electrons was investigated in
the 200-1200 km altitude region during periods of low magnetic activity

Kp < 3).

Figure 8 shows the intensity distribution of 0.5-11 MeV protons
versus the geomagnetic coordinate L. The maximum associated with the
radiation belt can clearly be seen at L 'V 3 which is in good agreement
with previous measurements. In addition to the main maximum, however,

a second maximum appears at L Vv 4 which can be interpreted as a con-
sequence of pitch-angle scattering of charged particles due to interac-
tion with instabilities in the plasma-pause.

The spatial distribution of the >40 keV electron flux is shown
in Figure 9. Lines 1 and 2 represent the L distribution of trapped
(Hnin = 500 km) and quasi-trapped (Hnin = 0 + 100 km) particles,re-
spectively. By analyzing the data in detail we have concluded that
the lifetime of electrons in the radiation belt in the L £ 2.4 region
is 1 or 2 magnitude higher than that in the L > 2.4 region.



Intensity distribution of 0.5 - 11 MeV protons versus the geomagnetic

coordinate
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Fig- 9

Spatial distribution of the MO KeV electron flux
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NUCLEAR PHYSICS

RESULTS

THEORETICAL NUCLEAR PHYSICS

Gy. Bencze, . Borbély, L. Csernai, P. Dolesohall, T. Dolinezky, I. Lovas,
J. Reval, J. Zimanyi

Integral equations for the N-particle transit operators were de-
rived previously. Making use of the linear operator relations between any
pair of transit operators it has been shown that all channels in the in-
tegral equations can be decoupled. Thus for each transit operator a single,

connected-kernel equation is obtained which is free of spurious bound state
solutions.

The polarization phenomena in three-nucleon scattering processes
were studied by the numerical solution of the AGS-three-bpdy integral
equations. In order to explain the discrepancies between the experimental
results and the theoretical predictions a new,rank three nucleon-nucleon
tensor force has been developed which yields correct mixing parameters
for the two-body system. Calculations of the observable three-nucleon
quantities using the new tensor force are in progress.

For the investigation of the two-body correlations in nuclei,
a computer program has been developed to calculate the exact wave func-
tion of two interacting nucleons in a potential well. The underlying
mathematical model is based on the method of hyperspherical functions
(K-harmonics).

The inelastic proton scattering leading to a non-normal parity
state (e.g- = 3+) can be brought about only by many-step processes
(if we disregard the possibility of the spin-flip transition). OF course,
only those iIntermediate states will provide an appreciable contribution to
the transition probability which resonate at precisely the given bombard-
ing energy. With the help of the three-body model of the core excitation
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mechanisms we investigated the cross section of the inelastic proton scat-
tering leading to the j” = 3+ state of XWg and, in addition to the well
known giant dipole resonance, have found a split quadrupole giant reso-
nance .

The anomalous behaviour of the electric dipole strength function,
the pygmy anomaly, was investigated by shell-model calculations using zero
range residual interaction. The anomaly was found to be due to a collec-
tive effect caused by the neutron particle-hole excitations which have
neutron particle states close to the threshold.

The empirical continuation of the differential cross section, as
an analytic function of the angle variable, provides an effective and mod-
el-independent way to extract structure information from nuclear reac-
tion data. The method can be applied if the direct process is known to
play an important, but not necessarily dominant, role - as in the case
of (d,p) reactions. In the most favourable cases the structure informa-
tion is given with an accuracy of a few per cent.

The generalized phase equation developed previously was special-
ized to obtain a two-term equation which is exact at any energy. In the
high energy limit, this equation was found to reduce to an exact explicit
expression for the phase shift and to reproduce for inverse power poten-
tials the Bertocchi-Fubini-Furlan formula obtained originally only in
the WKB approximation. Thereby, an old problem of the non-relativistic
scattering theory was satisfactorily settled.

PUBLICATIONS

1. BENCZE, Gy., REDISH, E .F .*: Integral equations for the scattering of N
identical particles. Nucl. Phys., A238, 240 (1975)

2. BORBELY, 1.: Application of the singularity subtraction method for (d,p)
reactions on light nuclei. JINR Report E-8445, Dubna (1975)

3. BORBELY, 1.:0Ooulomb effects in the 2He “md+p vertex. Nuovo Cim. Lett.,
12, 527 (1975)

4. BORBELY, 1. NICHITIU, F.**: On the d a p+n vertex constant. Proc. Zurich
Polarization Symposium, 1975, A16 (Birkhéuser Verlag, Basel, 1975)

University of Maryland, Maryland, USA

Joint Institute for Nuclear Research, Dubna, USSR



10.

51

BORBELY, 1., NICHITIU, F.*:Rational fraction approximations for continua-
tion of the differential cross section into the nonphysical region. JINR
Report E4-9240, Dubna (1975)

CSERNAI, L.P., ZIMANYl, J.! Collective threshold states. Proc. Int. Conf.
Nuclear Structure and Spectroscopy, Balatonfiured, 1975. p. 14.(KFKI, 1976)

CSERNAI, L.P., KISDI, D.**, NEMETH, J.***:Thomas-Fermi nuclei in neutron
star matter. Acta Physica, 3fS, 89 (1975)

LOVAS, 1.: Nuclear reactions with core excitation. Annals of Phys., 89,
96 (1975)

LOVAS. 1., INGHAM, D .*** MAYER-BORICKE, C .**** ROGGE, M.**  SCHWINN,
U. > TUREK, P._.****:Giant resonances in inelastic proton scattering on
24Mg. Proc. Int. Symp. Highly Excited States in Nuclei, Julich, 1975.
Jul. Conf. XvI, Vol. 1. p. 13. (1975)

DOLINSZKY, T.: The high energy phase shift in potential scattering. KFKI
Report 75-81 (1975)

MEASUREMENT OF 9Be+p CROSS SECTIONS AT LOW ENERGIES

Szentpétery

The 9Be(p,d) and 9Be(p,a) reactions are potentially important
from the point of view of the nuclear energy production. Unfortunately,
no published data on the cross sections are known in the most interest-
ing low bombarding energy region.

Measurements were performed to determine the 9Be(p,d) and 9Be(p,a)
cross sections at 170° laboratory angle using the 200 keV Cockroft-Walton
accelerator of the institute. The energy region covered was E~=50 -180 keV.
Figures 1 and 2 show the preliminary results for the total cross sections
and the reaction S factors supposing isotropic angular distribution.
Further measurements are in progress to refine the results and to check
the isotropic character of the angular distributions.

Joint Institute for Nuclear Research, Dubna, USSR

Institute for Physics, Technical University, Budapest, Hungary

E
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Institute for Theoretical Physics, EOtvos Loérand University, Budapest
Hungary

Kernforschungsanlage, Julich, GFR
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Fig. 1 Fig- 2
Crosg-eection of ;he reactions The reaction S-factor for the proce8ses
Be(p,d) and “Be(p,oi) 9Be(p,d) and 9Be(p,a)

NUCLEAR FISSION STUDIES
L. Jeki, J. Kecskeméti, Gy. Kluge, A. Lajtai, I. Vinnay

Measurements of the energy spectrum of neutrons from the reac-
tion 235u"nth' fission/ were performed in the 0.01 MeV energy region to
find out whether there was an excess in the number of the low-energy neu-
trons comparable to that found in the case of the spbntaneous fission
of Cf. The question is of importance from the point of view of both
reactor physics and fission theory. The measurements were carried out
in cooperation with the Institute for Physical Energetics (Obninsk).

A schematic diagram of the experimental arrangement is given
in Fig. 3. The neutron energies were measured by the time of flight meth-
od. To guarantee the same geometry both 252Cf and 235U foils were built
into the fission chamber.

The preliminary results indicate an excess of about 50% of that
observed in the case of spontaneous Tfission of 252Cf - as 1is obvious from
Fig. 4, which shows the measured ratio of the ~/~Cf and ~" ™ spectra. The
solid line illustrates the ratio of two Maxwellian spectra with para-

meters TCE£ = 1.5 MeV and Ty = 1.3 MeV, respectively.



Experimental

Fig- r

arrangement for the investigation of
fission neutron spectra
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Fig- 4
Experimental points: ratio of the 2520f and the 235U spectra.
Solid line: ratio of two Maxwellian spectra with parameters
Tcf =1.5 MeV and Ty = 1.3 MeV
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QUASIELASTIC SCATTERING OF 670 MeV PROTONS ON DEUTERON CLUSTERS IN LIGHT
NUCLEI*
J. Er'", Z. Fodor, P. Koncz, S. Koncz, L. Poos, Z. Seres, M. Toth-Bodonhelyi

Kinematically complete measurements of the quasielastic scat-
tering of 670 MeV protons on deuteron clusters in 6LiI and 7Li nuclei
have been made at an angle of 165° c.m.s. The reactions investigated
were ~Li(p, pd)”He and ~Li (p,pd)"*He (Figs. 5 and 6).

Fig. S

Event distribution vs missing energy for the
reactions
a) 6Li(p, pd)*He

b) 7Li(p, pd)5He

This work was performed in cooperation with V._.I. Petrukhin and his co-
workers at the Laboratory of Nuclear Problems of the Joint Institute
for Nuclear Research, Dubna, USSR
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fig- 6
Energy distribution of secondary protons for the reactions

a) 6Li(p, pd)4He(g-s)
b) 7Li(p, pd)5He*

The deuterons were analysed by momentum using an analysing magnet
with a deflection angle of 20°, and identified by a time-of-flight spectro-
meter having a time resolution of 0.5 nsec and a base of 3.7 m. The trajec-
tory of the particles was measured by a telescope of four multiwire pro-
portional chambers each of 64 wires. The momentum resolution of the magnetic
spectrometer was Jip/p = 0.8%.
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The backscattered protons were measured by a scintillation detec-
tor telescope consisting of a 5 mm thick dE/dx and a ¢ 80x200 mm NE102
plastic scintillator detector. The energy resolution of the detector was
OE = 4 MeV at a proton energy of about 50 MeV. The total energy resolu-
tion of the apparatus was 15 MeV. The spectrometer was calibrated by the
d(p,d)p reaction on free deuterons (LiD target).

In the 6Li(p, pd)4He reaction alpha particles are produced mostly
in the ground state. For the 7Li(p, pd)5He reaction the residual nucleus
is produced generally in the excited state. The half width of the intra-
nuclear momentum distribution of the deuteron clusters was determined as
q = 50 MeV/c for 6Li and g = 65 MeV/c for ~Li.
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INVESTIGATION OF POSITION-SENSITIVE MULTIWIRE PROPORTIONAL CHAMBERS
L. Valyi, Zs. Kajcsos

The study and design of some new types of position-sensitive
particle detectors of large detecting area have been continued. These
detectors are considered to be up-to-date devices for particle detection.

Work started with a systematic search for producing further new
types of multiwire proportional chambers for neutron and X-ray detection
and obtaining drift chambers with better position-resolution.

The physical properties of multiwire proportional chambers with
different filling gas mixtures have been studied using electrons and gamma-
rays from the radioactive isotopes 908r and 55Fe. The efficiency of the
multiwire proportional chambers was found to be close to 100%. The energy
resolution obtained from the spectrum of the ~5Fe gamma-rays Iis better

than 20%.

Joint Institute for Nuclear Research, Dubna, USSR
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INVESTIGATION OF SOME (p,y) REACTIONS
I. Fodor, J. Sziklai

In a search for isobaric analogue resonances (IAR"s) measurements
were started on the reaction 56Fe(p,y).57Co in the bombarding energy range
from 2700 keV to 3900 keV, using a 5 keV thick iron target of natural iso-
topic abundance (Fig. 7). In the region studied 8 isobaric analogue res-
onances are expected to occur. Further work is needed to clear up which
of the peaks of the 150-160 observed ones belong to the isobaric analogue
resonances and how the IAR"s are split up. In order to study the structure
of resonances of higher intensity, the y-spectra were measured by means of
a 75 anr* Ge/Li detector.

9

Recently, an investigation of the 2Mo(p,y)93Tc reaction began in

cooperation with physicists* in the Zentralinstitut fir Kernforschung, Ros-
sendorf. Initially, the isobaric analogue of the 93Mo ground state was
studied. The evaluation of the excitation functions and the y-spectra are
in progress. Work is aimed at finding the isobaric analogue résonances cor-

responding to some excited parent states.

MOSSBAUER STUDIES OF CONDENSED SYSTEMS
I. Dezsi, T. Lohner, B. Molnar, D.L. Nagy

The 57Fe doped LiNbO3 crystal is known as a possible holographic
storage medium. The existence of ferrous and ferric ions in this system
was experimentally observed, in cooperation with the Department of Applied
Physics of the University of the Saarland, Saarbricken. The local symmetry
of the iron atoms - similarly to that of the Co atoms in 57Co doped crys-
tals - was found to be axial. By annealing the samples in air or in an Ar
atmosphere, the charge state of the iron atoms could be tested. Similar
investigations in LiTaO™ crystals are iIn progress.

The a-FejO”™ undergoes a first order transformation at ca 260 K
(Morin - transition). In order to understand the mechanism of this phase
transition the effect of magnetic dilution has been studied extensively.
The direction of the magnetic moment of the Fe3+ ions relative to the
crystal axes can be determined both by neutron diffraction and by Mdssbauer
effect.

K. Beckert, V. Herrman, H. Hinke, H. Schobbert; Zentralinstitut fir
Kernforschung, Rossendorf bei Dresden, GDR
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Excitation function of the reaction 56Fe (p,y)*7Co in
the energy range = 2700 - 3850 keV
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Recently, contradictory results have been obtained on samples
diluted with Al using the above two methods. We attempted to make a
choice between the results.

The concentration dependence
of the angle ¢ between the spin direc-
tion and the <111> axis (Fig- 8) shows
an increase with increasing dilution.
In addition, we were not able to detect
the presence of the intermediate mag-
netic phase reported by previous Moss-
bauer studies. These observations are
in agreement with the neutron diffrac-
tion studies of Krén and co-workers of
the Institute for Solid State Research.

In collaboration with the
Physics Department of the University
Erlangen-Nurnberg, the hyperfine in-
teraction in FeCO”™ has been studied in
terms of the ligand field theory. Using
Fig. 8 infrared and Raman dagf for the energy
Concentration dependence of separations of the Fe ligand field
the directions of magnetic states, the hyperfine field values in
moments various external magnetic fields and
at various temperatures could be calculated. The obtained values agreed

very well with the Mossbauer data.

The reason for the '"spontaneous'™ appearance of texture in Mdss-
bauer absorbers was studied theoretically. It was shown that even a small
deformation of the sample can produce a relatively high asymmetry of the
quadrupole doublet as the very result of the crystallites®™ deviation from
the spherical shape.
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INVESTIGATION OF HYPERFINE INTERACTIONS
I. Demeter, L. Keszthelyi, Z. Sz6kefalvi-Nagy, L.-Varga

We determined the integral rotation of y-radiation of 847 keV
energy emitted by 56Fe nuclei, which were Coulomb-excited by protons of
2.5 MeV energy when embedded in iron matrix, to be “Tpgacp; = 6 .5+0.6 mrad.
The integral rotation measurement of the same state, determined by apply-
ing the angular correlation method on y cascades of °Fe from the 8 decay
of co embedded in iron, gave the value wtpaC = 8.45+1.30 mrad. The dif-
ference between the two results was attributed to the "temperature spike"
effect, which might be present in PADCE case. Assuming that the Coulomb-
excited nucleil spend a time T in a melted (unperturbing paramagnetic) sur-
rounding, and after cooling down below the Curie temperature, a precession

starts with the angular frequency of wpa(-» we obtained T :(2.3+1.6)-10_1zs

The temperature spike effect is a very important phenomenon with
regard to the g-factor values of short-living nuclear states determined in
PADCE experiments. It can decrease the discrepancy between the theoretical
and the experimental values of the transient magnetic field, too. With the
knowledge of this effect we can better understand that the stopped atom is
possibly situated in a freshly recrystallized environment which maintains
the hyperfine interaction operating in a substitutional crystalline site.
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I. Demeter, L. Keszthelyi, I. P&bsik, Z. Szgkefalvv—Uagy, L. Varga

In the recent measurements of P. Kolta the magnetic susceptibili-
ty of the nerve was found to have a surprisingly high paramagnetic value.
Such a factor would seriously affect the theories on the propagation.of

the nerve impulse. To check

an electromagnet having an

of a frog was attached to a thread and suspended
Deviation of this pendelum from the perpendicular position caus-

ic Tield.
ed by the magnetic
ceptibility of the nerve,

metrical parameters,

it we repeated the experiment.
inhomogeneous magnetic Tfield;

interaction was measured optically.
as extracted from the elongation and the geo-
turned out to be diamagnetic and to have the value

We constructed
the sciatic nerve
in the area of the magnet-

The magnetic sus-

-0.8-10 6 cm3 g 3, fitting well with the magnetic susceptibility calculat-
ed from the chemical composition of the nerve.

Fe

Fig-

Maes absorptin coefficients of
the elements indicated in the
energy region around
the K-edge of iron

It should be added that the so-called
if they have a K-edge not too near to the K-edge of Fe.

elements too
absorption coefficient vs.
cept

energy curve

A new selective X-ray ab-
sorption method has been worked out
to determine the absolute concentra-
tion of heavy elements
The method,
applicable for practically
will be

presented here as applied for deter-

in organic
substances. though gen-
erally
every element above oxygen,

minig Fe in organic substances.

In Fig. 9, the mass absorp-

tion coefficients for X-rays of C, N,
0 and Fe are shown . There is a
Jjump at the energy of the K-edge for
Fe while the other absorption coef-
ficients are smooth and virtually par-
allel in the energy region studied.
Therefore, the ratio f of the absorp-
tion coefficients of the organic part
for energies E™ below and E2 above
the K-edge of Fe does not depend on
the composition of the organic part.

""organic part"” may contain other
The

is the same for all elements, ex-

in the vicinity of the K-edge. The equations for the absorption meas-

ured at energies B~ and E2 for the sample containing 1-R part of Fe are



nl = n10 exp“ {-w Roo + (1_R)°Fe(Ei)]l}
and (€))

n2 = n20 exp" *w [Rfoo + (1-R)oFe(E2)"

respectively. Here n™Q and N20 are the intensities of X-rays without the
sample, n”™ and n2 are those with the sample; w is the thickness of the
absorber in cm2/g, aQ the absorption coefficient for the "organic part",
and aFe(E"), apeE2* are the known absorption coefficients for Fe. After
some calculation one obtains the two unknowns of Egs. (1), R and oo in
terms of the known quantities, f and Aa, as well as the measured quan-

tities n™Q, n®, n20" n2 and w*“ In this waY the quantity 1-R could be de-
termined with a rather good accuracy.

A proton induced X-ray elemental analysis method has also beeen
worked out for the determination of the concentration of Ti in the leaves
of grapevines.
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POSITRON ANNIHILATION STUDIES
i. Balogh, J. Balogh, I. Dezei, D. Horvath, Zb. Kajceoe

Investigations have been continued in order to study the positron
annihilation procedure and the formation of positron bound states in dif-
ferent solid phase materials.

In 1975 we made efforts to improve the time resolution of the
positron lifetime spectrometer. We installed the new ELSCINT snap-off

Institute of Biophysics, Szeged, Hungary
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timing discriminator units and developed a new system using an additional
gating circuit. In this way, a time resolution of 300 ps was obtained.

For the better evaluation of the lifetime spectra we investigated
the background effect of the source supporting foil by carrying out meas-
urements on mica foils.

To study the effect of
crystallization measurements were
performed on different quartz samples
and a very marked correlation was
found between the long-lived compo-
nent of the positrion lifetime spec-
trum and the degree of crystallization
of the quartz samples. Thus, this
method seems to be useful for the
determination of the degree of crys-
tallization. These measurements were
carried out in cooperation with the
Zentralinstitut fur Kernforschung,

Rossendorf, GDR.
Fig. 10

Differential lifetime meas-

angular correlation curves vs Zn con- urements were performed on pure Cu

centration in Cu-Zu alloys and Zn samples with the result that

no significant difference was found
between the lifetimes of the two metals.

On the other hand, the new positron annihilation angular correla-
tion (PAAC) measuring system has been extensively used for iInvestigating
the electronic structure of metals and alloys.Measurements were performed
on a complete Cu-Zn alloy series and a correlation found between the para-
meters of the angular correlation curves (the intensity of the narrow com-
ponent) and the conduction electron densities (Fig- 10).
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PARTICLE ACCELERATORS
G. Burger, L. Gyimesi, E. Klopfer, P. Kostka, A. Kovécs, J. Fazonyt, J. RoOSZ

In 1975 the 5 MeV Van de Graaff ion accelerator EG-2R was in
operation for 4690 hours for the various groups of experimental physicists.
Protons and alpha particles were accelerated in the energy range 800 keV-
-5 MeV with an analysed beam current of max. 5 yA and a short-time rela-
tive energy stability of ca. 1.5—10_4

Some modifications were carried out on the insulator column of
the accelerator and the spark gap protection was strengthened. The high
voltage power supply of the belt charging system was completed by an
analogue-digital stabilizing system. The lifetime of the ion sources was
further increased up to 1,500-2,000 hours and a possibility has been de-
veloped for a quick change between three particles to be accelerated (pro-
tons, deuterons or alphas). A system to stabilize the position of the
beam at the switching magnets is ready for testing. The lifetime of the
inclined field accelerating tube exceeded 18,500 working hours; that of
the whole accelerator 22,000 hours.

The accelerator NG-200 was operated for proton acceleration in
the energy range 50-200 keV with an analysed beam current of max. 0.5 mA.
Fast neutrons of 14 MeV can be produced by the nuclear reaction }T(d,n)fHe
with a yield of max. 10'° neutrons/s. Next to the beam lines for neutro
production, a beam line for work with protons was completed. The running

time for experiments in nuclear physics was some 2.500 hours.

Work on building an accelerator for the acceleration of 600 kV
mass-analysed heavy ions started. In 1975, the general design of the whole
equipment, the ion-optical design and, to some extent, the details of the
constructional design were completed. The manufacturing of the Cockcroft-
Walton high voltage unit and other parts was initiated.

EXTERNAL RELATIONS

LECTURES BY VISITING SCIENTISTS

J.Ch. Abbe (Centre de Recherches Nucléaires, Laboratoire
de Chimie Nucléaire, Strasbourg, France)
Perturbed angular correlation and positron
annihilation measurements in Hf-compounds
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(Zentralinstitut fir Kernforschung, Rossendorf,
GDR)
Positron annihilation studies iIn Rossendorf

(Istituto di Fisica G. Marconi, Université
di Roma, Rome, Italy)
Exactly solvable problems in quantum mechanics

(L.D. Landau Institute for Theoretical Physics,
Moscow, USSR)

Oscillations in the total charge excange cross
sections

(L.D. Landau Institute for Theoretical Physics,
Moscow, USSR)

Pionization of nuclear matter

Green"s functions in nuclear physics

The psychological aspect of scientific work

(Institute"Rudjer Boskovic'" Zagreb, Yugoslavia)
Investigation of the deuteron breakup reactions

(Stanford University, Stanford, USA)
Recent development in the few-body problem

(Institute for Atomic Physics, Bucharest,
Roumania)
Mdssbauer experiments with polarized gamma rays

(Physikalisches Institut der Universitat
Erlangen-Nurnberg, GFR)
Ligand field theory and hyperfine interactions

of Fe2+ ions (3 lectures)

Mossbauer study of the Fe2+ (H20)™ complex

in external magnetic fields

(Kernforschungsanlage, Julich, Institut fir
Festkdrperforschung, GFR)
Positron annihilation in metals and alloys

(Universitat Hamburg, 11. Institut f.
Experimentalphysik, Hamburg, GFR)

On the charge dependence of the nuclear inter-
actions
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Nuclear Research Institute of the
Atomic Energy Committee of lIraq,
Baghdad, Iraq 18 months

Hiroshima University, Hiroshima,

Japan 1 year”

Integral equations for N-particle scattering.
(For the degree of Doctor of Physical Sciences)

Investigation of the 3-nucleon scattering.
(For the degree of Candidate of Physical Sciences)

Energy distribution of neutrons from the
spontaneous fission of 252Cf.
(For the degree of Candidate of Physical

Sciences)
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TECHNICAL DEPARTMENT

RESULTS

INSTRUMENT PRODUCTION
Gy. Erdélyi, G. Farkas, F. Ferenozy, l. Hernyes, J. Jani, J. Koch,

L. Leveleki, L. Lohonyai, I. Naday, D. Facher, M. Sandor, Gy. Serény,
L. Szabo, Marta Toth-Bodonhelyi, P. Turmezei, J. Urban, 1. Veress,
J. Windberg, Zarandy

The main task of the Technical Department is the design and
manufacture of measuring instruments and systems for particle and nuclear
physics research.

The development of CAMAC modules for the measuring and data
processing systems designed in the department as well as the manufactur-
ing of the first units was completed. The most important result of the
developmental work was the production of a crate controller with auto-
nomous intelligence, making possible the control of CAMAC systems without
a computer. In the case of relatively simple measuring and data proces-
sing problems, considerably simpler and more economical systems can be
developed by the autonomous controller than by a computer.

For the comprehensive utilization of the controller, several
CAMAC modules have been developed. The parameters of the measurement can
be modified in a very simple way through the Parameter module, which
greatly increases the flexibility of the system. The Calendar and Clock
module can be used for the accurate measurement of absolute time and
for other timing purposes. The 24 bit scalers of the 16 Channel Scaler
count simultaneously the signals of 16 channels. The Display with Address
module can address any other module in the crate and display its content.
Besides these units, the Serial Interface, as well as the Motor Driven
and the Interrupt Request modules have been developed.

Two measuring systems have been constructed from the CAMAC units
mentioned. One of them is the single crate "Multichannel Cosmic Ray In-



Fig. 11

Multichannel cosmic ray intensity recorder in CAMAC
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tensity Recorder” (Fig. 11) manufactured for the Institute for Physics of
the Bulgarian Academy of Sciences, and installed for processing data of a
cosmic ray measuring system. A similar apparatus (LEA) was built for data
processing in a meson telescope performing cosmic ray measurements in our
institute.

The systems PAC for angular correlation measurements and PANNI
for positron annihilation measurements, which are to be implemented next
year, will be built of the same modules.

The Development of analogue CAMAC instruments for nuclear spectro-
scopy has continued. The past year saw the commencement of the designing
of the Universal Coincidence, of the Logic Signal Delay and of the CAMAC-
NIM Converter modules.

For users at home and abroad the production of the earlier series
of modular nuclear instruments has been continued. The series was complet-
ed by the Detector Bias Supply and the Crossover Discriminator units.

The electronics of the GONIOMETER apparatus for ion implantation
measurements was Tfinished. Reconstruction of the four-film projector and
of the coordinate recorder for the processing of bubble-chamber photo-
graphs has been continued.The prototype of the four-film projector was
manufactured and tested. The interface units connecting the apparatus
with a TPA-i1 computer were also finished.

An 8-channel wire-amplifier card and the CAMAC modules for proces-
sing the signals of the amplifier card were developed for the multiwire
proportional chambers manufactured in the department.
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At the time the Central Research Institute for
Physics was founded, its then leaders recognized the iImpor-
tance of solid state research - though this was not fully
appreciated by the higher leadership. This factor notwith-
standing, plans were worked out for the initiation of solid
state research as well as the plans for research in other
fields. The first step was taken in 1953 when the Academy of
Sciences, following a recommendation by the Director of the
KFKI, set up the Department of Magnetism which started its
activities on 1st January 1954. The main task of the depart-
ment was to provide a scientific background for the home
telecommunications industry which started to develop at that
time. The specific aim of the investigations was to study the
high-frequency behaviour of magnetic materials so as to facil-
itate their controlled design. These investigations grew into
an ever more significant solid state research activity in the
years that followed. The scope of work became much wider
after the research reactor started to work for, as an intense
neutron source, it grew into an important tool for investiga-
tions in solid state physics and neutron spectroscopy. These
investigations were brought under a common control in the La-
boratory for Solid State Physics from 1959 on. The appearance
of the nuclear reactor necessitated the starting of chemical
research as well: their initial aim was the solution of prob-
lems connected with the production of isotopes and research
into the chemistry of uranium. Optical research has essential-
ly grown from Academician Janossy’s investigations on the prob-
lem of the nature of light, a research topic pertaining to the
most fundamental questions of physics.

By 1969-70 earlier initiatives had fully developed
and the Departments for Solid State Physics, Chemistry and
Optics could report an ever more successful research activity.
In solid state research we were trying to make good use of
being equipped for both the classical measurements of solid
state physics and for nuclear measurements. The principal
field of research was the investigation of the magnetic prop-
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erties of different materials. Our researchers worked out
excellent methods for the unravelling of magnetic structures <
and using the neutron diffractometer built by us we demonsrat
ed the existence of a number of novel magnetic structures and
structural phase transformations. We developed a neutron
spectrometer with which we were able to give one of the first
demonstrations of localized magnetic excitations owing to
impurity atoms implanted into a magnetic crystal. Significant
advances were made in the investigation of dilute alloys as
well. As to solid state theory, we can mention a generaliza-
tion of the theory of phase transitions of the second order,
and the results concerning the effect of impurities on the
properties of pure metals which have now achieved interna-
tional recognition. Optical research set the foundation for
research in laser physics and the first lasers in Hungary
were manufactured in the KFKI. The He-Ne laser was quickly
followed by others, the pulse-operated ruby laser, the COM
laser, the cadmium-ion laser, and different dye-lasers. These
achievements, also important from the practical point of view
made it possible to solve a few problems of fundamental re-
search; among other things we have done successful work on
the interaction of light with matter and we were among the
first to demonstrate the existence of the multi-photon photo-
effect. In the field of chemical research we can mention as

a significant achievement the results obtained in the in-
vestigation of the isotope effect. Methods of nuclear physics
have also been applied in analytical chemistry with bril-
liant success, and investigations of the chemical effects of
nuclear radiation have also proved fruitful.

In the meantime our solid state research has achiev-
ed a wider significance in the country as a whole. Under the
name '"'Research into solids"™ a national research project of
top priority has been set up and its medium term plan was
worked out. This implied a lot more work for our institute :
new research programmes (memory material research, ion im-
plantation and its applications) had to be initiated; a
greater emphasis had to be laid on technological research; a
higher degree of concentration become a necessity in solid
state research. To achieve this, from 1st January 1972 the
Departments of Solid State Physics, Chemistry and Optics
were organized into the Division for Solid State Research.
After having developed the present organizational structure
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which is better suited to the new research projects by 1st
July 1974, this eventually became the Solid State Research
Institute of the KFKI from Ist January 1975. The different
organizational units with their originally somewhat diverg-
ing activities, coordinated to an inareasing extent their
research terminating some of the earlier projects and there
by serving ever more purposefully the achievement of the
goals iIn the immediate interests of the country as outlined
in "Research into Solids" the national research project.
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SOLID STATE PHYSICS

RESULTS

THEORETICAL PROBLEMS OF THE PHYSICS OF CONDENSED SYSTEMS

J. Bergou, P. Fazekas, G. Forgacs, J. Kollar, \G. Pataki*]|, E. Praveczky,
T. Siklés, J. solyom, G. Solt, Bora Szépfalusy-Menyhard, 1. Tutto,

F. Woynarowich, A. Zawadowski

The work on the cohesive properties of metals has been successful-
ly continued. Special attention was given to the case of noble metals where
the result that the filled d-shells also contribute to bonding is partic-
ularly noteworthy. A simple, universal model making use of two iInput pa-
rameters only (valency and ionic radius) was found successful iIn describ-
ing the cohesive properties of most metals in the Periodic Table, includ-
ing the rare earth metals. If we consider the volume dependence of the
parameters, the model is able to give us valuable insight into the ques-
tion of metallic valency. The prediction concerning the as yet undetected
metallic phase of carbon may turn out to be very interesting indeed since
new high-pressure data are forthcoming.

We have also continued the study of the one-dimensional Fermi
model by extending the renormalization group treatment to take into
account the effect of Umklapp processes and long range interaction. The
model has also been generalized to account for the effect of weak inter-
chain coupling. It was shown that only the charge density wave state is
stable, no superconductivity or antiferromagnetism is permitted if one
neglects interchain hopping. These problems are not exactly soluble, so
one has to use approximations. In order to check their validity, we con-
structed an extension of the model which is exactly soluble.

Deceased 30th March, 1976
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We have been continuing with the study of static critical phe-
nomena using a simplified form of multiplicative renormalization.

In cooperation with scientists at the Laboratory of Theoretical
Physics of the Joint Institute for Nuclear Research (Dubna), and at the
Institute "Boris Kidric" (Vinca), the development of a new unified theory
of ferroelectric phase transitions has been undertaken. Preliminary re-
sults show that our theory gives a satisfactory description of phase
transitions of both the order-disorder and displacive types, and permits
transitions of a mixed character as well - depending on the value of the
binding energy.

Following recent suggestions of the appearance of a novel mag-
netic phase in the S = 1/2 triangular antiferromagnet, extensive numer-
ical calculations haVe been carried out on finite clusters to determine
the ground state properties and the singlet and triplet excitation spec-
tra of the linear chain, square and triangular S = 1/2 antiferromagnets.
A connection between the presumed existence of symmetry breaking and the
qualitative features of excitation spectra has been established. On the
basis of extrapolation from numerical data we suggest that the form of
the singlet spectrum of the linear chain is radically different from that
predicted by Ovchinnikov.

In the course of investigation of liquid crystals it was point-
ed out that anomalous alignment (without material flow) associated with
space charge waves perpendicular to the walls is possible in nematic lig-
uid crystals. The phenomenon sets in at a lower threshold value of the
voltage applied to the system than some of the other instabilities inves-
tigated before. The agreement with experiment is satisfactory.

Charged-particle scattering in the presence of an external elec-
tromagnetic field has also been investigated. The order of magnitude of
the cross-section of non-linear iInverse bremsstrahlung, the process most
favourable for particle acceleration, was estimated.

We have set up a model based on plausible physical assumptions
in order to explain the electrical and magnetic properties of certain
non-conducting TCNQ-salts. Depending on the values of the interaction
parameters, a number of different low-temperature phases can be describ-
ed .
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RESEARCH IN MAGNETISM
G. Kadar, E. Krin, I. Nagy, L. Val, Marta Pardavi-Horvath, G. Peti, Erzsébet
Svab, 1. Szabi, T. Tarniozi, G. Zimmer, Eva Zsoldos-Ravasz

Recently the aim of the research in the Magnetism Department has
been the investigation of the fundamental physical problems connected with
bubble memory devices.

The spin-reorientation in orthoferrites attracted our attention
to the study of the Morin-type phase transition in the substituted Fe O,
system. The (I-x)aFe203 - xM203 system (M = A13+, Ga3+, Cr3+, In3+) hgsJ
been studied in the x = 0 - 0.1 concentration range by the neutron dif-
fraction method on polycrystalline samples of pure hematite phase. On
increasing x both the Néel and the Morin temperatures decrease and in
the substituted systems the character of the Morin transition is changed:
the magnetic moments turn out of the [ill] plane by an angle of less than
90°. The angle by which the moments turn out of the [ill] plane decreases
on increasing X, and at a critical concentration becomes zero, that is,
the Morin transition no longer occurs.

By means of high-speed photography equipment constructed at
Caltech (USA) in the framework of a cooperation started last year we have
the opportunity to study the dynamic properties of magnetic bubbles and
domain walls. At present, high-speed photography is the most efficient
method of investigating experimentally the transient domain wall con-
figurations created by pulsed magnetic fields. A new type "diffuse"™ domain
wall has been found by this technique, the wall width and velocity of
which is very high compared to that of usual domain walls. In the phenom-
enon of conversion between normal and hard bubbles the amplitude and pulse

Institute "Boris Kidric", Vinca, Yugoslavia
**

Joint Institute for Nuclear Research, Dubna, USSR
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width of the driving field amplitude has been studied using high-speed
photography and an averaging optical equipment on garnet films of bubble
device quality. In the first 20 nseconds of translation an extraordinarily
high domain wall velocity has been found in all studied cases. On increas-
ing the driving field amplitude the average velocity increases linearly at
low driving fields, it then remains constant in the interval of about 50-
150 Oe and above 150 Oe again increases with a small slope. The results
cannot be fully explained by existing theories. To accelerate the work in
this field the construction of high-speed photography equipment is plan-
ned in this institute (Fig- 1).

DYE CELL BEAM EXPANDER

SAMPLE

NICHOL
PRISM

""CONDENSOR "

Fig. 1

Block scheme of high-speed photography equipment

The static structure and properties of the domain wall of cylin-
drically symmetric bubbles are investigated theoretically. If the mag-
netic parameters of the material are known the interactions of the mag-
netic moments can be simulated by a computer programme and the magnet-
ization distribution in the domain wall can be calculated.

Amorphous Gd-Co films were fabricated by vacuum evaporation and
radiofrequency sputtering techniques from small diameter targets. The
composition of the evaporated films varied along the normal of the layer
and their anomalous magnetic properties could be explained by a model
based on exchange anisotropy. In sputtered films, perpendicular uniaxial
anisotropy and stripe domains were observed. The magnetoresistivity of
evaporated permalloy films has been studied as a function of the external
field, the direction of the electric current and the size of the poly-
crystalline grains. The direction of the easy axis iIn the plane of the film
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has been able to be determined from the magnetoresistivity measurements.
An apparatus was constructed for measuring the mechanical adhesion of
thin films. Experiments have also been carried out to clean the surface
of the films by RF sputtering.
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MEMORY MATERIALS®" RESEARCH

@) WORK CONNECTED WITH MAGNETIC BUBBLE MEMORY RESEARCH

Eva Baka-Vazsonyi, M. Balask6é, G. Csath, L. Gai, G. Kadar, B. Keezei,

I. Nagy, J. Paitz, Marta Pardavi-Horvath, G. Peti, 1. Pinter, A. Slveges,
I. Szabi, Eva Szabon-Haraszthy, T.TarnSezy, J. Vandlik, G. Zimmer, Eva
Zsoldo8-Ravasz

Research on magnetic bubble memories was carried out from 1971
to 1974 on magnetic bubble domains produced in rare earth orthoferrite
single crystal slabs grown by the flux method. This early research peri-
od has been terminated with the preparation of an 80 bit capacity shift
register type bubble memory model.

In an endeavour to decrease bubble domain diameter - that is,
to increase bubble memory device capacity - since 1974 instead of ortho-
ferrite slabs (ca. 50 um bubble diameter) magnetic garnet films (ca.
5 ut bubble diameter) grown by liquid phase epitaxy (LPE) on Gd-Ga garnet
(GGG) single crystal substrates have been used for the preparation of
amorphous, rare-earth transition metal sputtered alloy films with uni-
axial anisotropy.

McMaster University, Hamilton, Canada

E
Zentralinstitut fur Festkorperphysik und Werkstofforschung der AWDDR,
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The technology of growing dislocation-free GGG single crystals
by the Czochralsky method has been worked out. Using the weight varia-
tion of the melt during crystal growth we are able to stabilize the
crystal diameter automatically. The bulk GGG single crystals are sliced
into slabs of prescribed orientation with less than 2° error by X-ray
diffraction. The slicing of the bulk GGG crystals and the polishing and
preparation of the slabs to get substrates of proper quality for epi-
taxy can be done continuously. The orientation of the polished slabs is
measured with better than 0.5° accuracy.

A liquid phase epitaxy method has been elaborated for growing
garnet films of proper thickness and magnetic properties for a bubble
device material. X-ray topography, selective etching, optical and mag-
netic measurement techniques have been developed to detect crystal de-
fects in the single crystal substrate slabs and the LPE grown magnetic
garnet films. The photolithographic process applied for producing bubble
manipulating overlay patterns has been improved and the controlled crea-
tion, propagation, extension, detection and transfer of the bubble do-
mains have been demonstrated on garnet films produced in our labora-

tories .

Sputtered amorphous Gd-Co magnetic films have been produced by
radiofrequency sputtering technique from small-sized targets made in
this institute by arc-melting. With proper adjustment of the experiment-
al conditions uniaxial anisotropy perpendicular to the layer could be
found in the sputtered Gd-Co Tfilms.

RESEARCH CONNECTED WITH OPTICAL MEMORIES

Akos, F. Bauer?¥®, G. Benoze, i. Eiben*, G. Eisler, A. Halasz, A. Hamori
Ivanyi, G. Kise, A. Lisziewiaz*, G. Nagy, J. Ronaky, P. Varga,
Verteesy, C. Zakar

We have studied the influence of the optical components, e.g.
lenses, flats, substrates, on the properties of holographic storage.
Let us regard the effects of optical aberrations considering the most
simple model of the holographic memory optics shown in Fig. 2. In the
recording process the point source S is imaged onto the hologram plane
H by lens while in the reconstruction process the data mask is pro-
jected onto the detector plane D by -

Hungarian Optical Works (MOM), Budapest, Hungary
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Fig. 2

The optical scheme of a holographic memory

The location of the subhologram Hj is determined by the actual
location of the source S~. If the optics are ideal in the Gaussian sense
the size of a subhologram is determined by the bit size on the mask. Con-
sequently, the beam addressable part of the store is determined by the
f-number and diameter of the lens. For high capacity memories a very
large part of the hologram plane must be included in the storage and
the deviation from the Gaussian case must be considered. It is interest-
ing that the limits of a typically physical optical method like ho-
lography can be estimated by regarding geometrical aberrations: in the
ideal case the wave front behind the lens is a sphere \ with its centre
at the Gaussian image point P (Fig. 3). For finite wavelengths a dif-
fraction spot centred on P occurs in the hologram plane. When aberra-
tions are present, the wave front £’ differs from the sphere and the

Fig- I

The wavefront distortion and its consequence
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normals of the distorted surface intersect the image plane around the
point P. If a data mask M is placed in the exit pupil of the lens the
individual bit squares cut out a region of the wave surface, which can
be locally approximated by a section of a sphere with a normal coincid-
ing with that of the surface. Thus the diffraction pattern of the in-
dividual bits is located around the points where the corresponding nor-
mal intersects the hologram plane. The subhologram itself consists of
the superposition of shifted patterns. Measuring the aberrations by

the Hartmann method one can obtain information on the light intensity
distributions and minimum hologram size. Figure 4 shows, for the lens

Fig. 4

The Hartman curves of an objective

used, the shift of the maximum of the diffraction pattern as a function
of the bit location with the position of the source as a parameter. In
Fig. 5 we show the dependence of the calculated storage capacity on

the lens diameter used inthe system shown in Fig. 2 (C2 and cj are the
duty factors between bits and holograms, respectively). It can be seen
that no saturation of the capacity occurs, i.e. lenses with larger
diameter can be manufactured.
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Any imperfections of the
glass substrate or photographic
emulsion lead to another kind of
aberration: the glass plate is ge-
nerally wedge-shaped but the angle
of the wedge varies statistically.
In Fig. 6 we show the izophots in
the far field pattern of a beam
passing through a plate and for
comparison the izophots of the
input Gaussian beam (equidistant
circles). According to our mea-
surements, even by using high
quality material a spread of the
light beam within the limits
+ lO_4 radian cannot be avoided.

The advantage of optical
methods is that besides storage,
the processing of data can be per-
formed too. For applications of
analogue optical methods high ac-
curacy is needed but the results
published in the literature lack

in the photographic emulsion substrate



91

in quantitative measurements. We measured the optical correlation signal
and compared it with the calculated one and analyzed the sources of error.
Figure 7 shows the calculated correlation patterns for the actual photo-
material used as a function of total exposure (e ) and the signal-to-
reference beam intensity ratio. The optimum is at eQ = 20 nj/mm2 and

1/1 = 10. We also measured the region of shift-invariance of the re-

quested pattern, here the limiting factor is the finite thickness of

Fig. 7

Calculated, autocorrelation signals for various exposure parameters.
The object is a circular diaphragm
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the emulsion and the speckle noise and periodic noise caused by multiple
reflexions. By reducing noise and optimizing the conditions we have reach-
ed a relative accuracy of 2% which seems to be the best quantitative a-
greement published.

Optical memories need reversible storage materials. One of the
best and most used materials is a thin layer of ferromagnetic MnBi, using
Curie point writing. We have studied the influence of an external magnetic
field on the domain radius when using the MnBi for a bit by bit memory.

We repeated the write-read-erase process many times and measured the read-
out signal as a function of the external field. The reason for the fluc-
tuations in output signal is the variation of the domain size written in,
which iIs caused by the fluctuations of the laser beam. For our case (400 8
sample thickness and a domain size of a few microns) the internal field is
negative and tends to increase the domain radius. Applying an external
field parallel to the demagnetizing field, in consequence of the small co-
ercitivity the domain wall expands until it is stopped by inhomogeneities.
The domain radius, consequently the output signal, will have fewer fluc-
tuations (see Fig. 8).

Now o OO N 0D

. L L L L
100 200 300 400 500 600  [Oe

Fig. 8

The relative fluctuations of the output light vs
external magnetic field
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SEMICONDUCTOR AND ION IMPLANTATION RESEARCH

A. Balazs, P. Barna, L. Caepregi, J. Gy.imesi*, J. Gyulai, A. Heged(s,

L. Hermann**, B. Horvaths P. Keresztes3 L. Kiralyhidi, E. Kotai, T. Lo6hner,
I. Manuaba, G. Mezeyj T. Mohacsi3 T. Hagy, E. Pésztor, P. Betesz, P. Riedl,
Vera Sahiller-Partos

This year efforts continued to be directed towards work on implan
tation for semiconductor applications. MOS devices of low voltage were pro
duced and the investigations were carried out on thermal diffusion from a
thin implanted layer as a diffusion source. Properties of implanted p-n
junctions were also investigated.

Production of MOSFET structures with low threshold voltage was
by our new implanter developed by the Application of Accelerators De-
partment in the framework of the Implantation Programme. The equipment
is suitable for the implantation of slight doses (less than IO12 cm_z)
with great accuracy. Using the results from experiments carried out on
a great number of MOS structures we have produced TTL compatible MOS

inverters. Inverter characteristics are presented in Fig. 9.

FiZz=A
Transfer characteristics of a MOS inverter with low threshold

voltage. Dashed line refers to the like one of the high level
circuit

TUNGSRAM Ltd., Budapest, Hungary

Research Institute for Technical Physics, Budapest, Hungary
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Fig. 10

The drain characteristics of an
n channel transistor having 0.7 V
threshold voltage. The parameter is
the gate voltage
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Fig. 11

Sb distribution after drive-in dif-
fusion. The values are obtained
from Hall effect measurements
combined with anodic stripping

A significant advance has
been achieved
C-MOS Today the n channel
transistors are also working due to

in the technology of the
inverter.
the modified diffusion step. In Fig.
10 the characteristics of an n chan-
nel transistor can be seen.

The examination of implanted
and drive-in diffused semiconductor
layers was carried out both by Hall
effect and by backscattering meas-
urements. First of all we endeavour-
ed to give an explanation why the
concentration of some implanted im-
purities exceeds the solid solubil-
ity in silicon. This phenomenon can

be seen in Fig. 11 in the case of Sb.

Our work - carried out in
Ins-
titute of Technology - showed that

the efficiency of thermal annealing

cooperation with the California

depends on the substrate orienta-
tion (see Fig. 12) after the implanta-

tion .

We have elaborated a sensi-
tive quantitative method for the de-
termination of the concentration of
surface oxygen atoms. The principle
of the method is the 160(a, cO”O
reaction having a resonance of 1 born
intensity. Our method is 30 times more
sensitive than the earlier ones. By
the application of this method we in-
vestigated the effect of implantation
oxidation of silicon. The
results showed that B, P, and Sb atoms
and that the
and Ge atoms make

on thermal

make the surface active,
Ga, Al, Si,

sive .

it pas-
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Fig. 12

Backscattering spectra of a ""*As+ implanted Si crystal,
it8 dependence on the substrate orientation

showi
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The effect of Sb implant on oxidation can be seen in Fig. 13.
Formation of oxide is stronger by 750 per cent.

Fig. 13

The effect of implantation on the thermal oxidation

We created a proper mathematical model for the calculation of
breakdown voltage in implanted p-n junctions and proved its validity by
electrical measurements. The results of these measurements together with
the calculated values can be seen in Fig. 14.

Leakage current problems of implanted p-n junctions were also
investigated in detail. Separating the volume generation current from
the surface one in a gate controlled structure, we found the volume gene-
ration current to be the dominant component and it can be decreased by
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E (keV)

Fig, 14

The calculated and measured values of breakdown voltages

annealing. The dependence of leakage
current and the junction capacity on
reverse voltage at different gate
voltages 1is presented in Fig. 15.

The first results of our

1..(nA)

circuit design based on our own
technology appeared in this year,
too. The design of the driver cir-
cuit for a seven segment liquid
crystal display is complete. The
inputs of the circuit are TTL com-

c(pF)

patible and the outputs ensure suf-
ficiently high a.c. voltages to drive
a liquid crystal segment.
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EXPERIMENTAL METALLURGY
Klavdia Karlik-Saserbak, G. Konezoe, K. bazar, A. Lovas, J. Takacs, Marta
Takadae-Keezegh, Katalin zambé6-Balla

Work continued in the field of sample preparation and metal-gas
interactions.

To help work on the first topic, a new furnace has been built
for heat treatment in hydrogen or protective atmospheres. It makes pos-
sible the rapid quenching from 1000 °C into water or another quenching
medium. The length of the heat zone is 200 mm and its diameter is 55 mm.

A great number of copper, iron and aluminium based alloys were
melted and rolled to the thickness of 10-20 microns for resistivity and
NMR measurements (Cu-Fe, Cu-Al, Cu-Ti, Fe-Ni, Fe-Al, Al-Mn etc.)

With regard to the second topic, the kinetics of the carburiza-
tion and decarburization of iron and the internal oxidation of copper
based alloys were studied.

The measurements in carbon dioxide-hydrogen atmospheres and
the investigations of the influence of water vapour on decarburization
started this year. Having installed a VARIAN 142010 type gas chroma-
tograph we can determine the main and trace components of gas atmospheres
during heat treatments.

The morphology of the oxide precipitates was studied by scan-
ning and transmission electronmicroscopy after the internal oxidation
of dilute copper based alloys. This way we could observe relationships
between the size distribution of the oxide particles and the conditions
of oxidation at the Cu-Fe, Cu-Al, Cu-Ti systems. An apparatus has been
built for continuous internal oxidation. In the first part of this process
the wires get a surface oxide layer during their heating in air. In the
second part, this layer performs the internal oxidation in an argon at-
mosphere. The draw velocity of wires through the apparatus varies between
0.5-8 m/h.

A number of samples were analyzed by a new VARIAN-TECHTRON AA-6
atomic absorption spectrophotometer, especially dilute copper, nickel
and aluminium based alloys; some kinds of thin layers were also successful-
ly analyzed.

The other powerful instrument which was installed is a JEOL
JSM-35 scanning electron microscope. The accelerating voltage can be set
stepwise up to 39 kV giving a nominally attainable maximum magnification
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of 100.000. This microscope helps a number of studies in the field of
solid state research, e.g. thin films, surface research, ion-iraplanta-
tion, etc.
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METAL PHYSICS

L. Bottyén, L. Cser, C, Hargitai, A. Jénossy, T. Kemg;y, E§a Kfsdf—Koszg,

G. Konczos, K. Légar, A. Lovas, J. Mérton, G. Mésééros, G. Serfgzdt A SUt%,
L. Takaos, K. Tompa, J. Toth, L. Varga, B. Vasvari, 1. Vinaze, Katalin
Zambo-Balia

The main field of our research work on metal physics is the in-
vestigation of the properties of ordered and disordered multi-component
alloys. Our aim is to work out the possibilities of the controlled varia-
tion of the electrical, magnetic and mechanical characteristics that are
important for practical applications, and to clarify the physical basis
of industrial technologies.

Nuclear magnetic resonance studies of Al-based ternary alloys
showed that charge density perturbations due to different impurities are
additive in the domain of low iImpurity concentrations. We demonstrated
that the extra electron scattering in rapidly quenched specimens arises
from the effect of frozen-in lattice defects. In a phase shift analysis
using a model potential we achieved an improved accuracy in describing
the perturbations of the spatial density and electronic density of states
in dilute alloys.

The specific heat of Au-Cr alloys was determined over a wide
range of concentrations at low temperatures. Departures from scaling
laws valid for the concentration and temperature dependence of the spe-
cific heat of spin glasses give valuable information about the details
of imputity-impurity interactions.

Department of General and Analytical Chemistry, Technical University of
Budapest, Hungary
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M&ssbauer and magnetization measurements were used to study the
effect of aluminium impurities on the atomic magnetic moments in two-
component transition metal alloys. By means of a local model we succeed-
ed in explaining that Co and Ni moments drastically decrease and that
the atomic moment of Fe does not suffer a significant change. We inves-
tigated the magnetization and the systematics of the hyperfine fields
in ordered Co-Fe-B, and in Co-transition metal-Sn alloys in order to
gain information about the atomic magnetic moments of the constituents,
and through this about the electronic structure of the alloys.

We sought to optimize technology of dispersive hardening by
means of internal oxidation. To this end, we followed the process of
internal oxidation in Cu-based alloys by conventional metallography,
nuclear magnetic resonance and electrical resistivity studies.

By combining a number of measurement methods we managed not
merely to follow the progress of the oxidation front, but also to study
the secondary processes which are of vital Importance in influencing
the parameters important from a practical point of view. We analyzed
the dislocation structure emerging in the course of different technolog-
ical processes to control the mechanical properties.

As a part of the investigation of nonmetallic components in
alloys, we measured the rate of carburization and decarburization in
the ferrite phase of pure iron, and of dilute Fe-Mn, Fe-Si and Fe-Al
alloys using the method of resistivity relaxation, under heat treatment
in CH4~H2, and in dry H2 atmospheres. We studied the effect of impurities
both of the alloys, and of the gas atmosphere on the rate of the car-
burization-decarburization process. The magnetic after-effect gave iIn-
formation about the effect of the alloying material on the diffusion
rate of carbon in the above-mentioned dilute alloys.

Domain-physical studies were carried out by NMR. By rotary
saturation technique we measured the enhancement factor characteristic
of the magnetization process in pure iron and found that the amplitude
of oscillations of the domain walls is independent of the tensile and
rolling deformation state, and of the interstitial impurities (C,N) dis-
solved in the material. We examined the annihilation of closure domain
walls in external magnetic fields. The annihilation field increases with
the size of the domain which in turn is comparable to the thickness of
the slab, and in thicker samples it approaches a 'saturation' value.

This value is dependent on the rolling deformation state of the material.
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RESEARCH CONNECTED WITH AMORPHOUS SEMICONDUCTOR MEMORIES
J. Balog, <. Gazs6, J. Hajt6é, T. Kemény, 1. Kosa Somogyi, G. Zentai

The investigation of electrooptical properties of thin chal-
cogenide films containing Te, Ge and As as materials for reversible hol-
ographic memories was continued. AsSel type materials having a quasi
one-dimensional polymer-like structure were studied, too.

A comparison of thermal and electric properties measured cor-
respondingly, by DSC, DTG and d.c. conductivity methods on alloys having
different compositions revealed that electrical conductivity due to hop-
ping of charge carriers increases with decreasing Tg. Electrical proper-
ties of these glasses can be strongly influenced not only by their com-
position but also by their thermal history, too. This thermal history
comprises cooling rate, annealing time and temperature, as well as sur-
rounding atmosphere. These parameters affect the tendency -towards crystal-
lization and amorphization and were used by us to control photostructural
changes.

Photostructural changes induced by He-Ne laser irradiation in
vacuum-evaporated chalcogenide thin films are accompanied by a large ab-
sorption edge shift to smaller energy and give rise to an appreciable
index of refraction change.

The laser energy needed to cause an amorphouscrystalline phase
change in 600-900 8 evaporated thin films of Teg”~Ge”As”™ composition is
about lo joules/cm2, the switching time from amorphous to crystalline
state and back are \AO_7 and 10_9 sec, respectively. The maximum informa-

tion density reached by us was lO8 bits/cmz.
Photosensitivity of and AsSel thin layers was found to
be higher than of those containing Te. Switching time and information
9 8

density in these films were 10~ sec and 10 bits/cmz, respectively.

* Argonne National Laboratory, Argonne, USA
E

Laboratoire Pierre Weiss, Institut de Physique, Strasbourg, France
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ORGANIC CONDUCTORS AND SEMICONDUCTORS
Maria Ero-GecB, Maria Fttetdes-Wegner, G. Gruner, K. Holozer, A. Janosey,
G. Mihaly, Katalin Ritvay-Emandity, L. Toth

The investigation of the magnetic, electric and thermal proper-
ties of the organic charge transfer salts was continued in this year.

The d.c. and microwave conductivity, static and dynamic sus-
ceptibility of Qn(TCNQ>2 were investigated. The electric and magnetic
properties were interpreted with the Mott-Cohen-Ovshinsky model worked
out originally for amorphous semiconductors. It was shown that the con-
ductivity decreases linearly with temperature at high temperatures in
the well conducting acrinidium and quinolinum salts of TCNQ, and it was
demonstrated that current is carried by extended electronic states.

The magnetic and electric properties of NMeQ(TCNQ)2 were in-
vestigated. The material belongs to the well conducting TCNQ salts, with
one dimensional electron correlations and disorder playing a significant
role.

The effect of spins localized on chain ends was cleared up by
magnetic experiments performed on single crystals and on pressed material.
It was demonstraed that they give a dominant contribution to the suscep-
tibility at low temperatures. Interactions between localized spins were
also investigated.

The investigation of unstable phases and phase transitions of
TCNQ salts started this year. The role of solvent was clarified using
DTG and DSC methods, the electric and magnetic properties of various
phases were interpreted on the basis of the theory of coupled charge
density waves.

The extended Hubbard model was investigated and used to describe
the properties of complex TCNQ salts. It was shown that nearest neighbour
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interactions lead to a semiconducting state; the temperature dependence
of the conductivity was also calculated.

The investigation of switching phenomena in thin organic layers
was continued. An 1R study of the structure of vacuum evaporated metal-
free phthalocyanine films revealed that they were crystalline and consist
of the metastable a modification. We characterized the solid-solid phase
transitions by differential scanning calorimetry and IR spectroscopy
methods.

Measurements of space charge limited currents showed that the
a % P phase transition results in a change of linear trap distribution
to exponential. Investigation of the switching characteristics of metal
(organic matter) metal sandwiches made of phthalocyanine with different
crystalline modifications gave evidence that switching is not due to
phase transitions. Thermostimulated current measurements were made to
establish the distribution of trap depths and recombination levels.
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RESEARCH ON LIQUID CRYSTALS
L. Bata, Agnes Buka, I. Janoesy, G. Moln&r, K. Pintér, 1. piosik,
K. Ritvay-Emandity, J. Szabéon, K. Tompa, 1. Vizi, G. Zsigmond

The investigation of polymorphism and phase transitions by calo-
rimetry and dielectric measuréments, the molecular dynamics by neutron
scattering, dielectric relaxation and NMR, has been continued. The mac-
roscopic properties of liquid crystals were measured by electro-optics.

The thermal properties of some esters and azoxy-type liquid
crystals were studied by a Perkin-Elmer differential scanning calori-
meter. Solid state polymorphism and the effect of thermal history for
generating different modifications were registered.

The investigation of the dielectric properties of nematics has
been continued. A suitable apparatus for the automatic testing the tem-
perature dependence of the dielectric anisotropy has been developed. The
study of the dipole relaxation processes in a four-component ester mix-
ture has been completed.

The temperature dependence of the quasi-elastic neutron scatter-
ing was studied on the di-butyl derivative of phenyl-benzoyloxy-benzoate.
The measurements were made on oriented and unoriented systems. The re-
laxation time,the diameter of the molecular rotation around the nematic
director, the number of positions, and the activation energy were deter-*
mined.

The deformations caused by the electric or magnetic field and
by crossed electric and magnetic field were studied by the electro-op-

tical method. The three elastic constants (K.”, K22® K33 ”“or some ne_
matogens have been determined.

The technology of alphanumerical displays with 14 elements
working on dynamical scattering, and that on twisted nematic structures
have been worked out. The text written by such & display is shown in Fig.
16. The displays were filled with materials, partially produced in the
institute, partially purchased from abroad.

PUBLICATION

1. BATA, L., MOLNAR, G.: Dielectric measurements in nematic liquid crystal
mixture. Chem. Phys. Lett., 3*, 535 (1975)



107

Fig. 16

Alphanumerical display with 14 elements

TECHNICAL DEVELOPMENT

WIDE-LINE NMR ?PECTROMETER
K. Tompa, F. Toth

The spectrometer of type NP-611 is a high sensitivity instrument
constructed for solid state physical structural measurement on several
types of nuclei such as H, F, Cu, Au, Al, etc. Its application fields
include polymers, phase transitions, investigation of structure of metals
and alloys, lattice defects, Knight-shift, quadrupole effect, measurement
of structural anisotropy, determination of humidity.

It has an operating frequency range of 2 - 50 Me, with the pos-
sibility of dual frequency and field modulation. The magnitude of RF
field strength may be varied from 1 mOe to 100 mOe.

The instrument (Fig- 17)uses either an electromagnet of type
ULM-25 produced in the institute or a permanent magnet of type PNM-1,
and has been built with all integrated circuits and its construction

is suitable for mass-production.
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Fig. 17

Wide-line NMR spectrometer

LOW TEMPERATURE MEASUREMENT TECHNIQUES
J. Balia3 L. KovacA. Pinter, 1. Szakall

A versatile cryostat system has been contstructed this year
which is able to provide cooling power for research tasks over a very
wide temperature range (from 5.10_2 K to 400 K). Thermal, electrical,
neutron-diffractional, NMR, Mossbauer and optical measurements may be

accomplished with the aid of variable sample coolers and holders,
are accessories of the equipment.

which

Liquid nitrogen storage tanks with volumes of 200 and 300 litres
have been constructed for laboratory purposes. The effectivity of the

powder-vacuum thermal insulation used in the storage tanks is proved by

the small evaporation loss (1.5%/24 hour). The size of the perlite par-
ticle is about 0.15-0.25 mm, the pressure of the vacuum is less than
1072 torr.

The reconstruction of the Liquéfier Plant is now complete. As

a result of this, it is possible to produce 100 litre/hour liquid nitro-

Technical University Kosice, Czechoslovakia



109

DUAL PROGRAMABLE gen and 24 litre/hour liquid helium.
b The storage capacity for liquid nitrogen
is 8000 litre and for liquid helium
500 litre.
WIDTH ——————- — TINE

WIRE MEMORY DEVELOPMENT

I. Bakonyi, 0. Bakos, 1. EOrdogh,

L. Farkas, P. Horvath, E. Kadar,
DELAY — ——m—ee— FINE Judit Kaéntor* Z. Nyitrai, L. papay*,

E. Szabényi*, F. Tobisoh, F. Tith

Continuing our activities in
the field of wire memory, the produc-
RIE ——————— — FAL tion of memory wires plated with five
magnetic layers and an amorphous Ni-P
n layer for preventing wire from corrosion

1 has been started.
n4 Nt REE «

ROSITIVEQUT NEGATIVE QUT Use has been made of these
multilayer wires in the memory plane
0Q developed last year, and as a result,
an EAROM wire memory having wide operat-
_ mex200mA mex.2mA _ _ Y N . - P
* r ing margins has been obtained;" it is

intended that this be built into the

TPA 70 small computer. Figure 19 shows

a photograph of the EAROM wire memory
Fig. 18 of 1024 word X 18 bit capacity.

Programmable impulse generator The write-in unit, which can

be connectéd to the memory has also
been developed. The write-in unit connected to the memory can be seen in
Fig. 20.

In addition, a memory tester has been built. Besides the usual
memory testing this apparatus serves as an interface unit between the
computer and the EAROM during memory programming and reprogramming.
Figure 21 illustrates the wire memory tester.

To investigate the plated wires, a programmable current pulse
generator has been developed. With the aid of a discriminator of high
precision the threshold values of the digit current for write-in and
adjacent bit disturbance belonging to a predetermined sense signal, are
displayed in digital form. This special generator is shown in Fig. 18.

Research Institute for Measurement and Computing Techniques
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Fig. 19
ROM memory of 1024 word by 18 bit capacity
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Fig. 20

The write-in unit



Fig. 21

Memory system tester

1T
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EXTERNAL RELATIONS

LECTURES BY VISITING SCIENTISTS

a/ Lectures given at the 1st Soviet-Hungarian Seminar on Solid State

Theory

I1_.E. Dzyaloshinskii (Landau Institute, Moscow, USSR)
The phase transition in MnO

V.L. Ginzburg (Institute of Crystallography, Moscow, USSR)

A_P. Levaniuk Scattering of light in the presence of phase
transitions in solids

L.P. Pitaevskili (Landau Institute, Moscow, USSR)

Weakly bound states of excitations in
crystals

V.L. Aksienov (Joint Institute for Nuclear Research,

N.M. Plakida Dubna, USSR)

S. Stamenkovic (Institute Boris Kidric, Vinca, Yugoslavia)
A generalized theory of ferroelectric phase
transitions

G.A. Haradze (Institute of Physics of the Georgian
Academy of Sciences, USSR)

The behaviour of quasi-one-dimensional
systems in magnetic Tfield

G.M. Eliashberg (Landau Institute, Moscow, USSR)
Non-equilibrium excitations in super-
conductors

G.A. Haradze (Institute of Physics of the Georgian Academy

of Sciences, USSR)
Collective excitations in superfluid He3H

b/ Other lectures by visiting scientists

G. Barton (University of Sussex, England)
Phases of superfluid He”
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V.L. Broude (Landau Institute, Moscow, USSR)
The present state and the perspectives of
research on organic molecular crystals

H.U. Everts (Institut fur Theoretische Physik,
Universitat Hannover, GCFR)
Description of one-dimensional electron
gas by the Tomonaga model
Special theoretical questions concerning
the spectrum of the one-dimensional
electron gas

W. Loser (Technische Universitat Dresden, GDR)
Thermodynamics of finite Hubbard systems

A.B. Migdal (Landau Institute, Moscow, USSR)
First order phase transition in pi-conden®
sation

L. Novakovic (Institute Boris Kidric, Vinca, Yugos-
lavia)

Fundamental problems in phase transitions

N.M. Plakida (Joint Institute for Nuclear Research
Dubna, USSR).
Low temperature magnetization in the
Heisenberg model

A.P. Zhernov (Kurchatov Institute, Moscow, USSR)
Effect of impurities on the transition
temperature in superconducting transi-
tion metal alloys

F .B. Humphrey (California Institute of; Technology Pasa-
dena, California, USA)
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OPTICS

RESULTS

ELECTRON EMISSION INDUCED BY PICOSECOND LASER PULSES
Gy. Farkas, Gy.Z. Horvéath

In 1975 we investigated the surface multiphoton photoeffect and
the plasma created by lasers in strong static electric fields.

It was found from the experiments carried out that the surface
multiphoton photoeffect has the features predicted by theory only in the
case of using ultrashort light pulses of Gaussian time and spectral form.

The dependence of electron emission on the structure of picosec-
ond light pulses was investigated systematically. We built a pulse selec-
tor capable of selecting a single picosecond light pulse from any part Of
the mode-locked laser pulse-train.

The results obtained in the case of a single light pulse agreed
with those obtained by laser pulse trains: By regular 6-30 ps excitation
the theoretically expected effect occurs (Fig.- 1). By excitation with light
pulses of 10 10 s full time but with a 10 13 s substructure, an effect of
light other than that theoretically expected occurs. For an explanation of
the latter phenomenon the theory of Anisimov supposing thermionic emission
of the free electron gas may be acceptable. The polarization dependence,
obtained from experiment, which indicates a higher order surface vector
effect, cannot, however, be included in the theoretical picture.

The laser plasmas created in a strong electric field were inves-
tigated by a pin-hole X-ray camera. Photography proved that the major part
of X-ray radiation originates from the laser plasma.

It was shown by time integrated X-ray energy measurements that
the average energy of X-ray radiation may be influenced by the external
electric field (Fig.- 2).



Fig. 2

Dependence of photocurrent on
light intensity in the case of

light pulses of subpicosecond
structure
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Fig. 1

Dependence of photocurrent on light
intensity measured in the case of
regular picosecond pulses

NL
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MOLTIPHOTON, IONIZATION
J. BakoSj A. Kiss3 Gy- Rubin3 Marina Tendler3 L. Szabi

Fig- 2

Multiphoton ionization. Experimental set-up

Centre d’Etudes Nucléaires de Saclay, S.P.A., France
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The experiments on the study of resonance multiphoton ionization
from triplet metastable states of He atoms were continued.

As in the previous experiments Nd-laser Q-switched with the
Pockels cell, frequency-tuned by the Fabry-Perot etalon mounted in the
cavity was used as the source of radiation. The frequency of the laser
can be tuned so that the four-photon resonance can occur with the 143 S
state. The helium atoms were excited to the metastable states in the glass
tube by a small-current, low-pressure gas discharge.

A strong electromagnetic field of laser radiation interacting
with an atom not only induces multiphoton transitions between atomic lev-
els, but also influences these levels themselves. These distortions (the
Stark shift in our case) become dominant iIn resonance multiphoton proces-
ses thereby enabling the use of multiphoton ionization for determining
the Stark shift of atomic levels.

More precisely , in the resonance case the cross-section of multi-
photon ionization a becomes a complicated function of the light intensity
I. On the other hand, a is the function of the energies of the atomic lev-
els so that the resonance term becomes dominant, and we can ignhore all the
terms except the resonant one. It can therefore be shown that by measuring
the dependence of the multiphoton ionization probability on light intensity
W(1) = a(l)l , where k is the number of photons absorbed in the ionization
process, we can find the shift of the resonance level 143 S under the in-
fluence of the radiation field.

The measurements gave the following results:

1. The Stark shift of this level is proportional to the light
intensity (quadratic shift).

2. The value of the Stark constant is 160 cm_1 (GW)cm2 (see Fig.- 3).

PUBLICATIONS
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THE HOLLOW-ANODE-CATHODE DISCHARGE

K.

r
Rozsa

In gas laser research new possibilities have recently been opened
up by using a hollow cathode discharge to excite different laser levels in
the spectra of ionized atoms. In this case the energy of the electrons is
higher than in the positive column of the discharge and is determined by
the cathode fall (usually hundreds of volts).

The value of the cathode fall, however, can be increased only to

a limited degree at the given (5-20 torr) gas pressure. By modifying the

hollow cathode discharge we were able to develop a gas discharge in which

the gas pressure, the voltage drop, and the discharge current can be chosen
independently of each other within
the operating range of the hollow-
cathode lasers. The voltage drop may
well be several times higher than in
the conventional hollow-cathode dis-
scharge.

The principle of our par-
ticular "hollow-anode-cathode"™ (HAC)
discharge is shown in Fig. 4. The
anode system (2) is placed symmetri-
cally inside a cylindrical hollow-

Fig. 4

Principle of the HAC discharge:

1. Cathode; 2. Anodes; S. Bright point
of the discharge; 4. A possible path
of the electron playing a role in
maintaining the discharge

P_N. Lebedev Physical Institute, Moscow, USSR
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cathode (1). The bright part of the discharge is formed in the middle of
the tube so that the point of discharge surrounded by the anodes also plays
a role iIn maintaining the discharge.

Figure 5 shows the current-voltage characteristics of HAC dis-
charge tubes having different geometry, and conventional hollow-cathode
discharge (HCD) at different gas pressures.

Fig- 5

Current-voltage characteristics of HAC and hollow-cathode

discharge tubes in He. Dotted lines: HAC discharge with

0. 55 mm distance between the anodes; Broken lines: 0.95 mm
distance; Continuous lines: hollow-cathode discharge
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As a direct result of the effect of higher voltage, the energy
of electrons is also higher thereby increasing the intensity of the ion
spectra to a considerable degree.

Table 1 shows the intensity of spectral lines in HAC discharge
and in hollow-cathode discharge at a pressure of 8.1 torr. In Table 11
the intensity of Ar spectral lines are compared at 3 torr.

TABLE 1

Relative intensities of different He spectral lines
in hollow-cathode discharge and in HAC discharge with
0.55 mm between the anodes

Hol low-cathode HAC

P = 8.1 torr P * 8.1 torr

I = 130 mA 1 = 120 mA

U =270 Vv U = 1880 V

Anm relative intensities
He I 587.6 1400 3200
He 1 501.6 180 550
Hell 468.6 2.5 15
Hel 388.8 280 340

TABLE 11

Relative intensities of Ar spectral lines in hollow-
cathode and in HAC discharge with 0.95 mm gaps between
the anodes

Hol low-cathode HAC
P = 3 torr P = 3 torr
1 = 260 mA 1 = 260 mA”
U =370 V U - 1120 V
Anm relative intensities
Arl 425.2 7 2.5
Arl 415.9 15 10
Aril 514.5 0.5 3
Aril 488.0 14 40
Aril 372.9 1.5 6

Arlll 379.5 - 0.5
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The experimental results suggest that the processes for which
the hollow-cathode discharge provides better conditions than the posi-
tive column of the discharge are even more efficient in HAC discharge.

Lasers utilizing the HAC discharge are now being planned.

PUBLICATION

1. ROZSA, K.: The hollow anode-cathode discharge. KFKI Report 75-63 (1975)

QUANTUM SPECTROSCOPY
A. I. Kiee*, A. Martin*, J. Ss6"ke

The pi-electronic structure and spectra of disubstituted benzene
derivatives containing an electron donor and an electron acceptor group
were measured experimentally and calculated by Pariser-Parr-Pople (PPP)
method. A transferable parameter set was developed for the B-integrals
of C-N and C-0 bonds of nitro-, C-C and C-0 bonds of aldehyde groups.

The calculated singlet energies are in good agreement with the experiment-
al data. The ground state charge densities and bond orders are in good cor-
relation with the chemical properties of the materials. The calculated pi-
electron contribution to the dipole moment shows an increase in the order:
0 <m < p. This sequence is parallel to the variation of the experimental
total dipole moments for the hydroxy- and amino-derivatives and antiparal-
lel for the halogeno-derivatives.

Singlet transition energies, charge densities and bond orders were
calculated by PPP and MIM (Molecules in Molecules) methods for chloro-,
bromo-, and iodo-derivatives of pyrimidine, by using point charge, charged
sphere and the Mataga-Nishimoto approximation for the Coulomb integrals.
The best results were obtained by the last-named method.

A computer program was developed for the recalculation of the O-
integrals by using the first singlet transition energies. The mono- and
homo-disubstituted derivatives of benzene were considered.

Weighted average resonance integrals were defined by the slope
of the first singlet transition energy versus O-integral function. The

Department of Physical Chemistry, Technical University of Budapest,
Hungary
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variation coefficient for the calculated and experimental singlet energies
of the same bond type is less than 1.0 per cent. These are among the best
results in this field.
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NEUTRON SPECTROSCOPY

N.

-

Kroo, F. Mezei, L. Mihgly, L. Rosta, 1. Vizi

Spin wave dispersion relations have been measured in 3d-3d met-
al alloys on the triple axis neutron spectrometer. A set of experiments
were carried out on samples grown in a magnetic field leading for the
first time to the observation of anisoptropy of spin wave dispersion
relations in Ni (Fe) alloys. Anisotropy was investigated at different
concentrations, and spin wave dispersion curves have been measured for a
Ni_ Mn,, ,,,, sample. Anisotropy of the stiffness constant can be qualita-
tivey explained by the specific feature of the exchange integral in these
3d-3d alloys and the directional anisotropy formed during the crystal
growing process.

Lattice dynamics of disordered alloys based on Cu have been in-
vestigated. If, to the copper, some impurities are added having nearly
the same atomic mass and volume but more valency-electrons (such as Ga,
Ge, Zn), then the electron - phonon interaction leads to a decrease in
the force constants and, consequently, to the softening of the phonon

Department of Physical Chemistry, Technical University of Budapest, Hungary
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dispersion curves. In cooperation
with the Moscow Kurchatov Institute
of Atomic Energy we have measured

the phonon dispersion curves for Cu-
Ge (3.-7%), Cu-Ga (4.35 and 12%) sam-
ples on the triple axis neutron spec-
trometer. Figure 6 shows the softening
of the dispersion curve branches with
the electron concentration.

Phonon dispersion relations
have been studied in single crystals
of deuterated naphthalene at the tem-
perature of liquid nitrogen. The aim
of these measurements is to compare
the experimental dispersion curves
with those computed by different mod-
els as well as to investigate the
theoretically predicted double-phonon
states.

In order to study the dynam-

Fig. 6 ical properties of liquid crystals
’ we carried out preliminary neutron
Phonon dispersion curves in the
(OOP.) direction . _
.- Cn nematic and solid states of deuterated

+ - CuGa (4. 36%) PAA.

diffraction experiments for isotropic,

Figure 7 shows the calculat-
ed positions and intensities of the reflections (line-diagram) correspond-
ing to the stable solid phase lattice of PAA together with the neutron dif-
fraction patterns. Two series of peaks could be detected; the solid line
indicates the situation after supercooling to a temperature of 10° C lower
than that for the dashed line. Peaks of both kinds of neutron diagrams can
be compared with certain reflections of the line-diagram. Their good agree-
ment can be explained by the same crystal structure in both cases; however,
the crystallization process has a great importance in the forming of macro-
crystallites. Either crystallization goes through a solid metastable phase,
or the stable phase forms directly by a more successful supercooling. This
explanation is in good agreement with the calorimetry and optical observa-
tion data.

Rotational diffusion motion of molecules of liquid crystals were
investigated by a correlation time of flight neutron spectrometer.



Heutron diffraction patterns of solid state d-PAA
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The year 1975 saw considerable developments so far as instrumenta-
tion was concerned. A helium cryostat with a superconductive magnet, and a
1000° C vanadium furnace with a vacuum system fitted to the triple axis
spectrometer were put into operation. A computer program has been worked
out to calculate the resolution function depending on the geometry of the
triple axis spectrometer and taking into account the resolution to produce
neutron measurements by Monte Carlo simulation. Furthermore, the computer
treatment of the measured data has been solved, and the triple axis spec-
trometer software was extended in consideration of the future realization
of the TPA-i small-computer on-line control.
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HOLOGRAPHIC APPLICATIONS OF A ROBY LASER

J. bakoBj Zsuzsa Soérlei, J. Szigeti

In 1975 an amplifier was built for the broader application of the
single-mode (transversely and longitudinally) actively Q-switched double
pulse ruby laser (built in 1974).

Light from the generator (see Fig. 8) reflected by two 100% re-
flectivity mirrors , passes three times through the ruby crystal of the am-
plifier. In this way the energy of each pulse reaches about 100 mJoule.

With this energy it was possible to measure the deformations during
an oscillation of a disk with and without an asymmetric load. (This was
a model of an exhauster with a diameter of about 100 mm.) Measurements were
made using the geometry shown in Fig. 9. The results obtained for dif-

Joint Institute for Nuclear Research, Dubna, USSR
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Fig- g

Holographical set-up for the measurement of a disk
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ferent states of oscillation are shown in Fig. 10. The disk oscillated
with acoustic frequencies of 3.5 and 4 kcps.

0)

Fig. 10

Hologram of a vibrating disk
a) small amplitude
b) large amplitude
B) asymmetrically loaded disk
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From the illustrations it
seems that a relatively small asym-
metry in the load causes a considera-
ble distortion of the oscillations;
this means that even in the case of
a relatively simple model the ad-
vantages of the method of holographic
interferometry are significant. With
the same generator (even without the
amplifier) it is possible to inves-
tigate the distortions or change of
distributions in the inside of trans-
parent samples with the method of
holographic interferometry (see Fig.

11).

In this way iInvestigations
were performed on samples of incan-
descent lamps filled with vapour and
gas mixture.

On the holographic interfero-
grams there is a system of fringes
which is the result of turbulences and

the temperature distribution inside the bulb.

Hologram of a projector lamp

From this system of fringes it is possible to evaluate the dis-
tribution of refraction index and temperature at each point in the bulb.

OPTICAL PROPERTIES OF PERIODICALLY INHOMOGENEOUS SiO FILM STRUCTURES
A. Lutter

We have prepared periodically inhomogeneous SiOx films by vacuum
evaporation of SiO material onto glass substrate. The layer composition
was determined by the 02 pressure during condensation. The refractive in-
dex of SiOx layers versus production parameters is shown in Fig. 12.

We have measured the absorption and reflection spectra of dif-
ferent layer-structures (both nearly discrete layer-structures and period-
ically inhomogeneous structures). The reflection change of a periodically
inhomogeneous silicon oxide film during condensation is shown in Fig". 13.

The laser induced damage versus production parameters (condensa-
tion rate, residual gas composition, substrate temperature) was examined
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Re fractive
index 1 8/F

10 10 5 1

Figm 12

Index of vefraction of SiOx (1<x<2)
versus evaporation parameter K, where

K _ oxygen partial pressure (mmHg) 86-106
condensation rate A(sec)

surface pressure
reflectivity (%) QD index profile (torr)

Fig. 13

Periodically inhomogeneous SiO (I<x<2)
film versus film thickness
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and the layer composition of such mirrors. By finding suitable conditions,
laser mirrors have been produced with extremely high threshold energies.

PUBLICATION
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MATERIAL PROCESSING WITH LASERS
L. Csillag, 1. Kertész, P. Molnar

The high power light beam of small divergence emitted by lasers
is excellently suited for material processing with high accuracy. For this
purpose we carried out experiments with solid state and gas lasers.

Fig. 14

Cylindrical resistor adjusting system
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A 5 W cw Nd: YAG laser was developed for cylindrical resistor
adjusting. The system (Fig. 14) 1Is suitable for the adjustment of 50 re-
sistors per minute; its accuracy is limited solely by the electronic con-
trol .

A repetitively Q-switched Nd: YAG laser was employed in our ex-
periments for trimming thin- and thick-film circuits, for cutting and/or
drilling on ceramic and glass, and for separating silicon and ceramic
samples. Figure 15 shows a thin- and a thick-film circuit trimmed by our
laser.

Fig. IS

Laser trimmed thin- and thick-film circuits

Preliminary results obtained by CO2 lasers in drilling, scribing
and cutting alumina ceramic, silicon, and other especially hard materials
are considered to be satisfactory. A few examples for the processing with
our 250 W CO2 laser are shown in Figs. 16-19.



4
1msec NTp.hossz =2msec

2msec =Imp.hossz =3msec

Fig. 16

Alumina ceramic cutting

Fig. 17
Hole drilling

137
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Fig. 18

Silicon scribing

Fig. 19

Pyrex glass drilling and scribing
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ELECTRONIC SPECTRA OF PHARMACONS

I. Szilagyi~*,

G. Horvath*, J. Szb“ka

The electronic (@bsorption, remission and luminescence) and in-
frared (@bsorption) spectra of 12 pharmacologically active derivatives
of the compound 4-oxo0-4H-pyrido-(1.2a)- pyrimidine substituted by 3-ethoxy-
carbonyl (1) or e-ethoxy-carbonyl-methyl (II) were investigated between
room temperature and that of liquid nitrogen. Figure 20 illustrates the
electronic spectra of 6 .8-Me2-H.

The results are summarized as follows:

a/

b/

c/

There is a characteristic difference between the two compound
series iIn UV absorption (the spectra of 1 compounds are shift-
ed to longer wavelength relative to Il and in 1"s the first
two bands completely overlap while in 11"s they are separated).

The shift of the allowed long wave band in the UV absorption
and the efficiency of the luminescence is greater if the methyl-
substitutes are in the a than in the 6 position.

The low temperature spectra are shifted to long wavelength and
the bands became smaller and higher in absorption and lumines-
cence alike. At low temperature the first absorption band

splits into two parts (probably they belong to different elec-
tronic jumps) and the vibronic structure appears. In absorption
and luminescence 700 and 1000 cm-1 vibrational combinations can
be observed in the progression (carbonyl and ring vibrations).

d/ The absorption and fluorescence spectra show mirror symmetry.

e/

The 0,0-transition energies are the same in both spectra, and
the emission level is only the first singlet excited state.

The luminescence spectrum of 6 .8-Me2-1J compound consists of
a Fluorescence and a phosphorescence part with about equal
intensities at room temperature. The intensity of the fluo-
rescence part increases while that of the phosphorescence
part decreases with decreasing temperature - as can be seen
in the difference spectrum (Fig. 31).

CHINOIN Pharmaceutical and Chemical Factory, Budapest, Hungary



Fig. 20

Spectra of 6.8- dymethyl- 3 - ethoxy-carbonyl-methyl pyrido-pyrimidine
Lr - luminescence spectrum at room temperature; LN - luminescence 3pec-
trum at liquid nitrogen temperature; RR - reflectance spectrum at room-
temperature; Ar = reflectance spectrum at liquid nitrogen temperature

ort



Difference between the

Fig. 21

liquid nitrogen and room temperature spectra of B,8-dimethyl
aarbonyl-methyl pyrido-pyrimidine

i
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DEVELOPMENT OF SPECTROSCOPIC METHODS

F. Engard, 1. Horvath, J. Ssodke

I. DIGITALIZATION OF ANALOGUE INSTRUMENTS

A dual-slope analogue to digital converter has been developed
with 40 ms integration time and 3.5 decimal resolution which is suitable
for time-based or external control of sampling. The functional diagram
of the device is shown in rig. 22. The functions of the instrument are
framed by a dashed line while the input and output connections are outside
of the frame. The following instruments have been digitalized.

A/ With external scanning and time based sampling control:

a/ UNICAM SP-700 double beam UV spectrophotometer.
Tape punch: Perfomom-30 (Hungarian Ministry of the Interior)

b/ SPECORD-UV ZEISS-Jena double beam spectrophotometer.
Tape punch: Perfomom-35. (KFKI, Laboratory for Optical
Spectroscopy)

B/ With internal (time-based) sampling control:

c/ CARLO-ERBA FRACTOVAP MOD. P. gaschromatograph.
Tape punch: Perfomom 30. (Hungarian Ministry of the Interior)

d/ BRUKER SXP PULSE NMR spectrometer.
Tape punch: Perfomom 30. (KFKI Laboratory for NMR Spectro-
scopy)

CHINOIN Pharmaceutical and Chemical Factory, Budapest Hungary
Technical University, Budapest, Hungary

Technical University, Wroczlaw, Poland
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Fig. 22

Functional diagram of DIGITIZER

el PERKIN ELMER ND-2 Microcalorimeter.

Tape punch: Perfomom 30. (KFKI Laboratory for Microcalorimetry)

f/ The analogue computer, conductometer, thermocouple of the

Chemical and of the Technological Departments of the Tech-
nical University, Budapest.

11. DIGITAL MEASURING AND CONTROL UNIT FOR SPECTROLUMINOMETER

The above instrument was developed for our Spectroluminometer
(consisting of two 1.0 m step-motor driven Czerny-Turner grating mono-

chromators) for the measurement of electronic (transmission,

remission,
excitation,

fluorescence and phosphorescence) spectra, which provides
the following functions:

a/ it can be programmed digitally to select the initial wavelength,
the steplength (one step is 0.5 8) the number of measurements,
the integration time (between 10-1000 ms), the resolution in
intensity (the maximum is 100.000), the high tension for the
photomultiplier;
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b/ it protects the multiplier from light overload ;

c/ it converts photocurrent into digital data by using frequency-

digital converter -

d/ it controls the stepping motor.

in the core memory of a KFKI Ana-
1/a peripherals: tape punch (Per-
Xx-y recorder (Hewlett-Packard 135 AMX

The measured data are stored
lyser (NTA 512 B) having the following

fomom 35), tape reader (Meopta 1500),
These make the computer (off-line) compatability possible.

intensity measurements are represented

The large dynamics of the
interference filter are

by Figs. 23 where the transmission spectra of an
Figures 23a and 23b contain the measured spectra and the cal-

displayed.
(rel) function by using a CAMAC-BASIC subroutine.

culated log 1|

Fig. 23a
Transmission of an interference Tfilter.

Measured spectra
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111. AGROPHOT

The automatic photometric
device for routine analysis was de-
veloped for aggressive reaction mix-
tures. The reaction mixtures are pre-
pared separately in small (G ml) test
tubes. These are arranged in the in-
terchangeable turntable of the MOM
sample changer.

The complete instrument con-
sists of the following parts: MOM
sample changer, filter photometer,
digital multiplier photometer, and
the output peripheral (printer and/or

Fig. 23b
punch) .
Transmission of an interference
filter. The timer of the MOM sample
Computer representation changer controls all the functions

of the instrument: moving of the
samples, filling of the capillar-cuvette, the measurement and the data
output.

The filter photometer was developed in the institute. Its lamp
is HQE-40 and it has 8 interference filters in a wheel. The lengths of
the interchangeable cells may be 10, 15 20 mm with the volumes varying
from 10 to 20 ml. The detector is a photomultiplier.

The digital multiplier photometer supplies the lamp and the
detector of the filter photometer and measures the photocurrent in terms
of transmittance absorbance, direct or inverse concentration.

The standard output peripheral is a numerical or mosaic printer
or there is an option of a paper tape punch.

IV. THREE-CHANNEL DIGITAL FLAME PHOTOMETER

The instrument is suitable for the synchronous determination of
sodium, potassium, calcium or lithium from all the samples with a fre-
quency of 30 seconds. The mechanical parts, gas streaming control units,
nebulizer and burner of the instrument were taken from the FLAPHO-4
(Zeiss - Jena).
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The digital measuring and control unit was developed in the in-
stitute. The results of the measurements are displayed and stored in three
four-digit display. The output of the data takes place on a numerical or
mosaic printer; optionally a parallel paper tape punch can also be used.

The basic instrument can be automatized by a MOM sample changer.
In this case the timer of the sample changer controls the movements.

EXTERNAL RELATIONS

LECTURES BY VISITING SCIENTISTS

F . Broude (Spectroscopic Institute, Moscow, USSR)
Excited spectra of organic molecules

I. Chisty (Lebedev Institute, Moscow, USSR)
Brillouin scattering in solids

S_.1. Anishimov (Landau Institute, Moscow, USSR)
Laser and thermofusion

I . Savransky (Lebedev Institute, Moscow, USSR)
Application of high intensity lasers
CONFERENCE
Und Conference on Interaction of electrons

with strong electromagnetic fields. Oct. 6-10
1975. Budapest, Hungary

STUDY TOURS

F. Mezei Institute Laue-Langevin
Grenoble, France 2 years
J. Bakos Joint Institute for Laboratory
Astrophysics

Boulder, Colorado, USA 1 year
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J. Bakos
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Joint Institute for Nuclear Research
Dubna, USSR 2 years

Sambalpur University
Sambalpur, India 6 months

Institute for Physics and
Mathematics Phenjan, Korea 3 years

Research Institute for Physics
Erevan, USSR 3 months

Multiphoton ionization of atoms. (For the
degree of Doctor of Physical Sciences)

Population mechanism in the He-Cd laser.
(For the degree of Candidate of Physical
Sciences)
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CHEMISTRY

RESULTS

THERMOANALYSIS
L. bakoB, M. Fodor, P. Gros, L. Hodany, F. Molnar, Z. Poko

The investigation of the volatile character of rare earth and
other metal R-diketonate chelates has been continued. On the basis of
complex thermoanalytical investigations it has been found that the lan-
thanide acetylacetonates (2,4-pentandiones) prepared were thermally un-
stable and not volatile. These chelates undergo thermal decomposition
with the loss of excess water and acetylacetone and the compounds form-
ed In such a way polymerise immediately to polynuclear species. These
compounds are not volatile and decompose by further heating to the cor-
responding metal oxide.

In order to confirm the validity of a new diffraction theory
on the substitutional disorder in garnets, which has been worked out
in our institute, the polycrystalline aluminium substituted lutetium
iron garnet has been produced by the method of heat treatment (at 1100-
1300 °C), from their mixed oxides (Lu203-Al1203-Fe203) and from a co-
precipitate obtained from their salt solution. The preparation of the
garnet-type compounds was carried out in the thermoanalyser (Deriva-
tograph or Mettler Thermoanalyser) under controlled conditions. In the
case of the coprecipitate, the formation of the garnet-type compound
can be observed on the basis of thermoanalytical investigations. The
exothermic processes without weight changes above 700 °C are due to the
formation of a garnet-type compound (Fig- 1).

The complex thermoanalytical investigation of TCNQ anion complexes
containing CHJCN has been started. According to the thermograms obtained
the onset of the elimination of CH-jJ-CN is at about 90 °C with an endo-
thermic enthalpy change,and above 200 °C the degradation of the basic
anion complex starts with an exothermic enthalpy process (Fig- 2).
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Fig- 1

Thermoanalytical curves of bu-AX-Fe-hydroxide-hydrate
precipitate
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Among the liquid crystals, cholesteril benzoate irradiated under
different time was investigated. The influence of irradiation was studied
in the basic state at 35 °C and in the liquid crystal state at 140-150 °C.
The character of DTA curves and the transition temperatures were changed
by the effect of irradiation (Fig- 3).

The investigation of the thermal behaviour of inorganic ion
exchangers - which can be advantageously applied for re-processing burn-
ed out fuel elements as well as for purification of high activity waters -
has been continued on the crystalline ceriiim hydrophosphate - Ce (HPO™)2 .XH20 .

Fig. 2

Thermoanalytical curves of TCNQ anion complex
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50 100 150 °C

Fig- b

DTA curves of cholesteril benzoate

By using analytical chemical and complex thermoanalytical methods the
compositions of the materials and their thermal decomposition were
determined.

An anion exchange method has been tried out for the separation
and concentration of micro amounts of impurities in gallium metal. Evalua-
tion of the method is in progress.
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SYNTHESIS OF LIQUID CRYSTALS AND ORGANIC SEMICONDUCTORS
Katalin Pintér, Katalin Ritvay-Emandity

The synthesis of liquid crystals and organic conductors has
been continued with special attention to the compounds of biphenyls of
symmetric dialkylazoxybenzenes and TCNQ salts. The biphenyl type of
liquid crystals are smectic and nematic at room temperature and there-
fore all the materials appear to be suitable for twisted nematic and
cholesteric nematic phase change devices.

The compounds produced were:

Institute of Isotopes, Budapest, Hungary

Joint Institute for Nuclear Research, Dubna, USSR
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A second group of materials prepared was that of the TCNQ
anion complexes which can be utilized as organic semiconductors.

The compounds produced were :

R+ = Morpholinium
Pyridinium
Triphenylpyrylium
Triphenylpyridinium
Triphenylthiopyrylium
Acridinium
Tetrathiotetracene

R+ (TCNQ)2~

The compounds described belong to the group of charge transfer

complexes
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ANALYSIS FOR SOLID STATE RESEARCH
L. Bakos, J. Boganos, A. Elek, Erzsébet Kelen-Filizessy, Eva Szirmai-Kulue,

Ibolya Sziklai-Laszlo, A. Hagy, Maria Ordogh
Visiting researchers: Maria Lorincz, H. Rausch, A. Salamon

The analysis of the alloys prepared for memory research has
been continued. The masking of interfering elements (iron, copper, etc.)
by triethanolamine was introduced in the determination of nickel by
Complexon and a selective redox method - titration by iron(ll1l)-chloride
solution in the presence of 1.10-phenanthroline - was used for the de-
termination of cobalt.

The detection limit of oxygen in aluminium alloys was reduced
from 20 ppm to 10 ppm by the improvement of the apparatus used in the
activation analysis by 14 MeV neutrons. The aim of these investigations
was to contribute to the development of the aluminium manufacturing
industry.

In cooperation with the Research Institute for Automobile
Traffic a non-destructive method was developed for the examination of
materials which were retained by the filters of car engines. Barium,
lead, iron and silicon were identified by the spectra®and the silicon
was quantitatively determined.

Activation analysis and autoradiography were used to investigate
the concentration distribution of contaminants in poly-Si-Si-jO"-SiC"-Si
substrate multilayer structures (SNOS). The thin films of the analyzed
sample were removed in a stepwise manner by selective chemical etching
using appropriate marking techniques. Autoradiographs were simulta-
neously made of the surface of parallel samples activated under the same
conditions. The concentration of the technological contaminants (e.g-

Na, Cu, Au) was found to be higher on the surface and in the junction
interface of the layers than in the incremental parts of the layers.
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Trace Impurities (chlorine, sodium, magnesium, manganese and
calcium) in ultrapure water samples and in a few chemicals were deter-
mined to investigate their applicability in the semiconductor technique
and in nuclear power plants.

PUBLICATIONS
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AGRO- AND BIOANALYSIS

L.

**))

Andréas, L. Bakos, A. Cs6ké, A. Fehér, k. Nagy

The utilization of capture (n,y) reaction was broadened and
the possibilities of further application investigated. The method,
based on the 14N(n,y)lSN reaction and the special device for automatic,
non-destructive protein determination in seeds and feedstuffs were
further developed. The accuracy of protein determination by the
""autoPRODET" was enhanced and the measuring time lowered.

The capture gamma ray technique (and the equipment) were
utilized for the determination of chlorine in feedstuffs and food
products. The possibilities of simultaneous determination of chlorine
and protein were investigated.

Department of General and Analytical Chemistry, Technical University,
Budape st

Institute of Isotopes, Budapest, Hungary
Research Institute for Telecommunication, Budapest
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DEVELOPMENT OF ANALYTICAL METHODS
Maria Ceajka, A. Elek, Miria Ordégh, G. Perneaki, A. Simonite
Visiting researcher: P. Racz

The work in the field of fast radiochemical separations has
been continued. Some attempts were made to increase the effectivity
of the instrument developed earlier for simultaneous separation. To
increase the rate of the heterogeneous exchange reactions applied, the
influence of the properties of the precipitate on the rate was inves-
tigated .

A relative method (capable of evaluating single peaks in gamma
spectra) was worked out and the CP 25 programme was developed for the
automatic evaluation of 4 K spectra. By using this programme correc-
tion factors of an accuracy of one thousandth were established for ra-
dioactive decay and saturation.

The increasing need for multi-element analysis on a large
number of samples has led to simplification and automation in non-
destructive reactor-neutron activation analysis. In the last few years
two methods have come into prominence: the direct or absolute method
and the various comparator methods. A feature common to all of them
is the use of a drastically simplified standardization technique,
namely, that multi-element analysis can be performed by irradiating
and measuring only a single element as a comparator and the specific
activities of standards can be calculated by using appropriate nuclear
constants and controlled irradiation and measuring conditions.

It is shown in a recent survey on comparator methods that at
present the De Corte®s method based on experimentally determined and
convertible comparison factors (K) seems to be the most accurate and
convenient for general use. In order to simplify the experimental
work while maintaining similar accuracy a new method is suggested,
introducing kQ values which can be considered as compound nuclear data.
It is recommended that kQ factors be published and compared as they
are independent of irradiation and measuring conditions. This method
can be considered as an alternative to absolute methods while eliminat-
ing many 1inaccuracies introduced by using ambiguous absolute nuclear
data.

Experimental work is now being undertaken to determine kQ
factors for the first group of about 20 elements as Al, Na, K, CI,
Mn, Cu, Cr, Co, etc. where the isotopes formed have simple decay
schemes and the relevant reactions have well known neutron cross-
section functions.
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When using single-comparator methods the knowledge of ¢ ~/¢
the thermal to epithermal neutron flux ratio is essential. After crit-
ically evaluating the previous methods the use of zirconium is sug-
gested as a new Fflux ratio monitor and comparator. Details of the theo-
retical and experimental study of the zirconium comparator method was
presented in the 4th Conference on Recent Developments in Neutron Ac-
tivation Analysis held in Cambridge, August 2-4, 1975. Fig. 4 shows

Fig. 4
Z™ error multiplication factor for ith/¢e measurement
using different detector pairs. Z" - error on ¢ ~/de
relative to error on R where R = A LA the

sp, 1™ 'sp,2”
specific activity ratio of the selected detector pair

that the use of the 94Zr—%Zr isotope pair gives significant improve-
ments in precision while measuring ®th/me ratios iIn the 20 < ®th/¢e <
< 200 range. When the single comparator method is applied the use of

94Zr is suggested as a comparator with the 94Zr—96

Zr 1isotope pair for
simultaneous flux ratio determination. Fig. 5 shows that the zirconium
comparator-flux ratio monitor gives better precision than does the Ru
for about the two-thirds of the isotopes used for analysis in well

thermalized (®~/¢ > 100) channels.
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FINAL ERROR MULTIPLICATION FACTOR ON K VERSUS DSt

anal’.
WITH Ru AND Zr COMPARATORS AT f » 150

Fig- 6
Final error multiplication factor on Konap VErsus
D with Ru and Zr comparators at f = 150. f = ¢~/der

D = 10/~th resonance integral to thermal neutron
(cross-section)

Theoretically calculated kQ factors were applied in non-
destructive analysis of an actual case evidence hair sample. The
activation method was combined with scanning electron microscopy to
study the surface contamination of hair samples prior to irradiation.
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MASS SPECTROSCOPY

J.

Frecska, L. Matue, 1. Nyari, 1. Opauszky

The main activity of the mass spectroscopy laboratory is direct-
ed towards the ppm-ppb range impurity determination of pure metals using
spark source technique. It has been shown, that impurities in Ga In a
concentration as low as 0.01-0.5 ppm (atomic) can be easily detected on
the photoplate by using the bleaching technique.

The conventional spark source technique does not allow quanti-
tative determination of alkali elements in aluminium. We have experienc-
ed that electrode cooling during sparking makes a significant iImprovement
in reproducibility of the determination of alkali and other metals of
low melting point.

Experiments have been started to elucidate the nature of neutral
interactions in carbon tetrachloride using pulsed beam technique in the
ion source of a Nier type mass spectrometer.

The Knudsen-cell technique has been introduced for investigat-
ing the thermodynamic properties of some Ffifth group elements.

Budapest Technical University, Training Reactor, Budapest

Research Laboratory for the Petroleum and Natural Gas Mining Industry,
Budapest, Hungary

Institute for Nuclear Sciences, Rijksuniversiteit, Ghent, Belgium
Institute for Criminal Investigation, Budapest, Hungary
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ISOTOPE EFFECTS
Borbila Gellai, Hidy Illy-Vajda, Gy. jikli, G. Jancsi, 1. Kiss

The investigation of the relationship between the vapour pres-
sure isotope effect (VPIE) and the molecular structure of different
phases has been continued by comparing the vapour pressure of CD”CN
with that of CH"CN. The measurements were carried out by using an ap-
paratus equipped with a differential capacitance pressure gauge at tem-
peratures from -75 ° to 80 °C. The absolute vapour pressure of CH-JCN up
to a pressure of 100 mmHg was also determined. The results covered both
the solid and liquid phase and showed an inverse VPIE of 2.5-3.5%. The
interpretation of the experimental data within the framework of the
statistical theory of isotope effects is iIn progress.

The isotope effect on the heat of fusion can be obtained from
VPIE measurements if the temperature dependence of the VPIE is known in
both the solid and liquid phase in the neighbourhood of melting point.
Our earlier results on the VPIE of the H_160-H_180 system indicated that
the heat o{efusion of DA160 is higher, Wﬁile tﬁat of HA180 is lower than
that of 0. This surprising and theoretically unexpected result cast
some doubts on the reliability of the slope of our VPIE measurement in
the solid phase. We therefore decided to reinvestigate this problem by
measuring the vapour pressure difference between a sample of 99.858 atom%
18O content and a sample of H2160. The high 1&0 concentration and the
good characteristics of the differential manometer made it possible to
get reproducible pressure differences even at -50 OC (about 5x10—A mmHg) ,
where the absolute vapour pressure of water is as low as 0.03 mmHg. The
results which cover a wide temperature range (0°-50 °C) gave essentially
the same slope as that obtained by our earlier measurement (see Fig. 6)
and therefore confirmed the conclusion concerning the isotope effect on
the heat of fusion. The VPIE of the 0-H2 °0 system has been also
studied in the liquid phase (a@above 80 C a O-type mercury differential
manometer was used) up to a temperature of 170 °C and the results were
found to be in reasonable agreement with the data available in the lit-

erature .

The determination of the depression of freezing point of a sol-
vent brought about by a small amount of some solute enables one to cal-
culate the apparent molecular weight and the association factor of the
latter in the solution if it is assumed that the deviations from the
laws of ideal solutions are due to the presence of polymers. By this
method Pinchas determined the molecular weights and dimerization con-

stants of H2160 and H2180 in dioxane and found the dimerization con-
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Fig- S

Vapour pressure isotope effect for the H2160-H2180 ice system.
X - present results; < - Majoube; o - Matsuo and Matsubaya;
0O - our previous data
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stant of H.lDO to be larger than that of H,TOO by a factor of 2.4. Since
the originAof this surprisingly large 18O %sotope effect appeared some-
what obscure we decided to repeat the measurements by using the equi-
librium method of the determination of the freezing point depression.
The results obtained for the 18O-dioxane system are compared with

those obtained by Pinchas in Fig. 7. It can be seen that there is a
significant difference between the two sets of data and our results

did not confirm the large isotope effect obtained by Pinchas. The meas-
urements have been extended to the D20-dioxane system too and the results

The water concentration (W: gm per kg of dioxane) of dilute 0

solutions as a function of the freezing-point depressions (T ).

X present results; least-squares fit to the present results with
the 95% confidence band; O Pinchas
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obtained show that the D and ‘%0 isotope effects on the self associa-

tion ofwater in dilute dioxane solutions are smaller than that cor-
responding to the limits of experimental error (about + 2.5%).
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HOT ATOM CHEMISTRY
Klara Béréi, Agnes G. Nagy, L. Vasaros

The study of the mechanism of high energy processes has been
continued by determining the chemical reactions of EC produced 125.

and 211At in mono- and disubstituted benzene derivatives. The results

of replacement reactions of 125I, originating from 125Xe by electron
capture with relatively low kinetic energy and multiple charge, are
very close to those obtained previously for i1odine isotopes produced
in nuclear reactions with high recoil energy. The conclusion can be
drawn that the course of high energy replacement is not influenced
significantly even by differences of order of magnitude in the initial
kinetic energy of the hot atom. Hot astatine atoms produced via the
211Rn/EC/leAt nuclear process were found to be capable of replacing
hydrogen and halogen iIn aromatic systems in a similar way as the ener-

getic 1@ I.

The work concerned with hot atom chemistry of astatine as well
as a further investigation of chemical properties of aromatic astatine
compounds by means of radio gas chromatography was carried out in co-
operation withthe Joint Institute for Nuclear Research at Dubna (USSR).

The chemical effects of nuclear transformations have been
investigated in 57Co-Hedta and a series of trihmethylene bridged fer-
rocene derivatives (Fig. 8) by means of emission and absorption Moss-
bauer techniques. As a consequence of Auger ionization following the
EC decay of 57Co in "/Co-Hedta the fragmentations of these chelate mol-
ecules were shown by emission Mdssbauer technique. It was found that

Department of Chemistry, University of Tennessee, Knoxville, Tenn., USA
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H2m »B
12BTMF 13BTMF
FERROCENE TMF
x*
- /1
X-rArt-n
123TTMF 124TTMF TKTMF

Ferrocene and its poly-bridged trimethylene derivatives.
In each case the rectangles represent the cyclopentadienyl
rings; the small solid circles the carbon atoms of the
ring; the large solid circles the iron atoms; the
arcs the carbon bridges.

TMF = 1,1°- trimethyleneferrocene ;

12BTMF = 1,1%,2,2"-bis trime thy leneferrocene ;

13BTMF = 1,17,3,3"-bistrimethyleneferrocene;

123TTMF = 1,17,2,2",3,3"-tristrimethyleneferrocene;
124TTMF = 1,17,2,2%,4,4"-tris trime thy leneferrocene;

TKTMF = 1,17,2,2",3,3",4,4"-tetrakistrime thy leneferrocene.

the radiation resistances of the ferrocene and its derivatives increas-
ed with an increase in the number of bridges, furthermore, a new iron
species appeared in the ferrocene after the (n,y) nuclear reaction.
Concerning the molecular geometry of these bridged ferrocene deriva-
tives it was concluded that the planarity of the cyclopentadienyl rings
and the ring-metal bond strength depend on the number and the position
of the trimethylene bridges.

These investigations were carried out as a collaborative
research programme with Brookhaven National Laboratory (USA).
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RADIATION AND ELECTRON CHEMISTRY
L. Nyikos, Magdolna Roder, R. Schiller, Sz. Vase, Erika Zador

The actual aim of our research in radiation and electron
chemistry is to find interrelations between macroscopic or structural
properties of the substances under investigation and the chemical reac-
tions which proceed in them. This made us investigate the relationship
between electronic states of liquids and electron-chemical properties
in certain liquids and prompted us to start with the study of the ra-
diation chemistry of liquid crystalline substances.

Several properties of excess electrons iIn saturated hydro-
carbons were investigated in recent years. We found both electron
mobilities and radiation chemical yields to depend directly on V ,
the conductivity band energy of the liquids. Simple mathematical
expressions were suggested for the description of these dependences.
The underlying theory rested on a model which regarded electrons to
be both iIn a quasi-free and in a localized state in each liquid with
a dynamic equilibrium between the two states. Energy Tfluctuations of
the liquid governed the equilibrium - the position of which was defin-
ed bX Vo'

The technique of laser-photolysis has been introduced as an
experimental tool for the further verification of the above model and
theory. Solutions made of p,p"-tetra-methyl-paraphenylenediamine (TMPD)
are exposed to a nitrogen-laser flash of several mj with a duration
of 5 nsec. Electron mobility is measured by a time-of-flight, electron
yield by the clearing field method.

The two-state electron model enabled us to understand the
kinetics of the reactions between excess electrons and electron scav-
engers in hydrocarbons. The experimental results of various research
teams indicated a rather intricate relationship between rate constants,
K (usually of very high values) and electron mobilities, u a maximum

*
Joint Institute for Nuclear Research, Dubna, USSR

**x

Brookhaven National Laboratory, Upton, New York, USA
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Fig- 9

The rate constants of the N20 + e reaction in different
hydrocarbons as a function of electron mobility

being often observed In the K versus y curve. The explanation proposed

by us is based on two assumptions: chemical reactions are thought to be
diffusion-controlled and electron reactivities to depend on the actual
state of the electron, i.e. if it is quasi-free or localized. If a reac-
tionrequires some energy of activation only localized electrons can bring
about chemical transformation. By virtue of these assumptions the rate
constants of several electron reactions as a function of electron mobility
in different hydrocarbons have been successfully described (Fig- 9).

Several liquid crystalline substances reveal unexpected radia-
tion chemical behaviour. The yields of the high boiling point products
formed under 60Co y irradiation is in agreement with the simple predic-
tion that smectic phases behave similarly to the corresponding solids,
nematic ones to the isotropic ._liquids. Hydrogen yields and in one of
the cases methane yield, however, exhibit a maximum in the smectic phase.
The phenomenon is not yet understood (Figs. TO, 11).

PUBLICATIONS

1. NYIKOS, L., SCHILLER, R.: Electron mobility and conduction state energy
in hydrocarbon mixtures. Chem. Phys. Letters, 734, 128 (1975)

2. SCHILLER, R., VASS, SZ.: Radiation chemical yield and mobility of
electrons in liquid hydrocarbons. Int. J. Rad. Phys. Chem., 7, 193
(1975)

3. SCHILLER, R.: Excess electrons and energy fluctuations in non-polar
liquids. Radiation Research, Biomedical, Chemical and Physical
Perspectives, O.F. NYGAARD, H.I. ADLER, W.K. SINCLAIR eds., Academic
Press, New York, 1975 p. 388



Radiation chemical yields

Fig. 10

in bis/p-n-heptyl-oxybenzoicaoid)-phenylene-ester

19T
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Fig. 11

Radiation chemical yields in p-hexodeayl-oxybenzoicacid
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ZADOR, b., WARMAN, J.M.*, HUMMEL, A.*: lonization in the track of a
high-energy electron in hydrocarbon liquids; Study of positive and

negative ion scavenging using nanosecond pulse radiolysis. J. Chem.
Phys., 62, 3897 (1975)

WARMAN, J.M.*, deHAAS, P.*, ZADOR, E., HUMMEL, A.*: Concerning the
equilibrium e- + biphenyl = biphenyl” in liquid tetramethylsilane.
Chem. Phys. Letter, 35, 383 (1975)

RODER, M. : On the radiolysis of the cyclohexane-hexamethylbenzene
mixtures, Mechanisms of hydrocarbon reactions. Akadémiai Kiadé,
Budapest, 1975. p. 675

RODER, M.s Radiolysis of cyclohexane-hexamethylbenzene mixtures, 1.
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N.G. Zaitseva (Joint Institute for Nuclear Research,
Dubna, USSR)
Rapid thermochromatographic methods for
the preparations of radioactive isotopes

K. Birkinshaw (University College, London, England)
Semiclassical treatment of ion-molecule
reactions

A. Henglein (Hahn-Meltner Institut, West Berlin)

Electron transfer reactions in hydrocarbons
and between two phases

J.P. Adloff (Centre de Recherches Nucléaires, Strasbourg,
France)
Physical methods in hot atom chemistry

STUDY TOURS

E. Szabd International Atomic Energy Agency
Vienna, Austria 4 years

Interuniversitair Reactorlnstitut , Delft, The Netherlands
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R.1. Kuznetsova
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Maria Csajka

Joint Institute for Nuclear Research,
Dubna, USSR 2 years

University of Tennessee, Knoxville,
Tenn., USA 1 year

Vernadskii Institute for Geoche-
mistry and Analytical Chemistry,
Moscow, USSR 5 months

Fast radiochemical separations in activation
analysis. (For the degree of Candidate of
Chemical Sciences)
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The mid-fifties saw the start of the institute’s
research work in the field of atomic energy. In reactor phys-
ics, the work has been closely linked with the construction
of several zero reactors and with the experimental work per-
formed at these systems. It is this work that has ultimately
led to the development of experimental methods in reactor
physics and to the evolution of a calculational model which
has since proved its applicability in solving a vast variety
of problems. Since our work started, we have constructed six
critical assemblies. At present, the sixth assembly (ZR-6)
is operating in the institute. In the previous systems, high-
ly enriched fuel was used whereas in the present one the fuel
is but slightly enriched, 1i.e. it operates with a fuel char-
acteristic to pressurized water power reactors. The research
Work at this reactor is carried out in the framework of an
international cooperation of 8 socialist countries under the

direction of an international scientific council.

The above mentioned experimental activities have
been parallelled by theoretical investigations. The outstand-
ing work of Lenird Pal and his co-workers who investigated
the theory of zero-power reactor noise should be mentioned
here. Their early investigations are still our most frequent-
ly cited publications. The present activities in the field
of power reactor noise grew out of these early successful ef-
forts .

In the field of reactor thermohydraulics, investiga-
tions started at the end of the fifties. Our principal con-
cern was with the problems of organic coolants in power reac-
tors. In the mid-sixties, the investigation of a new organic
coolant Was performed in an in-pile loop. The work was done
in cooperation with the Kurchatov Institute of Atomic Energy,
Moscow. From 1969, the line of investigations changed and, at
the moment, we are totally committed to the problems of the
WWER-type pressurized water reactors. The work of the last
years resulted iIn the commissioning of a high pressure ex-
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perimental facility (NVH) and the development of a system
of computer programs solving theromohydraulio problems.

A new department, for Computerized Reactor Control,
has been established with the aim of developing a special
computer system for the. solution of - Ffirst passive and later
active - problems connected with the operation of the WWRS-M
research reactor of the institute. Following the few years
of mainly theoretical preparatory work - the results of which
are a research contract with the IAEA and several lectures
at international meetings - the research and development ac-
tivities have reached the stage of realization.

The activities of the Department for Measurement
Automation cover mainly research and development in the
field of instrumentation and measuring techniques. The units
of a family of nuclear instruments which had been developed
in the Department some years ago were also employed for the
instrumentation of several critical assemblies”. The present
work aims at the system-technical design of a new nuclear
instrument family for use in atomic power plants. Also worthy
of mention are the developments carried out in the field of
stochastic measurement and instrumentation techniques, the
development of CAMAC modules and that of equipment for util-
ization on board satellites.

The Health Physics Department was founded in 1960.

For the first five years the main task of the De-
partment was the creation of an efficient radiation protec-
tion service and the development of suitable methods for
radiation monitoring and control.

For personnel monitoring, film dosimetry is the
most important technique, thermoluminescent dosimeters are
introduced nowadays. Aerosol measuring instruments are used
for monitoring laboratories where there is a hazard of in-
ternal contamination. lonization chambers were constructed
for determining the gamma and beta dose rates in different
working areas.

There are six environmental monitoring stations
within the institute and four in public areas.



175

In the last ten years, the opportunity has also
arisen for research work, so that original contributions
could be made to the field of radiation protection.

In 1964, a whole body counter was put into opera-
tion, in 1969 the manual evaluation of the gamma spectra
gained by whole-body counting of human beings was replaced
by computer evaluation.

Our tritium incorporation studies revealed that
the burdens of personnel working with Zr-T targets were
caused by Zr-T partiales and not by gas from the target.

We studied the mechanism of the interaction of
different solid particles and lung tissues in animal ex-
periments. This work included measurements of labelled
quarts elimination from rats for investigating the patho-
genesis of silicosis.

To help in the evaluation Of neutron dosimeter
readings, measurements and calculadtlone are carried out for
determining the spectra of neutrons at different shielding
conditions. A computerised spectrum handling system and
magnetic tape library were developed for easy spectrum Be-
lection and comparison.

A computer program was written for the calculation
of gamma dose distribution in human phantoms. This code has
also been applied to medical problems.
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NUCLEAR ENERGY RESEARCH

RESULTS

REACTOR PHYSICS

F. Adorjan, L. Bod, A. Fischer, J. Gad6, Z. Gyimesi, A. Kondor, Gy. Koealy,
K. Krinizs, I. Lux, G. Por, F. Szab6é, Z. Szatmary, L. Turi, J. Valké,

P. Vertes, 1. Vidovszki

As 1n previous years, reactor physics research followed the lines
of the international cooperation based on the ZR-6 critical assembly.

Two types of perturbed configurations were studied: absorber rods
in a regular hexagonal macro-lattiee and cluster-wall imitators. During
the measurements, the blackness of the absorber rods and the distance
between them were varied. The measured quantities were: critical mass, micro-
and macrodistributions as well as spectral characteristics in the vicin-
ity of the absorbers. As to methods of measurement, they were practically
the same as in previous years. As a new method, the measurement of the
fast flux macrodistribution by tracktechnique can be mentioned. The count-
ed tracks were induced by the (n,a) reaction in oxygen.

We made a significant step forward in the field of data handling.
Program RFIT is now in standard use but a number of programs auxiliary to
it have been written. From among them, RZSI is mentioned which stores
rough experimental data on a magnetic tape in a standard format.

The software of our TPA-CAMAC on-line measuring system was improv-
ed. Apart from the time-analyser mode, it is now able to control a number
of reactor dynamics measurements. This system was used in the pulsed neu-
tron reactivity measurements which completed our previous similar meas-
urements as well as in the noise studies carried out in order to inves-
tigate the possibility of detecting the onset of boiling in the core.

As part of the systematic study of unperturbed configurations,
the case with 12.7 mm lattice pitch and 1.6% enrichment was fully inves-
tigated for two boron concentrations: 0 and 1.8 g/1.
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In the field of reactor calculations, the calculation of up-to-
date group constant libraries was continued. During this year, the Tfirst
version of the new library was produced by the program system FEDGROUP,
and its analysis was started. In order to interpret the measurements on
perturbed configurations, two program systems were developed: systems
THERMOS-SOPHIE and RAM-SOPHIE. A comparison of the calculated results
with the measurements and the calculations carried out by the groups of
other countries taking part in the ZR-6 cooperation was made. This show-
ed in which respect they have to be improved in order to reach the same
agreement as iIn the case of unperturbed lattices. An activation group
constant library was calculated for commonly used detector materials and
a program, RSzZ3, was written for a principally correct interpretation of
spectrum index measurements.

The development of the program system for reactor shielding cal-
culation was continued. Removal-diffusion program SABINE-3 and the 3-di-
mensional Monte Carlo program FASTER were adapted. The basic data libra-
ries were updated by recently acquired compilations but the analysis of
this new system is not yet finished.

PUBLICATIONS

1. VALKO, J., POR, G.: Subcriticality measurements in a heavily reflected
reactor. Atomkernenergie, 5" 31 (1975)

2. KOSALY, G., VALKO, J.: Remarks on the use of well-known reactivity measur-

ing techniques by the pulsed-neutron method. Annals of Nuclear Energy,
2, 477 (1975)

3. LUX, 1I1.: Selecting from the probability distributions for reactor cal-
culations. KFKI Report 75-62 (1975)

THERMOHYDRAULICS
T. Beezeda, Gy. Egeli, Gy. Ezetl, Gy. Gyenes, L.M. Kovacs, L. Mariti,
I. Mihajlik, L. Perneczky, L. Szabados, I. Toth, A. Torok, J. Vigasey

Following the start-up of the NVH test facility in December 1974,
in the first half of this year the necessary calibrations as well as the
control measurements on the different loop components were carried out.
The scientific investigations were started by critical heat flux measure-
ments in a single channel of WWER-1000 geometry: this work was sponsor-
ed by the Hungarian Electricity Generating Board (MVMT). The experimental
results have been compared with calculations using the CHF-correlations
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of Becker and Peskov and excellent agreement was found.

The construction of three test sections was completed during 1975
two 7-rod test sections for critical heat flux measurements (one of WWER-
1000 and another one of WWER-440 geometry) as well as a 2-channel test
section for the investigation of mixing phenomena in two-phase flow. Two
further sections are in the planning stage: one serves for the investiga-
tion of CHF-in a WWER-1000 bundle with perforated shroud, the other for
that of phenomena following a loss of coolant accident.

The field of theoretical research has also seen the achievement
of significant results. A new approach has been proposed for the calcula-
tion of axial void distribution in channels, its main advantage being
that it does not rely on uncertain empirical constants. The results com-
pare favourably with different experiments that are found in the litera-
ture (Fig. 1).

n

Fig. 1

Comparison of calculated data with experimental results

The calculation of the friction pressure drop in a following
mixture constitutes another problem of two-phase flow. To make up for
the deficiencies of methods widely used in international practice a new
model has been developed that seems to be more accurate first of all in
the parameter ranges of pressurized water reactors. Our calculations
have been checked with experiments by Becker and Tarasova; for the lat-
ter Fig. 2 shows the results.
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0 0,2 0,4 0,6 0,8 1,0 X kg/kg

1,2,3 and4 without heating

5.6.7 and 8 with heating

1,5 p “50 ata - 2,6 p * 100 ata
3.7 p =150 ata- 4,8 p = 200 ata
- calculated line

Fig. 2

Comparison between measurements and calculations

As to computer code development, the efforts in connection with
the one-dimensional coupled neutron-thermohydraulic program have to be
mentioned. Making use of the field of two-group constants calculated by
the reactor-physical program system, our aim was to produce such correla-
tions that would reflect the dependence of the constants on the thermo-
hydraulic field on the one hand, and ensure an effective performance of
the coupled code, on the other. To this end thorough investigations have
been carried out in order to choose the most suitable correlations.



bast year the development work on a computer code describing the
processes in the core following a loss of coolant accident was started.
This year the chosen numerical scheme has been carefully tested and sever
al sample problems have been run all of which yielded satisfying results.
However, further work is needed to take into account the effect of fuel
elements correctly and to describe the two-phase flow process in a more
precise manner.

PUBLICATIONS

1. SCHARF, J.*, VIGASSY, J.: Contributions to the safety analysis of pebble
bed HTRS. ANS Transactions, 20, 473 (1975)

2. MAROTI, L. : A model for two-phase friction pressure drop calculations.
KFKI Report 75-31 (1975)

3. MAROTI, L.: Axial distribution of void fraction in subcooled boiling.
KFKI Report 75-52 (1975)

COMPUTERIZED REACTOR CONTROL
Laura Birger, F. Faragé**, A. Gossanyi, J..G. ,tanosy**, K. Nyeéky, J. Peter,
G. Sandor, A. Szentgail, K. Végh, F. 7,0bor

The reseach connected with the computerized reactor control sys-
tems was principally focused on two problem areas: preparatory works to
establishing a computer control system on the WWR-SM research reactor,
and the investigation of hierarchical control systems for nuclear reac-
tors .

The support of the State Office for Technical Development and
that of the Atomic Energy Commission rendered it possible to establish
a computer control system, based on an R-10 computer (VIDEOTON Factory
for Computing Techniques Budapest), for the WWR-SM research reactor. This
year the computer configuration (central processor with 64 kbyte core
memory, disc storage with 800 kbyte capacity, 2 logging typewriters, 2
alphanumerical displays, 1 teletype, 1 lineprinter and real-time process
peripherials for handling 96 analogue, 128 binary and 4 counting inputs,
4 analogde and 128 binary outputs) was completed and the commissioning

Kernforschungsanlage, .Julich, GFR

On leave from the Secretariat for Nuclear Power Plant: Building of the
Hungarian Ministry for Heavy Industry
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was started. The manufacture of the operator®"s console and the commission-
ing procedure of an ANALCONT measuring system (GAMMA Works, Budapest) com-
prising the technological measuring channels mounted parallel with the
instrumentation of the reactor were successfully completed.

All the functions of the computer control system will be realized
in two steps. In the first step the computer operates in open loop and
performs date handling and logging tasks. It will be in the second step
when the tasks of the computer are extended to automatic control. This
year there was an essential progress in preparing the computer programs
for the data handling, logging, alarm analysis and display tasks.

In the framework of an IAEA Research Contract theoretical and
simulation investigations were carried out in connection with the design
of computer control systems with hierarchical structure. Taking the WWR-SM
research reactor as a guiding example algorithms were derived and a hybrid
simulation experiment was prepared for the detailed study of the control
performance.

For the ICT-1905 computer we developed the PROHYS digital sim-
ulation program which enables us to perform digital simulation of sys-
tems given in the form of analogue/hybrid computing diagrams. Prior to
the simulation runs the program calculates and suggests the maximum value
of the time increment with which the integration procedure is stable.

EXPERIMENTAL INVESTIGATIONS OF POWER REACTOR NOISE
T. Hargitai, S. Horanyi, D. Pallagi

In recent years the main effort has been devoted to researching
the problems of coolant flow measurement by the correlation method and
this work has been continued this year too.

- The adaptation of the method has been successfully examined
in dissociable gas(”0”). As measurements have been performed
in water and in liquid metal, the advantages of this method
are proven in both important reactor coolants.

- On the basis of experimental results a simple and reliable
instrument, type NZ-664 (Fig- 3), has been developed and
submitted to a long term test in the control room of the
"First Nuclear Power Station of the World" in Obninsk, where
the ~0.2 m/s velocity of cooling water is being measured in a
test loop with natural circulation.
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Fig. 3
Correlation Flow Meter type NZ-664

- The temperature noise conditions and the optimum place of the
thermocouples serving for coolant flow measurements in the core
have been examined in our own WWR-SM reactor. The summarized
results formed the basis for a thesis for a degree.

Preparations have been made for the detection of blockages of
fast reactor cooling channels by the analysis of outlet temperature noise,
and investigations have started in an NaK-cooled test loop. A special type
of thermocouple (where one of the electrodes is the liquid metal) has been
used in these measurements whereby a spectrum remarkably wider than by
the conventional type can be detected.

PUBLICATION

1. PALLAGI, D., HORANYI, S., HARGITAI, T.: Power reactor noise measurements
in Hungary. Annals of Nuclear Energy, 2, 333 (1975)

THEORETICAL INVESTIGATION OF THE NOISE IN POWER REACTORS
Gy. Kosily, L. Meski, 1. Plzsit

In view of recent experimental work the neutron noise in a BWR
is believed to be separable in a local and a global component. It is the
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existence of the local component which makes possible the measurement of
steam velocity by correlating the signals of axially-placed in-core neu-
tron detectors.

For the description of the noise-field a phenomenological theory
has been formulated. Last year this theory was further developed to account
for the axial change of steam velocity which had earlier been neglected.
The theory was also applied for the interpretation of the local contribu-
tion to measured neutron auto-spectra. Using the results of the phenome-
nological theory a procedure was suggested for the evaluation of the
"length of sensitivity"” of the local-noise from measured spectra.

Whether the existence of a local component in the neutron-noise
can be derived by standard mathematical means rather than by using ad hoc
phenomenological arguments, is the topic of a theoretical paper. In this
paper the two-group diffusion theory of the local component is given.

An earlier work, investigating the applicability of the adiabatic
approximation, was continued during the year. It turns out that adiabatic
approximation gives a valid result in nearly all the practical cases in-
vestigated In neutron noise theory.

PUBLICATIONS

1. KOSALY,Gy., MAROTI, L., MESKO, L.: A simple space dependent theory of
the neutron noise in a boiling water reactor. Annals of Nuclear Energy,

2, 315 (1975)

2. KOSALY,Gy.: Investigation of the local component of power-reactor noise
via diffusion theory. KFKI Report 75-27 (1975)

TECHNICAL DEVELOPMENT

STOCHASTICAL MEASUREMENTS AND INSTRUMENTATION TECHNIQUES
P. Pellioniez, A. Peter, L. Zeke

Five Stochastical Analysers, Type NIA-200, have been built dur-
ing the year. These are 100-channel digital analysers of modular construc-
tion suitable for the real-time investigations of random-like signals.

They are applied in the institute in reactor-physical experiments and
in laser studies, as well as being valuable in external research centres
for biological, medical and vibration investigations.
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As further developments, ad-
ditional modules have been designed
and built for the instrument, viz.
the Fourier-Walsh Transformer Type
NE-640 (Fig. 4) and the CRT Monitor
Type NE-641. The former computes the
power spectrum density functions of
the signals under investigation for
50, 100, 200 or 400 frequency points,
the latter gives a continuous display
of the measured distribution. Both
modules are built in the mechanical
CAMAC standard and used as plug-in-
units of the analyser.

SPACE ELECTRONICS
1. Apathy, 1. Szemerey

Following our previous work
we have finished the development of
an apparatus for measuring the energy,
dispersion and erosion effect of mi-
crometeorites .The instrument, which

Fig. 4 is of new design, will be placed on
Fourier-Walsh Transformer: new plug- board satellites. Its manufacture
in unit of the Stoohastiaal Analyser has been continued as has the test-
ing of its equipment.

A micrometeorite detector constructed by us was on board the
INTERCOSMOS-14 satellite launched on 11th December 1975 (Fig. 5).

We started developing a new apparatus for measuring the UV radia-
tion of the Sun.

The instrument amplifies and analyses the small currents induced
by UV rays in the photoelectrical transducers of the satellite.

PUBLICATION

1. APATHY, 1., FERENCZ, Cs.*: Electronics of the combined micrometeorite de-
tector of the INTERCOSMOS-12 satellite COSPAR XVIIIth Plenary Meeting,
(X May-7 June 1975, Varna, Bulgaria) Open Meeting of Working Group 3
Panel 3/C "Latest Significant Results on Observations of Cosmic Dust"

Government Committee for Space Research
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Fig- s
The satellite INTERCOSMOS-14



186

REACTOR INSTRUMENTATION
A. Baranyai, S. Berozi, P. PeLlionisz, P. Szintai

In the course of the year 1975, we have developed about 30 basic
units of a new nuclear modular system.

This system is a suitable means to solve different measurement
and control problems of nuclear power plants (fast protection, power level
control, etc.) and multichannel radiation protection monitoring.

The modular industrial system is based on p.c. cards of 100x160 mm
(Europa format). The most important functions can be performed by the 30
basic units: high and low voltage power supply, linear and logarithmic cur-
rent amplifier, differentiating amplifier, pulse amplifier, limit value
unit, automatic power controller, detector and channel inspector, etc.

In addition to the activity in this field, service and mainte-
nance, as well as smaller electronic developments have been carried out
for reactor-physical research.

THE WWR-SM RESEARCH REACTOR
S. Balog, L. Frankl, L. Goda, Gy. Muoskai, M. Téth, L. V&rkonyi

During its more than 3000 hours of operation the WWR-SM reactor
served as a neutron source for solid state physics, nuclear physics and
biological research as well as for isotope production.

At the maximum heat output of 4.9 MW, the mean value of the maxi-

13n/cmzs. In the

mum neutron fluxes in the irradiation channels was 4.5-10
best neutron trap the maximum flux values were kept at 9.2-10 n/cm2s. The

following were the most important parameters characterizing the reactor®s

operation :

Operating time (hours) 3294

Interruptions due to breakdown

Thermal energy produced(MWdays) 607
burn-up (grams) 787

Operating time of horizontal channels

(hours) 1200

Number of irradiations performed

using pneumatic systems 1100

Number of irradiated tubes 900

Tube-hours 1.75-10~

Two core configurations were used, one consisting of 165 and the
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other of 140 (single) assemblies. The aim was to maintain the mentioned
flux level while keeping the heat output to a minimum possible value. The
burn-up level of the fuel assemblies removed from the active core was as
high as 46.3% on average.

In addition to operating the reactor, the group dealt with reactor
design and development tasks, such as with preparations for the introduction
of computerized reactor control and the reconstruction of the reactor.

EXTERNAL RELATIONS

STUDY TOURS

Gy. Kosaly Eidgendssisches Institut fur Reaktorforschung

WUrenlingen, Switzerland 3months
L.M. Kovéacs CNEN - Centro di Studi Nucleare

Rome, Italy 3months
L. Perneczky CNEN - Centro di Studi Nucleare

Rome, Iltaly 1.5 months
L. Maroét! Centro Informazioni Studi Esperienze

Milan, Italy 1month
L. Szabados Centro Informazioni Studi Esperienze

Milan, Italy 1month
A. Péter GKSS-Institut fur Physik

Geesthacht, GFR lyear

GUEST RESEARCHERS

B .A . Kapustin Kurchatov Institute of Atomic Energy
Moscow, USSR 1 month
PATENT
T. Hargitai Special Instrument for Flow Velocity Measurements.
S. Horanyi _
D. Pallagi (MA-2668)

S. Tb6zsér
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HEALTH PHYSICS

RESULTS

INTERNAL CONTAMINATION STUDIES
A. Andréasi, Eva Beleznay, J. Bird, I. Fehér, R. Strommer, Gabriella Szende

The computation and evaluation methods of profile scanning meas-
urements were improved and applied in ™1 human metabolic studies.

Calibration measurements were carried out and a computer code
written for TPA-i computer was developed for the off-line evaluation of
gamma spectra obtained by a whole body counter.

In-vivo animal experiments were continued in the field of sil-

icosis research by using 51Cr- and 3H—Iabelled polystyrene latexes. Mak-

ing use of the latter, autoradiographs of lung sections containing poly-

styrene latex were produced.The methods of liquid scintillation measurements

of 3H-labelled polystyrene latex were elaborated.

In a cooperation project with the Frédéric Joliot-Curie National

Research Institute for Radiobiology and Radiohygiene, Budapest, in-vivo
measurements were carried out on the deposition and retention of metal

tritides in rats.

PUBLICATIONS

1. ANDRASI, A., KOTEL, Gy.: Nal(Tl) detector efficiency calculations for
distributed sources in a human phantom. Int. J. Appl. Radiation and
Isotopes, 2£, 451 (1975)

2. STROMMER, R.: Code based on the Mie-theory for calculating cross sec-
tions of particles irradiated by light. KFKI Report 75-8 (1975)
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1. STROMMER, R.; On the boundaries of applicability of optical theorem.
KFKI Report 75-9 (1975)

4. SZENDE, G., UDVARHELYIl, K.: Production and labelling of monodisperse
polystyrene and polystyrene-vinyltoluene copolymer latexes. Int. J.
Appl. Radiation and lIsotopes, 2j>, 53 (1975)

RADIATION PROTECTION SERVICE AND ENVIRONMENT MONITORING
Eva Beleznay, S. Deme, 1. Erdélyvari, L. Molnar, Eva Pados, M. Révid,
P. Zombori

Personnel, laboratory and environmental surveys are continuously
carried out for the protection of people working in the institute. This
task implies the registration of workers®" data and isotope handling as
well as calibrations of measuring instruments.

New techniques have been introduced to improve the reliability
of the survey methods. A new continuous environment monitoring system
has been set in operation, and the data from gamma-spectrometric meas-
urements are now handled by a computer.

PUBLICATIONS

1. BELEZNAY, E., DEME, S., ERDELYVARI, I., ROVID, M.: Apparatura teleiz-
mereniya 1 sbora dannykh dlya kontrolya okruzhayushchei sredy yadernykh
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NEUTRON DOSIMETRY GROUP
I. Fehér, L. Koblinger, S. Makra, J. Palfalvi, B. Szab6, P.P. Szabd

The neutron dosimetry group participated in the Fourth Nuclear
Accident Dosimetry Intercomparison organized by the IAEA at Harwell, U.K.
This intercomparison proved to be useful for the testing of our dosimetry
system and dose evaluation computer codes.

A research contract for neutron leakage spectrum calculation,
sponsored by the IAEA, has been completed. In this work, several hundred
leakage neutron spectra were calculated for about a dozen neutron spectra
and for scores of shielding materials.
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Our personnel dosimeters have been modified in order to incor-
porate LiF discs, our research into the application of thorium radiator
etch-pit detectors is aimed at improving our nuclear accident dosimeters.

Gamma dose rate measurements were carried out in rooms of dif-
ferent dwelling houses. The measured data, which were compared with cal-
culated results, can be well used for the estimation of the radiation
burden of the population.

As a further step of our TLD reader development programme, the
TLD-04 device (Fig- 6) has been completed. This is more compact and de-
signed withmore sophisticated circuitry than its predecessor, the TLD-03.
Several properties of different TL phosphors, such as the thermal neutron
sensitivity of CaSO™ and BeO, the fast neutron sensitivity of BeO and LiF
were investigated. CaSO” : Dy pellets are routinely used for the monitor-
ing of the background radiation at 17 sites in our institute.

Figm 6

The TLD-04 Thermoluminescent Reader
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"Nowadays not even a thought-experiment can be
done without sophisticated electronics”™ - say our elec-
tronics engineers. Though an evident overstatement it is
based on past experience. The experimental work in phys-
ical research has always been accompanied by the design
and application of special purpose, complex electronic
devices.

Like almost everywhere in our institute the work
in electronics began as the diffuse, individual activity
of small groups of experts. As a result, dozens of clever
devices were produced - unfortunately though, these were
not compatible. Only one move could solve the problem: to
coordinate the sporadic efforts and start a single,well
organized Electronics Department.

Even at the very beginning it was clear that
model development and proper reproduction needed to be
married, so a "manufacturing shop" was set up. The neces-
sary feedback between the design and application phases
is ensured by this shop.

The department3s story is the story of the equip-
ment designed there. The basic nuclear instruments -
amplifiers, discriminators, counters, etc. - were develop-
ed in the early fifties. In the next period we turned to
the development of multichannel analysers initiated by the
demands of physicists. The electronic tube version soon
became outdated consequently we were forced to overcome
a number of designing and manufacturing problems for tran-
sistorization. Our analysers have carved out a remarkable
career with about 200 of them working in Hungary and® abroad
as items of nuclear equipment, and as tools for neuro-
biological research.

The transient period of installing '"measuring
centres" throughout the institute was followed by the
design of minicomputers best fitted to data collecting



problems. Our first computer, the TPA/i, is very useful,
it8 program-level compatibility to the PDP-8 could be
highly exploited. The second computer is a completely
independent construction, its technical features can be
compared to any top line minicomputer. Both types are

on the production line and are applied for a very wide
range of tasks.

Our CAMAC module system must be mentioned too:
this enables the construction of complex measuring and
controlling systems applied in fusion research, chemistry
power eatation process control, etc. The list of our
CAMAC modules is increasing month by month as is the
number of our installed computers.

Efficient computer application cannot be settled
without intensive software development. The Computing
Techniques Department is responsible for the production
of the very valuable program packages, which form parts
of our "turn key" installations. In addition to this task
this Department runs the institute’s central computers.
Experience gained from the use of different types of
computers is now making and will, in the future, continue
to make a solid foundation for the efficient exploitation
of our new powerful machine to be installed in the near
future.
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ELECTRONICS

RESULTS

DESIGN AND DEVELOPMENT OF CAMAC UNITS AND SYSTEMS
L. Almaéi, M. Bak, J. Biri, P. Borden, N. Buchmuller, P. Gorog, P. Giese,
Gy. Messing, T. Nemes, L. Somlai, Katalin Somlai, K. Ziegelmann,

M. Blasovssky

In previous years we developed our "conventional™ CAMAC units
and systems. In 1975 we started out in a new and important field of ap-
plication: the industrial use of CAMAC.

A number of major firms have investigated the use of CAMAC
and have shown that the CAMAC system is admirably suited for industrial
applications. Two problems were to be solved: the mechanical construction,
shielding and grounding had to meet industrial standards; an appropriate
family of special industrial modules had to be designed.

To meet these needs we designed our industrial analogue meas-
uring system (Fig. 1). This is only the first step towards industrial-
type module families. Analogue outputs, digital input and output systems
have to be designed too.

The most characteristic modules of our system are:

- Analogue to digital converter (This floating input, iIntegrating
type converter works on the principle of amplitude-frequency
conversion. Its range and integrating time can be changed by
the system program.)

- Multiplexers (There are two versions: the first switches three
contacts per channel, the other switches four, so this second
type can connect or disconnect not only the input analogue
signal, but in addition the bridge power supply which feeds
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Fig. 1

Industrial analogue module family

the sensors. A multiplexer control unit serves to control
both types of multiplexers.)

Bridge power supply (This unit can feed bridges or external
devices. By internal patch connection it can be either a
voltage or a current generator. One module contains two
similar supply units, they are guarded, have floating
outputs, and are isolated from the mains.)
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- Bridge modules (They are primarily constructed for Pt-thermo-
resistors with built-in floating power supplies.)

- Cold point compensators (These do not form part of the CAMAC
set-up but are contained in heavy boxes to be placed near the
thermocouples.)

We are in the process of getting experience with our new family
of modules in various application fields, such as power stations and
melting ovens. Our Tfirst results are rather encouraging.

PUBLICATIONS

1. BIRI, J., GOROG, P., LUKACS, J., MESSING, Gy., SOMLAI, L.s Kontroller
CAMAC Mikroprozessoren. VII1th Symp. Nuclear Electronics, Dubna, USSR,
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2. BLASOVSZKY, M.: Design considerations for functional CAMAC modules in
the bio-medical field. Proc. 2nd Int. Symp. on CAMAC in Computer Appli-
cations, Brussels, 1975 (to be published)
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measurement. CAMAC Bulletin, No. 12, Apr. 1975. p.23

APPLICATION OF MINICOMPUTERS FOR DATA ACQUISITION AND PROCESS CONTROL
G. Bottka, Gy. Kerényi, T. Nagy, Maria Mezei, P. Karadi, L. Sz’nyi,
Z. Szetey, Gy. Vashegyi

We have continued to fulfil tasks in the continuously widening
field of application of minicomputers in the industrial environment. We
have found that in some industrial applications a temporary situation
is often encountered when it is desirable that systems development and
software testing are performed on a provisional computer system before
final installation takes place. The obvious requirement on using the
same configuration in several applications necessitates that such an
aid be mobile. The system as a whole must be able to adapt itself to
various industrial conditions.

To meet the - sometimes contradictory - requirements, a computer
configuration was placed in an air-conditioned trailer fitted with an
indoor cubicle, operation and service room. The configuration consists
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of a TPA/i minicomputer, a special vibration-proof fixed head disc unit,
conventional peripherals (matrix printer, teletypes, display, paper
tape units) and CAMAC real time peripherals.

The branch-driver of the CAMAC system interfaces a system con-
sisting of maximum seven crates to the programmed channel of the TPA/i
computer. An industrial analogue measuring chain is also included in
the set-up.

The mobile laboratory is at present employed in glass produc-
tion: it is preparing for the eventual computer control of hollow ware
glass works. In this respect the following tasks are the most important:

- Supervision of the entire blending process and the control
of the weighers, the conveyer, and the mixer, as a group of
machines.

- Logging data from a glass melting furnace with 120 m3 effec-
tive volume and a 90 cm glass level.

We designed an extensive data acquisition system to reveal the
complex physical and chemical processes in this large amount of melt,
thus surveying the furnace as a controlled process. Our exclusive aim
is to obtain and store relevant data to allow us to elaborate the mathe-
matical control model of the furnace and the related feeders. The sub-
sequent - in situ - data processing includes validity and limit checking,
filtering, dimensioning, linearization, correction with other measured
values, etc, The off-line evaluation is essentially aimed at the furnace
identification by means of statistical methods. Both linear and non-
linear approximations will be used to discover the dynamic relationship.
Direct digital control will be realized on the basis of the mathematical
model. It now seems that five control loops meet the required stability
of the melting process optimizing the arch temperature, tank pressure,
glass level, fuel composition, and the air-to-fuel combustion ratio.

Reliability is a prime factor for industrially applicable com-
puter systems, especially in closed loop operation. There must be an
awareness of this requirement from the very beginning of the design and
this must be kept in mind during each phase of realization. So the prob-
lem analysis, HW/SW design, production, installation, testing and run-
ning the system is a very complex job, with each aspect closely dependent
on another. The success of the system depends to a very large degree on
the quality of software. Some details of the program system can be found
under the heading Software Developments.

In Figure 2 some parts of the installation are illustrated.



Fig. 2

Computer installation for industrial use in mobile laboratory
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PUBLICATION

1. BUDAI, L-, HERENYIl, Z., PADANYI, Z., SZETEIl, S., TRENCSENI, Gy.,
VASHEGYIl, Gy.,: Computer control in glass industry. Proc. 2nd Symp.
on CAMAC in Computer Applications. Brussels, 1975 (to be published)

THE SEARCH FOR NEW ELEMENTS, NEW MEANS, AND THEIR APPLICATION

R. Alpdr, Gy. Ambrizy, Margit Benkli, A. Csakany, Piroska Giese, E. Hamza,
A. Javor, J. Miskolazi, Cs. Nemestithy, I. R&nyi, L. Sandor, T. Sandor,
Katalin Tarnay, F. Torb, T. Torok, Erzsébet Vadasz, F. Vajda

Microprocessors, these new systems components are attracting
wide interest from different fields of sophisticated electronic equip-
ment. We therefore concentrated our last year"s research effort on
discovering the optimum conditions necessary for these highly complex
elements.

The construction of the minicomputer oriented microprocessor
controlled system was based on the following - easily acceptable -
conditions: the status of HW and SW elements must be taken into account
simultaneously and matched processes need to be solved harmonically;
the system must not depend on the types of components; advances made
by the minicomputer background must be exploited maximally. Some ele-
ments of the extendable system are now ready, among them: a universal
bus system (multi-micro-processor system = MMPS) ensuring the simul-
taneous application of several microprocessors; an intelligent con-
nection between TPA/i minicomputer and MMPS; a universal memory prog-
rammer; MMPS bus terminals (microprocessors, RAM-ROM stores, serial
interface, etc.). The system®s SW elements which can be run under a
disc operational system are the following: an INTEL-TPA/i cross as-
sembler for programming 8008 and 8080 microprocessors; a monitor prog-
ram for the correction, debugging and testing of MMPS programs; prog-
rams for the controlled write-in of different types of PROM, REPROM
elements.

Using modules of MMPS, an intelligent scheme-display has been
designed, mainly for process control purposes. On this new device user-
defined symbols can be displayed in addition to the conventional alpha-
numeric characters and raster-type pictures.

The microprocessor module enables the handling of pictures as
high level list structures.The firmware generates, modifies and rede-
fines the picture elements according to the measured values of the
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process. A 4 K bit capactiy dynamical RAM store serves as recirculat-
ing memory, therefore the picture displayed does not depend on the
status of the host computer. To exchange information, up to date LSI
versions of UARTS (universal asynchronous receiver transmitter system)
are employed. Figure 3 presents an overall view of the intelligent
scheme display unit.

The development work of the program package LOBSTER (Logical
Operational Behaviour Simulation for Time and Effort Reduction) having
been finished, its first trial runs were held. The analysis of several
circuits of different complexity clearly shows that the run time of
the complex task of simulating circuit dynamics and hazards is very
economical. This is due to the careful selection of the simulation
methods. The first steps are now being taken to apply this digital
circuit analyser program for the preliminary design of ion implanted
integrated circuits. In Fig. 4 a part of a circuit diagram and its
simulated output states can be seen.
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Fig. 3

Intelligent scheme display unit



Fig. 4

Input and output of the circuit simulating program



206

9. MISKOLCZI J., HAMZA, E.: Semeistvo novykh interaktivnykh periferiinykh
; ustroistV’EVm'tpA-l. VTI1th Int. Symp. Nuclear Electronics, Dubna,

USSR, 1975 (to be published)
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FURTHER DEVELOPMENT OF MINICOMPUTERS

B. Bir6, J. Bogdiny, F. Horvath, Judit Kantor, Gy. Komiba, 1. Kbvari,

G. Lorinaze, Z. Nyitrai, Réza Pipay, P. Patih, E. Ree, J. Sulyan, P. Szabd,
E. Szebényi, K. Szias, Gy. Tamis, K. Varga

Throughout previous years we developed a new type of mini-
computer, the TPA-70. A wide range of applications is expected for
this machine with its 16 bit word length and extremely flexible iIn-
struction set. The preparation phase of production having been finish-
ed, this year a dozen of these computers were made ready.

Two of these machines were transferred to the testing labora-
tory of the Control Data Corporation (CDC, Minneapolis). Judging by
the report on the competent testing procedure the TPA-70 minicomputer
seems to be of a very versatile construction. With particular regard
to its being an element of graphic display terminals, the machine has
very encouraging future prospects. (This application field needs further
cooperation with the Computer and Automation Institute of the Hungarian
Academy of Sciences, whose work in the development of the graphic ter-
minal and its software background are acknowledged.)

The TPA-70 minicomputer has appeared as an element of an
educational configuration too. In this particular system, two projectors
were controlled by the machine which demonstrated its ability in the
role of a programmed teacher iIn elementary arithmetic.

Other configurations have been installed at the Laboratory
for High Energy Physics (Dubna, USSR), at the Research Institute of
Electronics and Computing (Riga, USSR) and at the Space Application
Center (Ahmedabad, India). These machines will provide useful experience
in the application fields of scientific interactive computing, hier-
archical computer systems, and fast working aerial picture processing.

Important progress has also been made in testing and operating
maghetic peripherals for mass storage. Different types of units have
been studied and compared. A project has been started to investigate

the potential advances of mini- or microcomputer controlled universal
interface units.
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TECHNOLOGICAL DEVELOPMENT

RESEARCH AND DEVELOPMENT WORK IN THE DEPARTMENT OF TECHNOLOGY
Gy. Binder, B. Forgaeh, E. Ga"al, L. Honty, A. KaTtaeB, Vera Szabd, Zs. Szabo,
Nina Toré, J. Zeembery

Our experimental equipment production line is based on the
reliability of the preparation of printed circuit boards. The continu-
ing process of technological improvement was this year realized by start-
ing a new semi-automatic laboratory. This laboratory solves the problems
involved in the gold plating of our printed circuit direct type connec-
tors. Following a short experimental period, the new laboratory will
function to its full capacity as a production line element in the coming
months.

Referring to the investigation of technological problems of
magnhetic discs, our work has been concentrated mainly on adapting pre-
viously developed technology to discs of 300 mm in diameter. We have
designed and established the special devices and apparatus required by
this project.

Research work will be continued with regard to the invetigation
of corrosion-resistance and aging effects.

EXTERNAL RELATIONS

STUDY TOURS

B. Szili Joint Institute for Nuclear Research,

Dubna, USSR 4 years
1. Mayer - m - 3 years
M. Zsenei - » - 2 years
Gy,- Finta - - 3 years
K. Dady - M 2 years
G. Kalmar - - 2 years

L. Miller 3 years
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A. Horvath

Gy. Ambroézy

Zs. Szabé

G. Lérincze

T. Gergely

VISITING RESEARCHERS

Peter Glese

Piroska Giese

LECTURES BY VISITING

J.F. Kolpakov

PATENTS
F. Bati
J. Bogdany
Gy. Elek
G. Lé6rincze
Z. Nyitrai
A. Szlcs
F. Toré

F. Vajda

Joint Institute for Nuclear Research,

Dubna, USSR 2 years

- - - 6 months
Nixdorf Comp," Maintz, GFR 3 months
Control Data Corp., Minneapolis, USA 3 months
Institute of Cybernetics, Kiev, USSR 8 months

Zentrum fir Rechentechnik, AdW der DDR,
Berlin, GDR 3 years

- - 3 years

SCIENTISTS

(Joint Institute for Nuclear Research,
Dubna, USSR)

Results and developments of computing
techniques in the Laboratory for High
Energy Physcs

(University of Amsterdam, The Netherlands)
Potential application of virtual memories
in minicomputers

Circuitry for controlling asynchronous logical
network, coworking with synchronous logical
system. MA-2641
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J. Bogdany Method and device for exchanging data between
A. Csakany digital units. MA-2640

Gy., Elek

P. Forré

G . L6rincze
E. Reé

P. Szabd
Gy.. Vashegyi

J. Bogdany Method and circuitry for the execution of one-,
T. Bozsé two and three-address instructions in digital
P. Karéadi minicomputers. MA-2663

J. Lukéacs

E. Reé

L. Somlai

F. Toré

A. Cséakany Circuitry for digital setting in the overload
Gy,- Komloés characteristics of switching mode DC stabilizers.
E. Reé MA-2638

L. Somlai

Zs,. Szab6

A. Szlcs

F. Toré

Gy, - Vashegyi

J. Bogdany Circuitry for signalizing the decrease or absence
P. Karéadi and/or return of mains voltage in minicomputers.
Gy . Komlés MA-2652

J. Lukacs

Zs . Szabd

L. Szényi

A. Szlcs

F. Toré

J. Biri Circuitry for controlling logical networks, in
T. Bozsd which the time delay between timing pulses Iis
Gy - Elek determined by signals of previous state and/or
P. Forré input signals. MA-2639

G. Lérincze
A. Szlics
F. Toré
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L. Alméasl
J. Bogdany
M. Blasovszky
Gy. Komlés
Zs. Szabo
M. Szalai
Gy. Vashegyi
L. Alméas!
F. Banki

J . Bogdany
1. Kévari
G. Lérincze
E. Reé

Zs. Szabé
F. Toré

F. Banki

J. Bogdany
T. Bozsoé

1. Kévari
J. Lukéacs
E. Reé

M. Szalai

Arrangement for interconnecting functional units
of minicomputers with multiplane and/or multi-
level bus systems. MA-2646

Method and device for serving interrupt and/or
direct data transfer requests of peripheral
units in minicomputers. MA-2648

Circuitry of instruction-executing in digital
computers by means of dynamical modification
of the instruction storing register. MA-2676
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COMPUTING TECHNTQUES

RESULTS

OPERATION OF THE COMPUTER CENTRE OF THE INSTITUTE
A. Arat6é, K. Banati, T. Benkd, Livia Major, 1. Nagy, A. Nagyhazi,
F. Telhisz, Magda Zimanyi

The computing centre of the institute consists of two medium
scale computers and two small computers.

The ICL 1905 computer which was installed in 1966 and expanded
in 1967 has worked since then in the same configuration which is as
follows :

32 K words core memory
6 magnetic tape decks (7 tracks)
slow peripherals.

The computer runs iIn three shifts continuously. The age of the
machine requires that increasingly more maintenance work be carried out
to keep it in a satisfactory condition.

The ES-1020 computer installed in 1973 was the first member of
the Unified Computer System of the socialist countries installed in Hun-
gary. This year the configuration was extended with two disk units and
a card reader. The configuration is now as follows:

64 K byte core memory
4 exchangeable disk units (7.25 M byte)
4 magnetic tape units (9 tracks)

slow peripherals.

The initial difficulties of the running of the computer have
been overcome and now its efficiency is increasing.
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The TPA 1001 small computer which had been running since 1970 was
dismantled this year. In consequence of this, the operation of the dual
computer system consisting of the ICL 1905 computer and the TPA 1001 small
computer was stopped. In order to meet users®™ requirements and as a pre-
paration for future developments a TPA/i small computer was linked to
the ES-1020 computer through a TRI-type interface developed at our insti-
tute. The configuration of the TPA/i computer is as follows:

8 K words core memory
paper tape peripherals
teletype
CIL 6000/601 graph plotter.

This linkage makes the plotter available for ES-1020 users. For
ICL 1905 users it is available only off-line.

The configuration of the TPA 70 small computer of our department
was expanded by a CDC made cartridge disk, a matrix printer and an alpha-
numeric display unit.

In order to facilitate program development for the ES-1020 com-
puter we have added some programs to the DOS operating system which make
the usage of source and relocatable program libraries easier and more
flexible.

SOFTWARE DEVELOPMENT

A. Araté, M. Bak, K. Balajthy, Margit Benko, T. Benkb, L. Buday, Z. Galfi,
Maria Ivanyos, J. Kiss, K. Kovécs,'MariénnalKovén, Erika Lovas, Gy. Lgcs,

I. Mez6, M. Nagy, Z. Padanyi, M. Pap, B. Papp, M. Salamon, 1. Sarkadi-Nagy,
P. Sods, A. Szabo, Z. Szemereki, J. Szlankd, G. Takacs, F. Telbisz, J. Telek,
J. Tibor, S. Trencsenyi, Erzsébet Vase

In the year 1975 much effort went into comparative studies of
complex programming systems of modern minicomputers. The results of these
studies were widely applied in our systems development work. We focused
our attention on developing problem-oriented program packages, especially
program packages for data acquisition and process control, and on elab-
orating software tools for developing such systems.

The MINOR/D disk operating system of the TPA 70 small computer
was further developed. The addition of a cartridge disk unit, a matrix
printer and an alphanumeric display to the TPA 70 configuration gave us
the possibility of starting the regular testing of the MINOR/D operating
system which -had been developed earlier using a simulator program. The
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new peripheral equipment required new software handlers which have been
added to the system, too. New versions of the assembler and other system
programs have been worked out that can use the disk as an 1/0 peripheral.
The software development became much more convenient in this way. The
operating system has been extended with a package of file handling routines
that are now available for the system and user programs as supervisor func-
tions. Thus the user programs now have access to the disk. At present, this
requires assembly language programming, however, next year the high level
programmer will also be provided with the facility of using the disk. A
utility program package is also under development that will provide certain
services in connection with the file handling.

The BASIC and FORTRAN run time systems now contain the routines
and standard functions of the multiple precision arithmetic. A special
version of BASIC, giving about 12 decimal digits accuracy, is now avail-
able. The time sharing BASIC user can use the central peripheral units
(e.g.- the line printer) too.

The user manuals of the paper tape MINOR system are all available
in English and in Hungarian. A "System User®"s Guide" summarizing the most
important points of the manuals and giving useful hints for the MINOR
user is In preparation.

Last year the 0S/i operating system and the RTS/i real time
monitor system was released for users of the TPA/i small computer. The
program library containing the description of the TPA/i software was
completed, too.

0S/i is a very Tlexible disk-oriented operating system which
can be used in a 8-32 K word core store with a memory resident part of
only 256 words. The programs of the 0S/i system library enable software
development, scientific calculations in high level languages as well as
data processing. The system contains file utilities, text editor and
debug programs and an assembler program. High level languages under 0S/i
are: FOKAL, BASIC, FORTRAN 11, FORTRAN 1V and MINIBOL (Mini-COBOL).
Batched jobs can be run under control of the BATCH and CCL monitors.
The system can handle magnetic tapes including tapes according to
IBM 360/UCS formats.

RTS/i1 1is a special purpose operating system of the TPA/i small
computer which can be used for measurement data acquisition and indus-
trial process control. RTS/i is a modular, fully core resident system.

It contains an executive program (with less than 1 K word memory require-
ment) which can simultaneously control at most, 63 independent tasks with
fixed priorities. As the task with the lowest priority can be the 0S/i
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system, any program of the 0S/i system can be run under RTS/i as a back-
ground task.

Some of the measurement data acquisition and industrial process
control program systems developed in our department for the TPA/i com-
puter are based on the RTS/i real time system while other systems are
based on the INDAL high level and the executive languages developed
earlier.

Our main achievement in this field this year was the successful
testing of the data acquisition system of the Danube Heat Power Station.
This was the result of a two years development work carried out in a
close cooperation with the hardware development team. The size and
reliability of the system is unmatched in this country.

Two program systems are near to completion: a system control-
ling weighers and mixers iIn the batch house of the Hollow Ware Glass Works,
Hungary, and another data acquisition system for the Committee for the
Control of Air Pollution.

The development of two process control systems has just begun:
that of a program package for controlling a gasoline pipeline and of
another package to perform a similar function in the reservoirs of a
chemical plant.

We have used the TPA/i small computer as a front-end processor
of the ES-1020 computer. A monitor program for handling the dual system
was written for the small computer. No extension of the DOS operating
system of the ES-1020 computer was necessary as the small computer em-
ulates a standard peripheral of the ES-1020. The present applications
of the dual system are as follows: jobs can be submitted from the tele-
type or paper tape reader of the TPA/i to the ES-1020, programs running
on the ES-1020 can send results to the paper tape punch or to the graph
plotter linked to the TPA/i computer.

A plotter subroutine package was elaborated for the ES-1020
computer. The package consists of low-level and higher level subroutines
(e.g- drawing of nomograms, histograms, axonometric representation of
a surface, etc.). Programs containing subroutines of the package can
use the graph plotter linked to the TPA/i computer. As the subroutine
package is written in FORTRAN(only some of the low level subroutines are
written in assembler language) it is highly machine-independent and can
be implemented - with only minor modifications - on other computers,
too.
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PUBLICATIONS
1. MEZO, 1.: TPA 70-1025 Central Processor. Programmer®s Aid. KFKI, Buda-
pest, 1975

2. IVANYOS, L., TELEK, J.: TPA 70 Supervisor User"s Manual. KFKI, Budapest,
1975

3. HORVATH, 1., NAGY, M.: TPA 70 Assembler User"s Manual. KFKI, Budapest,
1975

4. HARSANYI, M., KOTEL, Gy.: TPA 70 Floating Point Mathematical Subroutine
Package. User®"s Manual. KFKI, Budapest, 1975

5. SARKADI NAGY, 1., SZLANKO, J.: TPA 70 BASIC 70 User"s Manual. KFKI,
Budapest, 1975

6. LOCS, Gy., GARY, J.*: A FORTRAN extension for data display. IEEE Tr.
on Comp., C-23, 1257 (1974)

7. TPA/i SLANG-3 Assembler Programmer®s Manual. KFKI, Budapest, 1975

COMPUTING METHODS
J. Bagyinszki, Zb. Dobolyi, Borbala Gellai, Cs. Hegedls, 1. Horvéth,
Katalin Kulcsar, G. Bemeth, L. Varga, Magda Zimanyi

The FORTRAN subroutine package PRAKA developed for computing
polynomial and rational approximations of functions was added to the
list of mathematical software of the Unified Computer System (UCS). Two
acceptance tests were carried out under the supervision of a national
and later on an international committee of experts and the subroutine
package has proved to perform correctly. It is now available for general
usage.

We have further invegtigated the best rational approximations
of special functions. We have developed some formulae for the high
precision computation of elementary functions. These results were appli-
ed in the double precision routines of the mathematical subroutine pack-
age of the TPA 70 small computer.

Following the suggestions of the late Professor Cornelius
Lanczos we performed the Fourier analysis of computer generated pseudo-

National Center for Atmospheric Research, Boulder, Colorado, USA
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random numbers, and the circular distribution of the phase angles and

amplitudes of the sinusoidal components was investigated. The results

led to a new method for the generation of random numbers with Gaussian
distribution.

In cooperation with the Chemistry Department we have further
investigated the application of the generalized Newton-Raphson method
to force constant calculation problems having a near singular Jacobian.

A simpler algorithm was given for the reciprocal series of a
function matrix. Another algorithm was given to find the locally best
feasible direction in optimization problems under constraint.

In cooperation with the Institute for Solid State Physics a
computer program was developed to calculate the wall structure of cyl-
indrically symmetric magnetic domains. A more accurate method was elab-
orated for computing the magnetic field of cylindrically symmetric mag-
netic dipoles.

Two possibilities of arithmetics in magnetic bubble memories
were investigated iIn order to reduce operation time. One is to use a
parallel code with a residue number system and the other is to reduce
the program with the aid of many-valued logics.

We have begun the adaptation of the SIRIUS program package for
the evaluation of spectra(developed originally for the ICL 1905 computer)
to the computers of the UCS range.

The information storage and retrieval programs have been the
subject of continuous development. Under a special contract a program
package for the Unified Range of computers of the COMECON countries has
been worked out. The system is of modular structure and can be extended
according to the user"s requirements. It is at present being tested.

The present components of the system are able to create new
data bases or to convert existing data bases for the system. Search
can be accomplished in text files or in inverted files. The information
can be printed on the line printer.

Different kinds of information processing can be carried out
using this system. In the future it will be used on the UCS computers
for selective dissemination of information services.

In the field of processing of bibliographical data another
program package was developed for producing several types of biblio-
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graphical publications, e.g. KWIC-index, KWOC-index, several forms of
library catalogues, etc. The package was developed for the UCS computers,
too.

PUBLICATIONS

1. BAGYINSZKI, J.: Residue number system arithmetic in parallel systems
such as cellular automata and magnetic bubble memories. KFKI Report
75-15 (1975)

2. LANCZOS, C.*, GELLAI, B.: Fourier analysis of random sequences.
Computers and Mathematics with Applications, )., 3-4 (1975)

3. NEMETH, G.: Ob odnom otnositel™om ratsional®*nom priblizhenii funktsii
e~x . Soobshcheniya Kaluzhskogo Pedagogicheskogo Instituta, Kaluga,
USSR (1975)

4. NEMETH, G.: PRAKA - paket programra. Opisanie primeneniya. KFKI ed., 1975

EXTERNAL RELATIONS

1. Gladkih Joint Institute for Nuclear Résearch

Dubna, USSR 4 years
A . Horvéath Joint Institute for Nuclear Research

Dubna, USSR 2 years
E. Kiraly University of Durham, Durham, England 1 year
K. Kulcsar Physikalisches Institut der

Universitat Erlangen-Nirnberg

Erlangen, GFR 15 months
M. Zsenei Joint Institute for Nuclear Research

Dubna, USSR 2 years

Dublin Institute of Advanced Studies, Dublin Ireland












221

The Development Engineering Direction, including
the Mechanical Engineering Department, the Instrumentation
Department, and the Department of the Building and Energy
Provision, was established in 1971 with the main aim of
developing and manufacturing all mechanical and electronic
devices necessary within the confines of the institute.

In order to keep pace with requirements, engineer-
ing and instrumentation also involve research activities -
in certain themes determined by the institutel8 yearly and
longterm plane. During the past few years, the development
and production of laboratory and complex equipment have
been extended to meet the requirements of other research
and industrial establishments at home and abroad.

The main work of the Instrumentation Department
is to make such kinds of laboratory instruments in small
series or individual pieces in which electronics are the
determining factors. The department is especially competent
in the following:

- the measuring and controlling part of the neutron activa-
tion and Mdssbauer-effect analysers,

- temperature controllers,

- amplifier and controller parts of different DC and low
frequency instruments,

- telemetric units for measuring transducers,

- preprocessor hardware units for unburdening data proces-
sing computers,

- software handling of measured data of stochastic and
quasi-stochastic processes, with special regard to the
correlation and Fourier analysis, nonparametria stationary
test and pattern recognition; the utilization of methods
employed in medical and biological research.

The central mechanical engineering basis of the
institute, the Mechanical Engineering Department was es-
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tablished in 1961, with the fusion of the so called 'build-
ing-workshops'. Since it8 establishment hundreds of instru-
ments and items of experimental equipment have been produced
for research purposes. Many items working in the ultrava-
cuum range have been produced and a considerable number of
devices operated under high pressure conditions. Some of
the research equipment is built for measurements around

the absolute zero point, other items fit the requirements
around 2000 OC, either in a protective atmosphere or in a
vacuum. The diffractometers, neutron spectrometers, scat-
tering analysers, the pneumatic transfer system of the
activation analytical laboratory working adjacent to the
WWRS nuclear reactor are all indispensable devices of up-
to-date research. The Mechanical Engineering Department

has played an important role in their realization. The
mechanical designing and realization works of the so call-
ed zero-reactor8 used in the nuclear reactor researches

of the institute were completed in the Mechanical Engineer-
ing Department.

Besides the zero reactor, the design and realiza-
tion works for the reconstruction of the WWRS reactor were
performed at the Mechanical Engineering Department, such
as the mechanical devices of the active zone, the modify-
ing works of the line-locks, and the new pneumatic transfer
system for irradiation. We played an important part in
elaborating the basis of up-to-date engineering education
at the Technical University of Budapest with the design
and manufacture of the mechanical devices of the active
zone, and with the completion of the equipment necessary
for activation analysis at the Nuclear Training Reactor.

The Development Engineering Division has develop-
ed a modular system based on the Mdssbauer effect, having
an impressive specification for the purposes of nuclear
physics and applied material investigation research.

The wealth of experience and technical routine
are most important, particularly the experience obtained
in the fields of precision-mechanics, pneumatic automation,
special welding, vacuum techniques, and magnetic peripherals
of computer techniques.

We utilized the above mentioned experience in the
developing among others, of the complete neutron activation
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analytical laboratories, in the designing of the neutron
generators, and the pneumatic transfer systems - based

on the results of the institute in other research fields.
Activation analytical laboratories operated with neutron
generators designed at the Development Engineering Division
are successfully operated not only in Hungary, but vn
institutes of other socialist countries too.
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INSTRUMENTATION DEPARTMENT

RESULTS

THE PROCESSING OF PHONOCARDIOGRAPHIC SIGNALS
J. Bolyky, Gy. Kozmann, I. Maros*, O. Partos, Gy. sindor, F. Szlivik

As a result of the phonocardiographic software system devel-
opments new program packages were completed both for the TPA 1001/1
and the ICT 1905 computers. The new software contains different general

and specific purpose programs for spectral analysis and for pattern
recognition.

Fig. 1

Computerized phonocardiographic measuring and
processing system

INFELOR" Institute, Budapest
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According to the measurements carried out in cooperation with
the National Institute for Medicine of Physical Education and Sports,
there is evidence that changes of heart sound are sensitive indicators
of the different transient events occurring in the cardiovascular system.
This year we focused our attention on the investigation of the heart
sound properties of healthy people (Fig. 1).

Statistically significant differences were proved between the
energy spectral densities of the first heart sounds of healthy men and
women. An important consequence of these findings might be the need for
separate reference spectrum libraries for men and women.

Chest surface vibration measurements were carried out in several
points of the auscultation areas. From these measurements experimental
results were gained concerning the space dependence of the intensities
and energy spectral densities of heart sounds.

Research was carried out for the investigation of the properties
of the heart sound generation. Experiments indicated that chest-wall
vibrations can be approximated by the resultant signal of concentrated
sound generators. The results of these experiments were formulated by a
heart sound model.

ACTIVATION ANALYTICAL MEASURING ARRANGEMENT WITH CAMAC MODULES
F. Baranyi, Gy. Dira, M. Girdoe, J. Ferendi, L. virhalmi

The recent substantial progress in technology and systems
techniques in electronics made it necessary to continue the development
of earlier, KFKI-made transistorized laboratory equipment with regard
to the possibilities offered by the most up-to-date integrated circuits
and the future interfacing of the measuring system with electronic com-
puters .

Both of these aims are attainable by exploiting the advantages
offered by the CAMAC system. Analogue and digital modules have therefore
been developed which conform to the CAMAC dataway, mechanical, and power
supply specifications and thus permit different, measuring assemblies to
be built from the modular units.

The following activation analytical laboratory was developed
according to the demands of the Dunauljvaros Steel Works. The laboratory
of four channels is equipped for the fast determination of the oxygen
concentration in steel during the production process. It requires an
analytical time of 30 to 50 secs, including the preparation time of
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5 to 6 minutes and this makes it possible to control the oxidization or

dezoxidization process. The equipment is made for continuous operation.

The electronic units of the laboratory equipment are housed in
two CAMAC crates one of which accomodates the modules processing the
analogue signals, the other those which process the data forwarded on

the DATAWAY, and the power supply. The two CAMAC Crates are illustrated
in Fig. 2.

Fig. 2

Activation Analytical Measuring Arrangement in two CAMAC crates
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MECHANICAL ENGINEERING DEPARTMENT

RESULTS

DEVELOPMENT OF SATELLITE, A SINGLE CHANNEL AUTOMATIC ANALYSER FOR CLINICAL

LABORATORY
B. Bak, B. Egri, K. Ké&smarky, J. Szike

As a result of the spectroscopic mechanical and electronic
developments over the last few years, a number of instruments have found
their way to the surgeries and hospitals of the Hungarian public health

network this year.

Experience gained in the practical application in the hospitals
offers a great deal of information of considerable significance and
contributes to a more precise determination of what is required in the
further developments. Among others the following improvements have been
completed on the basis of the user®s experiences:

- reduction of the number of operator elements

- increase in the accuracy of dispensers

- building a pneumatic logical circuit in the instrument to
avoid break-down due to power cuts in the network

- electronic improvement for the increase of linearity and
long term stability.

MECHANICAL DIAGNOSTICS SIGNAL ANALYSIS
E. Egri, L. Jerzsabek, M. R&nky

The aim of the mechanical diagnostics - research activities
at the Mechanical Engineering Department consists of the evaluation of
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measuring methods, of the compilation of an appropriate software and
hardware background for the investigation of mechanical systems, research
equipment, by way of

- determining the dynamic characteristics for passive and active
subsystems,

- determining the sources and causes of anomalous vibrations
and noises,

- prediction of malfunction or breakdown, and estimation of
reliability parameters on the base of changes in noise and
vibration levels in the time domain.

The investigations are based on correlation and spectral ana-
lysis, and on the determination of different transfer functions (Fig. 3).

The vibration and noise of de-
vices consisting of rotating (moving)
machinery can be generally considered
as stationary stochastic processes con-
taining periodic components, and these
systems can be significantly identified
by using stochastic measuring techniques.

For the evaluation of our
measurements we use the NIA-200 stochas-
tic analyser developed within the insti-
tute; we do the necessary further com-
putations off-line by our TPA/i computer,
developed by the Electronics Department.

A novel computer-based method
was developed for the analysis of dynamic
characteristics of mechanical systems
containing moving elements. A partial
systems analysis can be obtained by
evaluating the absolute and relative
translations by processing the optically
stored information, without causing any
perturbation within the system.

We made high-speed film record-
ings of the operation of the character-
istic points of electromechanical systems.

On the base of the absolute and
relative translation-function in the time



domain obtained after digitalization, we computed the velocity and ac-
celeration functions; these enable us to determine the dynamic char-
acteristics of the system. We obtained the experimental identification
of the iInvestigated system by computing the spectra of the appropriate
motions (Fig. 4).

PUBLICATIONS

1. RANKY, M., EGRI, B.: Low cost, small computer based evaluation of high-
speed film recordings. Proc. XXIXth AICS-1SFA Congress, Eindhoven, 1975

2. DEKANY, L., CECH, V., RANKY, M. : High-speed cinematography as a modern
test method of electromechanical switches Proc. XXIXth AICS-ISFA
Congress, Eindhoven, 1975

PERMANENT MAGNETS
P. Feit

The permanent NMR magnet model PNM-1 was developed on the basis
of the experience of previous years for producing a very homogeneous and
very stable magnetic field for nuclear resonance measurements (Fig- 5).

The tap water cooling that
serves for cooling the permanent mag-
netic material (type KOMAG-600), and
thereby for achieving the required
stability, is a novelty of this
magnet. The field intensity of the
magnet is 5000 gauss in a 20 mm air
gap-. Its weight is 120 kilograms.

The permanent magnet model
BFM-1 (Fig- 6) that was planned for
a hygrometer for corn, was also de-
veloped in 1975. The production of
a very light magnet was made pos-
sible by the application of barium
ferrite permanent magnetic material.
The magnet produces 1500 gauss in
a 30 mm air gap. Its weight is 21.5

_ kilogram.
Fig. S

The permanent magnet model PNM-1 is
a high stability magnet
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Fig. 6

The permanent magnet for hygrometry3
model BFM-1
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