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Szilard: Le fogom (mi mindazt, ami ezek-
ben a napokban a Project korul torténik.
Csak a tényeket irom le - nem azért,
hogy bérki is elolvassa, csakis aJdisten
szaméra.

Betbe: Nem gondolod, hogy aJdisten
ismeri a tényeket?

Szilard: Lehet, hogy ismej”, de a
tényeknek nem ezt avaltozatat.

- [Le6 Szilard, His version o f tbe Facts.
' I ' I I I I I I I I ' SR Weart A Gertrud Weiss Szilard (Eds),
I MIT Press, Cambridge, MA, 1978, p.149.j
- - .. - - E EEEEN

Ajanléas

Az olvaso Uj periodikat tart kezében. A mifaj dompingidejét éli, folyéiratok, napi-
és hetilapok éaradata onti el a hazai sajtdé csatornait. Az emlitettek azonban a
tudomanyos sajtora ezidaig kevésbé jellemzéek.

Az 0j kiadvany céljairol és terveirdl az alcim és az els6 oldalon szereplé motté sok
mindent elarul. Ehhez talan csak annyit tehetnénk hozza, hogy a tényekrél f6ként
tudomanymetriai szemlélet alapjan szeretnénk tajékoztatni, de foglalkozni kivanunk
apeer review kérdéseivel is.

Az altalunk legjobbnak tartott dsszeallitas, az Egyesult Allamokban kétévenként
kiadott Science and Technology Indicators 1976-ban napvilagot latott els6é kiadasanak
bevezetdje egy levél, amelynek cimzettje az Egyesult Allamok elnéke. Ebben - tébbek
kozott - a kovetkezGk szerepelnek: "Our goal is aperiodical series of indices of the
strengtbs and weaknesses of science and tecbnology in tbe United States and tbe
cbanging cbaracter of tbat activity. We bope tbat by contributing to tbe understand-
ing of tbe scientific enterprize itselfwe uHIl strengtben itsforward trust, illuminate its
significance, assisi in tbe examination of its problems, and tbereby increase its role
in tbe resolution ofissues o fgreat national concem." Szerényebb keretek kozott, mas
hattérrel, mas koérnyezetben és az Egyesiilt Allamokat Magyarorszaggal helyettesitve,
lapunk térekvéseinek tekintetében magunkéva tehetjik a levélben leirtakat.

A szdveg eredeti nyelvén térténd idézése jelzés. Kézhelyszamba megy, hogy ma az
angol nyelv a természettudomanyok és a mdszaki tudomanyok lingua franca-)z. A
szakirodalom nagyrésze angolul lat napvilagot és ezen a nyelven - volens, nolens -
szinte kotelezd olvasnia, irnia, beszélnie mindazoknak, akik komolyan veszik a
tudoméanyos alapkutatast és - tevékenységik eredményessége érdekében -
igyekeznek attekinteni m(ikodési mechanizmusat. Ezért az Impaktbzn kozoltek egy
részét angolul kivanjuk megjelentetni. A folydiratot tehat kétnyelv(inek tervezzik.

Lapunk els6sorban a természettudomanyokkal foglalkozik, tehat azzal, amit
angolul science-nek neveznek. Ezt nem jeleztik a cimlapon, ugyanis a kulfoldi
szakirodalomban szamos példat taldlunk arra vonatkozéan, hogy a tudomanymetriai
szemlélet - bizonyos korlatok kézétt - atarsadalomtudomanyokban is érvényesul.

Kiegészitésként néhany szot arrél, hogy milyen forrasokboél szeretnénk meriteni.
Els6sorban természetesen az MTAK Informatikai Igazgatésagan évek ota folyo
tudoméanymetriai alapkutatasok eredményeibél. De valogatunk a Sclentometrics c.
nemzetkozi foly6iratban és mas folydiratokban kozzétett publikacidkbdl, és kozlunk
eddig nem publikalt anyagokat is.

Mint minden 4j - ilyen és hasonl6 iranya - toérekvésnél, tudjuk, hogy e lapnak
és a benne kozzétetteknek lesznek lelkes ellenz6i és - merjuk remélni - nem
kevésbé lelkes tAmogatéi. Biralatot mindig 6rommel fogadunk, sét elfogadunk. Ehhez
talan csak annyit tehetiink hozza, hogy szeiény lehetéségeinkhez mérten igyeksziink
majd a folydiratot a nemzetkdzi tudomanyos kozéletben kialakult etikai normak
messzemen§ tiszteletben tartasaval szerkeszteni.

Végezetll ajanljuk olvaséink figyelmébe a taloldali rajzot.

Merjuk remélni, hogy szerény probalkozasaink az asashoz jarulnak hozza.

Braun Tibor
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What Is a Citation Classic®?

A Citation Classic is a highly cited publieation as identifled by the Science
Citation Index® (SCI®), the Social Science Citation Index® (SSCI®), or the Arts &
Humanities Citation Index® (A&HCI®).

Citation rates differ for éach discipline. The number of citations indicating a
classic in botany, a small field, might be lower than the number required to make
a classic in a large field like biochemistry. In general, a publieation cited more
than 400 times should be considered a classic; but, in somé fields with fewer
researchers, 100 citations might qualify a work.

Citation Classic authors are asked to write an abstract and a commentary
about the publieation, emphasizing the human side of the research - how the
project was initiated, whether any obstacles were encountered, and why the work
was highly cited.

Six weekly editions and one biweekly edition of Current Contents® (<X®)
include Citation Classics that have been selected to fit the interest of CC readers.
However, somé are deemed appropriate fér more than one edition. Since there is
a larger number of highly cited life-sciences publications, that edition of CC
includes two classics each week.

The relative impact of each classic can be seen by consldering that the
average cited 1973 artiele published in an 5C7-covered source joumal was cited
approximately 15 times between 1973 and 1988. Citation counts include data from
the 1945-1954 SCI cumulation when relevant.

Idézettségi klasszikusok

A  kovetkez6kben olyan hazai
eredményeket  publikalo cikkekrél
szamolunk be, amelyek bekertltek a
philadelphiai Institute fér Scientiflc
Information altal 0Osszeallitott és a
Current  Contentsben folyamatosan
kozzétett  “"ldézettségi klasszikusok™
lasd alébb.)

Talan nem lenne felesleges a hazai
idézettségi klasszikusokat kdzos elemezd
tanulmany targyava tenni, megvizsgalva a
szerz6k témavalasztasi kritériumait, a
leirt eredmények szlletésének
koralményeit, kozzétételik stratégiajat,
stb. Remélhetdleg ezt valaki a jov6ben
meg is fogja tenni. Addig is keruljon itt
emlitésre néhany tény.

A fent bemutatott sokat idézett
hazai szerz6k koézul Knoll Jézsefet mar
régebben, K6ros Endrét és
Vizi E. Szilvesztert a Magyar Tudomanyos
Akadémia a nyolcvanas években tagjai
kozé vélasztotta. Az, hogy az ot
"klasszikus" cikk kozul kettd kulfoldi
tarsszerz6ével készilt, tovabbi tényekre
mutat ra. Nevezetesen arra, hogy
mennyire hasznosak a neves kulfoldi
kutatohelyeken tett személyes
latogatasok (K6rés Endre, Vizi E
Szilveszter) mind a témavalasztas, mind a
szakmai kooperacié szempontjabol, de
arra is, hogy a hosszabb id6t kulféldén
toltott  eredményes kutatok  nem
feltétlentil maradnak végleg kulfoldon.
Kivételek persze el6fordulnak, Pulay
Péter pl. ma mar - val6szindleg
véglegesen - az Egyesult Allamok
kutatasat is gazdagitja.

Nem  felesleges az idézettségi
klasszikusokat k6zI§ folyodiratok kapcsan
elgondolkodni a kutatasi eredmények
kozlési stratégidgjan. Az o6t "klasszikus"
cikk kozul négy témateruletik legjobb
foly6iratainak egyikében jelent meg.
Nem minden tanulsag nélkuli az 6todik
cikk esete sem, amelyet az egyik magyar
Acfiiban kozoltek. Ez azt mutatja, hogy
jelentés eredmények idével még az
ismeretlenebb foly6iratok homalyabdl is
hatast tudnak gyakorolni. Jellemz§
azonban, hogy az emlitett cikk szerzéi
maguk is ugy vélték, hogy hiba volt
eredményeiket nem valamelyik ismert
nemzetkozi folydiratban kdzzétenni.

IMPAKT1991/0



THIS WEEK'S CITATION CLASSIC

JANUARY 15, 1982

Knoll J. A Magyar K.: Somé puzzling pharmacological cffccts of monoamine oxidasc inhibitors.

Adv. Biocbem. Psycbopbarmacol. 5:393-408, 1972

[Dept Pharmacology, Semmelweis University of Medicine, Budapest, Hungaiy]

No selective inhibitor fér the B type of monoamine axidase (MAO) was
known until we demonstraled that (-) Deprenil, developed by us in 1964, is a
preferential inhibitor of the metabolism of ben2ylamine and
metaiodobenzylamine. Thus it was this paper which introduced (-) Deprenil,
the first highly selective inhibitor of Mao-B. [The SCI indicates that this
paper has been cited over 210 times since 1972.]

"Monoamine oxidase (MAO) inhibitors played an unforgettable
role in the development of modern biological psychiatry. They were
introduced inté clinical practice as antidepressant agents,but because of
the blockade of intestinal and liver MAO, the inhibited metabolism of
pressor amines (mainly tyramine) in foodstufls (e.g., cheeses) led in a
nomber of cases to serious, sometimes fatal, hypertensive erises. The
‘cheese effect’ diseredited the MAO inhibitors, the use of which became
strictly limited.

The discovery that two kinds of mitochondrial MAO, A and B type,
exist started a new chapter in the history of MAO. Two studies,
Johnston’s [1] and ours, played the rate limiting role in the realization
of the dual nataré of mitochondrial MAO. Johnston developed a new
MAO inhibitor, clorgyline, in 1968, and found that this substance
inhibited the oxidative deamination of serotonin in low concentration
and left the metabolism of benzylamine unchanged. He introduced the
name MAO-A fér the 'clorgyline-sensitive’ form of the enzyme and MAO-
B fér the 'clorgyline-insensitive’ one. This terminology is still in use.

"No selective inhibitor for MAO-B was known until, in 1971, we
suceeded in demonstrating that Deprenil developed by us [2] inhibits in
low concentrations the metabolism of benrylamine and
metaiodobenzylamine leaving the oxidative deamination of serotonin
unaffected.

Deprenil and clorgylin became and arc still indispensable tools fér
the maping of the two forms of MAO in the brain and other tissues and
were used in hundreds of papers during the last six to eight years. Our
paper is regularly quoted because it introduced (-) Deprenil as the first,
and still the best, highly selective inhibitor of MAO-B.

"As (-) Deprenil is the only MAO inhibitor without the 'cheese
effect*, it is successfully combined with levodopa in the long-term
chemotherapy of parkinsonism [3].

"There is an age-related increase in the activity of MAO -B which
might be in causal relationship with the decreased dopaminergic tone
of the aging brain.

"The possibility of improving the quality of life in senescence by
counteracting the consequences of this biochemical lesion by the long-
term administration of (-) Deprenil which facilitates dopaminergic tone
in the brain was recently suggested and is now open fér careful clinical
serutiny. A review has recently been published "[4].

J. Knoll

[1] Johnston J.P.: Somé Observations upon a new inhibitor of monoamine oxidase in brain tissue Biocbem. Pbarmacol. 17:1285-97, 1968
[2] Knoll J., Ecsery Z., Kelemen K., Nievel J. A Knoll B.: Phenylisopropylmethylpropinylamine (E-250), a new speetrum energizer.

Arcb. Int. Pbarmacodyn. Tber. 155:154-64, 1965.

[3] Birkmayer W. A Riederer P.: Die Parkinson Krankbeit (Biochemie, Klinik, Therapie). Vienna: Springer-Verlag, 1980
[4] Knoll J.: The pharmacology of selective MAO inhibitors. (Youdim M.B.H. A Paykel E.S., eds.) Monoamine oxidase inhibitors - Tbe State o ftbe art.

New York: Wiley, 1981. p. 45-61.

THIS WEEK'S CITATION CLASSIC

FEBRUARY 20, 1984

Field RJ., K6ros E. A Noyes R.M.: Oscillations in chemical systems Il. Thorough analysis of temporal oscillation in the bromate-cerium-malonic acid system.

J. Amer. Cbem. Soc. 94:8649-64, 1972.

[Dept. Chem. Univ. Oregon, Eugene, OR;

Inst. Inorganic and Analytical Chem., L Eo6tvds Univ., Budapest, Hungary;
Physical Chem. L&b., Oxford Univ., England]

This paper proposed and supported with detailed Kkinetic and
thermodynamic arguments a mechanism foér the oscillations in intermediate
concentrations appearing durinejhe metal-ion-catalyzed reaction of bromate
with organic materials. [The SCI indicates that this paper has been cited in
over 280 publications since 1972.J

"The oscillating chemical reaction that was the subject of our
paper is referred to as the BZ reaction after its discoverers, B.P.
Belousov and M A Zhabotinskii [1]. Our mechanistic analysis of it was
the first done fér any chemical oscillator. The Field, K6ros, and Noyes
(FKN) mechanism was supported by detailed kinetic and thermodynamic
arguments of such strength that it was quickly adopted as the basis of
further work. Activity in the arca increased greatly after the appearance
of this paper and recognition [2] that it was possible to reduce the
mechanism to a tractable mathematical model (the Oregonator) that
forged a link between oscillating reactions and rapidly developing
theories [3] of the properties of systems operating far from equilibrium
and govemed by nonlinear dynamic laws. Further interest developed
when we [4] showed that the mechanism could be applied to the
traveling waves of chemical activity appearing in related systems to
uncatalyzed bromate oscillators [5]. A fortheoming book [6] deseribes
development in the area ofoscillating reactions since the appearance of
our work.

"The basic experimentai work fér this paper was done in Richard
Noyes's laboratory at the University of Oregon in 1970. | was a fresh
postdoc and Koros was a visiting professor from Budapest. However, the
paper was written in 1971 while | was in Oregon, Noyes was on
sabbatical in Oxford, and Ko&rés was at home in Budapest. The
International mails were active! Much of the Information needed to
design and support the mechanism feli inté our hands serendipitously.
A value of AG°f(Br02") »nd kinetic data on the oxidation of metél ions
by bromate appeared and were found just when we needed them. An
important older paper was fcuind as it happened to follow an unrelated
paper, a serendipity even ISI would have difficulty matching.

"Each of our careers has been profoundly affected by this paper
and later papers bulit upon it. We h”ve all built very successful research
program* in the area of chemical oscillations, which this paper
established us as pioneers in. We have remained close personally and
professionally. Scientific ties between Hungary and the US have been
strengthened by our interaction and the exchange of colleagues among
our laboratories.

"The BZ reaction was an opportunity to take an unusual
phenomenon whose very existence was doubted by somé people and fit
it inté the framework of existing scientific understanding. We realize
how lucky we were."

RJ Field

[1] Zhabotinskii A.M.: Periodic oxidation reactions in the liquid phase. Doki. Akad. Nauk. SSSR 157:392-3, 1964. (Cited 145 times.)
[2] Field RJ. A Noyes R.M.: Oscillations in chemical systems. IV. Limit cycle behavior in a model of a real chemical reaction.

J. Cbem. Pbys. 60:1877-84, 1974. (Cited 195 times.)

[3] Nicholls G. A Prigogine I.: Self-organization in nonequilibrium systems. New York: Wiley-Interscience, 1977. 488 p.
[4] Field RJ. A Noyes R.M.: Oscillations in chemical systems. V. Quantitative explanation of band migration in the Belousov-Zhabotinskii reaction.

J. Amer. Cbem. Soc. 96:2001-6, 1974. (Cited 60 times.)

[5] Orban M, Kéroés R. A Noyes R.M.: Chemical oscillations during the uncatalyzed reaction of aromatic compounds with bromate.

2. A plausible skeleton mechanism./ Pbys. Cbem. 83:3056-8, 1979.

[6] Field RJ. A Burger M, eds.: Oscillations and traveling waves in chemical systems. New York: Wiley-Interscience. In press, 1984.
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THIS WEEK'S CITATION CIASSIC

DECEMBER 1, 1986

OvadiJ., Libor S. & El6di P.: Spectrophotometric determination of histidine in proteins with diethylpyrocarbonate.

Acta Biocbim. Biopbys. 2:455-8, 1967-

[Institute of Biochcmistry, Hungarian Academy of Sciences, Budapest, Hungary]

A simple, rapid, and specific method fér the spectrophotometric
determination of histidine is described by using diethylpyrocarbonate (DEP).
By the carbethoxylation of hisddyl groups in denatured proteins and the
localization of the reaclive and nonreactrve ones in the protein fabric can be
determined. [The SCI indicates that this paper has been cited in over 170
publications, making in the most-cited paper from this joumal.]

In 1966 as a chemistry student in the Biochcmistry Department of
Lérand Eo6tvés University, Budapest, | joined Andras Muhlrad's group.
They had found that diethylpyrocarbonate (DEP) reacts nét only with
amino groups but alsé with other protein side-chains at slightly alkaline
pH [1], These reactions led to the formation of the corresponding
carbethoxy derivatives, resulting in an increase of absorbance in the
ultraviolct rangé.

In 1967 | had the opportunity to do my master’'s degree work at the
Institute of Biochcmistry (now the Institute of Enzymology, Biological
Research Center, Hungarian Academy of Sciences) in Pal El6di's group.
The subject that we planned to elaborate, supervised by Susan Libor, was
how to make the carbethoxylation specific féor histidyl residues of
proteins. Heretofore, the only method fér histidyl modification was
photooxidation. However, it was known that it caused the irreversible
denaturation of proteins.

At that time, | believed | was working on avery important scicntiflc
problem, simply because everything that happened in the lab seemed
important to me.

Altér eight months of work, just after getting my degree, we
published the results in three pages in a national scientiflc Journal. It
was a mistake, as | reflect now, nét to publish in a well-known
International Journal. This might account fér the fact that our paper has
been cited rarely in the last 5 to 10 years as the original reference on
this topic.

Subsequently, we extended the method fér isolation of peptide-
containing carbethoxy-histidyl residue and applied it to the
investigation of the catalytic role of histidyl residues in glycolytic
enzymes [2]. The usage of DEP in the study of structure-ftinction
relationships in enzymes has become more widespread since the
synthesis of its isotope derivatives [3,4]. Nowadays, it is used in many
different flclds, such as nudeic acid research [5] and plant physiology

6].
Le] | believe that my flrst publication after graduate school became a
Citation Classic due to the naturé of the work and its analytical utility.
The method we introduced fér Identification of histidyl residues in the
active site of enzymes is both simple and effective. And, | think,
independently of which paper is cited as the original, this method is
beneflcial to the work o f many protein chemists and enzymologists, and
may continue to be so until side-directed mutagenesis techniques
become applicable in this area.

Judit Ovadi

[1] MUhlrad A-, Hegyi G. & T6th G.: Effect of diethylpyrocarbonate on proteins. Acta Biocbim. Biopbys. 2:19-29, 1967. (Cited 125 times.)
[2] OvadiJ. & Keleti T.: Effect of diethylpyrocarbonate on the conformation and enzymatic activity of D-glyceraldehyde-3-phosphate dehydrogenase.

Acta Biocbim. Biopbys. 4:365-78. 1969.

[3] Melchior W.B.,Jr. & Fahmey D.: Ethoxyformylation of proteins. Reaction of ethaxyformic anhydride with alpha-chymotrypsin, pepsin and pancreatic ribonuclease

~at pH 4. Biocbemistry-USA 9:251-8. 1970. (Cited 235 times.)

[4] Oberg G.: Carbethoxylation of polynucleotides. Eur.J. Biocbem. 19:496-501, 1971.

[5] Miles E.W.: Modification of histidyl residues in proteins by diethylpyrocarbonate. Metb. Enzymology 47:431-41, 1977. (Cited 140 times.)

[6] Cocking E.C.: The isolation of plant protoplasts. Metb. Enzymology 31:586-9, 1974.

THIS WEEK'S CITATION CLASSIC

MAY 2, 1988

Pulay P.: Abinitio calculation of force constants and equilibrium geometries in polyatomic molecules. I. Theory.

M6l Pbys. 17:197-204, 1969.

[Research Group fér Inorganic Chemistry, Hungéarian Academy of Sciences, Budapest, Hungary]

The general expression for the forces (negative energy derivatives with
respect to the nuclear coordinates) is applied to the Hartree-Fock molecular
wave function. It is shown that this method is much superior to purely
numerical calculations fét the determination of molecular geometries and
force constants. [The SCI indicates that this paper has been cited in over
590 publication.]

| came to ab initio calculations through studies of vibrational
spectroscopy. After Onishing my master’s thesis at the Eétvos University
in Budapest in 1963, Ferenc Tordk and | workcd on the determination
of molecular force fields from infrared frequencies. We thought that
quantum chemical calculations could supply the missing Information
for this problem. This was supported by Mills's hybrid orbital model,
which correctly reproduced the signs of coupling terms, and by
maximum overlap calculations of M. Mezei and me.

In my thesis [1] | performed a one-center calculation on SiH",
using a mechanical calculator. The geometry and the breathing
vibrational frequency in this work were already determined from
analytical gradients. The latter arc, however, quite trivial fér a one-
center expansion.

WIth the support of B. Lengyel, head, and Torok, | had applied
successfully for a graduate stipend from a Federal Republic of Germany
agency, the Deutscher Akademischer Austauschdienst (DAAD). This was
still quite exceptional in Hungary in 1967.

| started in the stimulating laboratory ofJ. Goubeau in Stuttgart. |
decided, however, to spend the summer and fali of 1968 at the Max
Planck Institute in Munich to learn ab initio methods. My propoaal,
specifying research on gradients, was accepted by DAAD and by the
leader of the Munich group, H. Preuss. He did nét get closely involved
with this project, bat a fresh PhD of his, WIllfried Meyer, gave me
invaluable help, stimulation, and critique. The wave function from his
assembler-language self-consistent field (SCF) program was used in the
flrst potyatomic gradlent code. By mid-August 1968 | had results foér
hydrogen and water wlth this makeshift program that showed the

11 """ "l B S S M

viability of the method. My stipend ran out by this time, and | had to
retdim to Stuttgart as a teaching assistant. In spite of the distance, Meyer
and | began working a new ab initio program that, heavily modified, is
still in use today.

In October 1968 | proudly submitted the manuscript to Tbeoretica
Cbimica Acta. It was like a cold shower when it was harshly rejected by
the editor. In his defense, | did nét include any computational results in
this flrst paper, which was probably an error. After somé futile
arguments, | resubmitted the paper to Molecular Pbysics. Perhaps because
it was Orst published in a physics Journal, the method and the paper
were slow to catch on. Only the publication of the flrst review paper [2]
made the technique widely known.

What were the reasons for the relativehy laté introduction of
gradients? Besides the mathematical difflculty of finding the derivative
ofan implicit function, the SCF energy, there were two reasons. First, at
a time when integrél calculation was difficult, most quantum chemists
were horrified at the prospect of calculating their many derivatives.
Second, gradients arc most useful fér large molecules, which were
difficult to calculate at that time.

While ours was the flrst modern, pélyatomic gradicnt program,
there were important predecessors, notably the theory of S. Bratoz,[3]
which became generally known only later. J. Gerratt and .M. Mills [4]
published their paper while | was reworking mine. J.W. Mclver and A.
Romom 1ckJ [5] introduced gradients independently fé6r semiempirical
methods.

Gradlent methods have increased the efficiency of quantum
chemical methods by about an order of magnitude. Somé problems like
the optimization of transltion states, arc virtually impossible to solve
without them. Their further development has been reviewed recently
[6]. To me, the most important recent contributions arc MP2 derivatives
and SCF second derivatives by Pople, Raghavachari, Schlegel, and
Binkley; the generalizations introduced by the Schaefer and Handy
groups; and the integral computation techniques of Dupuis, Rys, and
King.

IMOPAKT1991/0



[1] Pulay P. & Torok F.: Untersuchung dér Struktur des Monosilans (Application of thc mcthod of one-centered molccular orbitals to the investigation of the structurc

of monosilane). Acta Cbim. Acad. Sci. Hung. 41:257-64, 1964.

[2] Pulay P.: Direct usc of the gradient for investigating molccular energy surfaces (Schacfcr H.F.,cd.) Applications o felectronic structure tbeory.

New York: Plenum, 1977. p. 153-85.

[3] Bratoz S.: Le calcul non empirique des constantes de force et des derivées du moment dipolaire (Nonempirical calculation of force-constants and dipole-moment

derivates). Collog. Int. CNRS 82:287-301, 1958. (Cited 60 times.)

[4] GerrattJ. & Mills I.M.: Force constants and dipélé moment derivatives of molecules irom perturbed Hartree-Fock calculations.

J Cbem. Pbys. 49:1719-30, 1968. (Cited 175 times.)

[5] Mclver J.W. & Komom 1cki A.: Rapid geometry optimatization fér semi-empirical molccular orbital methods.

Cbem. Pbys. Lett. 10:303-6, 1971. (Cited 300 times.)

[6] Pulay P.: Analytical derivative methods in quantum chemistry. Advan. Cbem. Pbysics 69:241-86, 1987.

THIS WEEK'S CITATION CLASSIC

MARCH 19, 1990

Paton W.D.M. & Vizi E.S.: The inhibitoiy action of noradrenaline and adrenaliné on acetylcholine output by guinea-pig ileum longitudinal musele stript.

Brit.J. Pbarmacol. 35:10-28, 1969.
[Department of Pharmacology, University of Oxford, England;

Institute of Experimental Medicine, Hungarian Academy of Sciences, Budapest, Hungary]

Noradrenaline and adrenaliné, but nét isoprenaline or methoxamine,
were found to inhibit the release of acetylcholine from Auerbach'’s plexus of
the ileum. Alpha-receptor blocking drugs prevented this inhibitory action.
Removal of sympathetic inhibitory tonic control by reserpinization or by alpha
blocking drugs enhanced release of acetylcholine. The results provided
neurochemical evidence for the existence presynaptically of alpha-receptors
and fér functional interaction between neurons. [The SCI indicates that this
paper has been cited in over 530 publications.]

"Cross Talk" Between Neurons

| arrlved from Hungary at the Department of Pharmacology in
Oxford Unlversity as a postdoc with a Riker Fellowship in January 1967.
I wanted to work with Sir William D.M. Paton. | still remember sitting in
his office, which was overcrowded with books and old musical
Instruments, as we decided to study the possible presynaptic interaction
between cholinergic and noradrenergic systems. The sympathetic
outflow was as that time held to be antagonlstic to the para-sympathetic
outflow at the effector cell level.

In this laboratory it was of course natural to use the stimulated
ileum longitudinal musele strip preparation with Auerbach’s plexus
attached, which oftered a paradigm of the brain [1]. Although my
country, Hungary, was then 10 years after the 1956 revolution, the
régimé did nét allow me to bring my family, so | spent all my time in the
laboratory. Never had my learning curve been so sharply exponential
and sustained. For my personal sclentlflc development, this paper,
among all my publications, is the most important; since then | have
been "married" to the study of modulation of chemical transmission.

We found that noradrenaline and adrenaliné buat nét isoprenaline
reduced both the resting and the stimulation-evoked release of
acetylcholine from Auerbach’s plexus. The inhibitory effect of
noradrenaline was inversely related to the frequency of stimulation.
Alpha-receptor blocking drugs (phentol-amine, phenoxybenzamine)
prevented the effect of catecholamines, indicating that alpha-receptors
arc also located presynaptically.

A puzzle was that other alpha-receptor agonists such as
phenylephrine or methoxamine failed to inhibit evoked release of
acetylcholine. Bat at that time the distinction between alpha-1 and
alpha-2 adrenoceptors had n6t been made, and although we had all the

evidence to suggest that presynaptically located alpha-receptors arc
different from those located postsynaptically, we falled to suggest a
receptor differcnce.

The removal of noradrenergic innervation by reserpinization or
receptor blockade enhanced the release of acetylcholine, indicating a
local tonic control of cholinergic transmission by the sympathetic
innervation. We suggested, therefore, that the "sympathetic control of
acetylcholine release can be viewed as a kind of presynaptic inhibition,
and when compared with an antagonism at the efifector level, ofTers the
physiological advantagé ofeconomy in transmitter release."

In retrospect it is interesting that the referee was skeptical of
these findings, but the chiefeditor, W. Feldberg, found them interesting
and accepted the paper for publication.

There are several possible reasons why this paper has been cited.
First, the work gave the Orst neuro-chemical evidence for what is now
know as a fundamental type of "cross talk" between neurons [2,3]: i.e.,
the release of a chemical substance from an axon terminal [4] that can
inhibit the release of a transmitter from other ad]acent varicosities with
or without making synaptic contact [2,3]- Second, it was shown that
alpha-receptors sensitive to noradrenaline but nét to methoxamine
were presynaptically located and that they mediate inhibitory action.
Third, noradrenergic innervation of the gut was shown to exert a tonic
inhibition on acetylcholine release from the enteric nerves. Fourth, the
type of presynaptic action revealed laid the group fér later studies of
physiological control by disinhibition and by negative feedback. Finally,
the work prompted further studies, with M. Aboo Zar [5], on the
mechanlsm acetylcholine release, leading to evidence for a role in
transmitter release for (Na-K-Mg)-activated ATPase.

Several drugs in clinical practice are now available that have been
developed to exploit the presynaptic modulation of neurochemical
transmission. Although the neurochemical evidence f6r the presynaptic
interaction between nerves is recent, the notion that the sympathetic
nerves act on cholinergic neurons is a nineteenth century idea. In 1858
Joseph Lister, the famous surgeon, claimed that "the inhibitory
influence does n6t operate directly on the muscular tissue, bat on the
nervous apparatus, by which its contractions are, under ordinary
circumstances, elicited" [6].

ES. Vizi

[1] Paton W.D.M.: The action of morphine and related substances on contraction and on acetylcholine output of coaxially stimulated guinea-pig ileum.

Brit.J. Pbarmacol. Cbemotber. 12:119-27, 1957. (Cited 800 times.)

[2] Vizi E.S.: Presynaptic modulation of neurochemical transmission. Prog. Neurobiol 12:181-290, 1979. (Cited 210 times.)
[3] Vizi E.S.: Non-synaptic interactions between neurons: modulation o fneurochemical transmission. London: Wiley, 1984. 260 p. (Cited 35 times.)
[4] Vizi E.S. & Knoll J.: The effects of sympathetic nerve stimulation and guanethidine on parasympathetic neuroeffector transmission:
the inhibition of acetylcholine release./ Pbarmacol. 23:918-25, 1971. (Cited 80 times.)
[5] Paton W.D.M., Vizi E.S. & Zar MA.: The mechanism of acetylcholine release from parasympathetic nerves.

J. Pbysiol. - London 215:819-48, 1971. (Cited 230 times.)

[6] ListerJ.: Preliminary account of an enquiiy int6 the functions of the visceral nerves, with special reference to the "so called" inhibitoiy system.

Proc. Roy. Soc. 9:367-80, 1858. (Cited 5 times since 1945 )
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A Topographical Approach to World Publication Output and Performance in the Sciences,
1981-1985

Previous basics: Recently, the Institute for Scientific
Information (ISI, Philadelphia, PA, USA) started publishing
on the scientific topography of selected geopolitical regions
[1,2]. The maps were based on scientometric indicators built
by Braun & al. (ISSRU) which themselves where computed
with data extracted from ISI's Science Citation Index® (SCI)
database. Another map, based on the CRNS (Pascal)
database was presented by Gaillard [3]- The authors of the
present Flash take up this idea to present a map on the
scientific topography of the world based on the countries’
publication output and relative citation rates.

Data sources: Annual cumulations of the magnetic tapes
of the sci database were used as a source of publication and
citation data.

Source and citation period: All original research
articles, review papers, notes and letters published in sci

[1] Who'swinning Europe’s research battles, Tbhe Scientist, January 9, (1989) 1 & 12.
[2] Israel: A goliath in Middle East Science, The Scientist, October 16, (1989) 16.

joumals in the 1981-1985 period were considered source
items. Citations for the same 5-year period were counted.

Indicators-. Publication output and Relative Citation
Rate (RCR) [4,5] are presented in the form of a map. Relative
Citation Rate (RCR) is the ratio of the Mean Observed
Citation Rate (MOCR), i.e., the redl citation rate/paper and
the Mean Expected Citation Rate (MECR), i.e., the average of
5-year impact factors of the joumal in which the papers of
the country in question were published.

The figure shows the scientific topography of the world
as reflected by the total publication output of all countries in
all Science fields and by the respective Relative Citation
Rates. The shapes of the countries are simplified and their
areas correspond to their total publication activity. The areas
are shaded according to their RCR indicator values. Triliteral
country codes according to ISO standard are used.

Rrk*iv» Citatton Rate

[3] Gaillard, J., La Science du tiers monde est-elle visible? La Recbercbe, 20(210) (1989) 636-640.
[4] Schubert, A., Braun, T., Relative indicators and relational charts fér comparative assessment of publication output and citation impact,

Scientometrics, 9 (1986) 267-292.
[5] Schubert, A., Glanzel, W., Braun, T., Scientometric datafiles.

A comprehensive set of indicators on 2649 joumals and 96 countries in all major Science fields and subfields 1981-1985, Scientometrics, 16 (1986) 3-478.

7 Braun, W. Glanzel
Scientometrics, 19(3-4) (1990) 159-165
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Ki, kivel, hanyszor?

Tudomany csak egy van. Lényegében ez a magyarazata
annak, hogy a tudoméanyos kutatok intézetek, s6t
orszaghatarok altal sem korlatozott egyuttmikodéseket
hoztak és hoznak létre. Az egyuttmikddés fokozza az
eredményességet, indokoltsagahoz tehat nem fér kétség.
Mivel azonban a kutatasi feltételek erésen fliggnek az
orszagok gazdasagi erejétél, a szegény orszagok kutatéi
altaldban nem a meghatarozé
hozzajarulasuk még oly értékes is.

Nem csoda, hogy Magyarorszagon is gyakran felvet6dnek
a kérdések, hogy mi az egyuttmiikodés kivanatos mértéke,
meghozzak-e a hazai tudoméanyra forditott (barmily szerény)
Osszegek az elvart eredményt, ha a kutatok jo- (java)része
idegen orszagokban, idegen téméakon dolgozik. Pro és
kontra vélemény sok van, meggy6z6 érv annal kevesebb. Hol
a hatar?

Véleménylunk szerint, amig nem megy az itthoni
munkék rovasara, pontosabban, amig az itthoni és kulféldi
munkék szinvonala kdzt nincs lényeges kulénbség, addig a
kooperéaciét tdmogatni, vagy legalabb is tlrni kell, tiltani
értelmetlen.

A téblazatban szerepl§ adatok segitségével az MTA
Szegedi Biol6giai Kozpont (SzBK) példajan vizsgaljuk a
kooperacié mértékének, valamint a hazai és kulfoldi munkak
szinvonalanak alakulasat 1976 és 1990 kozott. A mintaba az
impact factorral (IF) rendelkezd folyo6iratkdézleményeket

oldalon allnak, ha

Mint lathaté, a nyolcvanas évek kozepét6l (a magyar
tudomany financidlis ellehetetleniilésének ideje) "valami
tortént", ugrasszerien megnétt az SzBK cikkszama (1.
oszlop). Ennek f6 oka, hogy még nagyobb volt az idegen
szerz6tobbségl cikkek fellendiilése (2. oszlop), amit jol
mutat szazalékaranyuk alakulasa is (3- oszlop). Hogy ez
hogyan hatott a szinvonalra, azt a vezet§ (IF 2 feletti) és a
kiemelkedd (IF 4 feletti) folydiratokban kozolt cikkek
statisztikajaval valaszolhatjuk meg.

Mint a 4. és 8. oszlopban lathat6, ezek szama még
erGteljesebben emelkedett, azaz nagyobb
cikkbél valo részesedésiik is (5., 9. oszlop).

Ha viszont a 3-, 7. és 11. oszlopot vizszintesen vetjuk
Ossze egymassal, azt tapasztaljuk, hogy az idegen
szerz6tdbbségl cikkek ardnya nincs messze egymastél az
egyes IF osztalyokban, azaz nem mondhatd, hogy a jobb
cikkek féleg az idegen koézrem(kédésnek kdszonhetdk.
Ellenkez6leg, az évek elérehaladtaval bizonyos
kiegyenlitédés figyelheté meg horizontalisan, kisebb lesz az
emlitett oszlopok azonos kora értékei kozti kilonbség. A
tablazatbol csak kozvetve allapithaté meg, &m hangsulyozni
kivanjuk, hogy a "sajat" cikkek szdma nem esett vissza, ha
nem is n6tt olyan Gtemben, mint az "idegeneké".

Ugy tinik, hogy aki méssal csindlja, annak otthon is
jobban megy a publikalés.

lett az Osszes

Az SzBK folydiratcikkek IF és szerz6tbbbség szerinti eloszldsa 1976-1990 kozott

vettlk be.

Osszes SzBK cikk

1 2 3 4
1976-1978 245 116 47 131
1979-1981 331 149 45 172
1982-1984 334 155 46 204
1985-1987 476 279 59 298
1988-1990 420 239 57 289

1: Osszes cikk
2: 0-50 cikk*
3: % Gsszesbdl

* SzBK szerz6k részaranya < = 50%.
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IF 2 feletti SzBK cikkek

53
52
61
63
69

4: Osszes cikk

5: % osszes SzBK cikkbdl
6:0-50 cikk*

7: % osszes IF 2 feletticikkbdl

IF 4 feletti SzBK cikkek

6 7 8 9 10 1
59 45 29 12 16 55
82 48 31 9 19 61
95 47 57 17 32 56
181 61 92 19 60 65
176 61 120 29 74 61

8: Osszes cikk

9: % 0Osszes SzBK cikkbdl

10: 0-50 cikk*

11: % osszes IF 4 feletti cikkbél

Marton Janos
MTA SzBK



Teljesimény és mutatdk az MTA Kdzponti Kémiai Kutatdintézetében

Az ipar és mez6gazdasag altal el6allitott termékeket a
piac értékitélete mindsiti. Az aru &ra tobbé-kevésbé jol
tukrozi annak értékét. De vajon hogyan mindsiti a kutatasi
eredmények értékét a tudomanyos informaciok piaca?

Az a szemlélet, amely igyekszik a szinvonalat, a
hasznossagot, az értéket szamszer( formaban kifejezni, mar
régéta gyOkeret vert az MTA Kozponti Kémiai
Kutatéintézetében.

A természettudomanyi informaciék mintegy 80 %-a
tudoméanyos folyb6iratokban jelenik meg. Ezért a cikkek
nemzetkézi visszhangjabol igen jol kovetkeztethetink az
informacidknak a tudomanyra gyakorolt hatasara.

Az a mutatd, amelyet ugy szamolhatunk ki, hogy egy
meghatarozott id6tartam alatt (pl. 1978-1987 kozott)
publikalt cikkekre a rakovetkezd évben, 1988-ban kapott
idézetek szamat elosztjuk a publikalt cikkek szamaval
(Cikkenkénti Atlagos Idézettség), jol jellemzi annak a
szerepnek egyik fontos vonasat, amelyet a vizsgalt
kutatocsoportok jatszanak a nemzetkdézi tudomanyos
életben.

A tablazat adatai elaruljadk, hogy a KKKI-ban a
Cikkenkénti Altagos Idézettség hasonlé teriileten dolgozé
kutatécsoportok esetén is igencsak kulénbdzé  (pl.
F2 = 0.27, F6 = 1.20). A Science Citation Indexbdl évente
hozzajuthatunk a keresett cikkek idézeteihez, igy célszerd,
ha az egyes csoportok atlagos nemzetkézi hatasat évrél évre
rendszeresen nyomon koévetjuk. Ha az ldézetek szamat az

illeté kutatécsoportban dolgozé kutatok szamara vetitjuk,
akkor egy olyan mutatét (Kutatonként! Adagos ldézettség)
kapunk, amely afajlagos teljesitményt tikrozi. Hiszen az
idézetek szama mind a megtermelt informaciok mennyiségét,
mind azok nemzetkozi hatasat is méri. Ha ezt az adatot egy
kutatéra vetitjuk, kulénb6z6 létszama kutatécsoportok
egymassal 0sszehasonlithatéva valnak.

A tablazat adatai azt mutatjak, hogy igen nagyok a
kuldonbségek még a hasonlé tertleteken munkalkodok
kozott is (pl. 02 = 1.56, 03 = 6.65). A szerves kémiai (O), a
fizikai-kémiai (F) és a szerkezetkutatasi (S) csoportok, a
tertiletek hasonlé publikaciés és idézettségi szokasai miatt,
egymassal dsszevethet6k.

A tudomanymetriai adatok gydjtésének és a
vizsgalédasoknak a célja kett6s. Egyrészt maguknak a
kutatéknak szolgaltat informaciokat egy jobb publikaciés
stratégia (hol érdemes publikalni a jobb nemzetkdzi hatas
elérésének érdekében) kidolgozasdhoz és alkalmazasahoz,
masrészt a kutatdsi menedzsereknek nyuQjt tmaszt ahhoz a
nehéz dontésnek a meghozatalahoz, amelyet a: - mire,
mennyit koltsink? - kérdése jelent. A KKKI-ban most Ggy
tervezik, hogy a tudoméanyos kutatdsra az MTA-t6l kapott
Osszegek 60%-at a publikaciok és idézetek értékelésének
alapjan osztjdk szét a tudomanyos csoportok kozott, a
vazoltakhoz hasonld, de azoknal kissé bonyolultabb
tudomanymetriai mutaték segitségével.

Cikkenkénti és Kutatonként! Atlagos ldézettség killénbdz6 tudomanyteriileteken dolgozé kutatécsoportok esetében

Kutatasi Az 1978-1987
egység kozott publikalt
cikkek szama

ol 124
02 38
03 126
FI 20
F2 124
F3 60
F4 41
F5 44
F6 56
Si 241
S2 174
s3 336

Cikkenkénti Kutaténkeénti
Atlagos Atlagos
Idézettség Idézettség

0.54 2.33
0.37 1.56
0.88 6.65
0.47 389
0.27 2.02
0.98 4.92
0.84 6.80
0.55 2.40
1.20 8.07
0.74 20.11
0.83 22.86
0.40 7.61

Vinkler Péter

MTAKKKJ
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Kozvéleménykutatds az 1991* marcius 5-i MTA forumon

Az MTA 1991. marcius 5.-7. k6zott Férumot rendezett a tudomanyos teljesitmény elérésének feltételei - értékelésének
lehet8ségei témakorben. A Férum els6 napja a természettudomanyi alapkutatasokkal foglalkozén. Ennek soran kérdéivek
kitoltésére kérték fel a résztveviket. A kérddiven szereplé kérdéseket annak a ténynek a jegyében fogalmaztdk, amely szerint a
tudomanyos alapkutatas egyik legjelent6sebb pillére a szakirodalmi tajékozottsag.

Minthogy az MTA Koényvtara mar 1978 o6ta mikodtet egy szamitdgépes adatbazisokon alapulé szakirodalmi informéciés
rendszert, amely a fenti szikségleteket a legmesszebbmendékig ki tudja elégiteni, a kérdGiv elsé része ennek ismertségérél, 11
igénybevételérél kivant tajékozédni. Az MTA Konyvtardban 1évé szamitdégépes adatbazisok alapjat képezhetik a publikaciés
produktivitas ill. az idézettségi hatas 6sszehasonlité vizsgalatainak is. A kérd6iv masodik része ennek ismertségér6l, ill.
igénybevételérdl kisérelt meg képet alkotni.

A Férum els6 napjan részt vett kb. 200 kutaté kézul 117-en toltotték ki a kérdGivet. Az alabbi diagrammok a valaszok szazalékos
eloszlasat mutatjak be.

Ugy véljik, hogy a valaszok dnmagukért beszélnek és bévebb magyarazatukra nincsen szilkség. Hadd engedjiink meg mégis két
egészen rovid megjegyzést. 1.) Az MTA Kdnyvtara szamitégépes szakirodalmi rendszereinek, szolgaltatasainak még széleskor(ibb
megismertetése, elterjesztése idészerl és indokolt lenne. 2.) A kérd6iv 7.c. pontjaira adott kimagasléan pozitiv (68.1 %) valaszok
alapjan a természettudomanyi témakkal foglalkozé hazai kutatdi tarsadalom a teljesitmények értékelésénél a szakért6i biralat és a
tudomanymetriai modszerek egyuttes alkalmazasat tartja célszerdinek.
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4. Alkalmaz-e idézettségi adatokat a kovetkez6 kérdések megvélaszolasara?
a. Hasonlé téméaban publikalt kozlemények fellelésére:

% 0 10 20 30 40 50 60 70
1 L I L L

lgen 33% Oi/n

Nem MEM 40-5%

Részben 25.9%

Nem vélaszolt 3.4 %

b. Sajat maga vagy masok altal publikalt eredmények hatasanak (impakt) megéllapitasara:

% [¢] 10 20 30 40 50 60 70

| | | | | | i
lgen 62.9%
Nem 138%
Részben 1S 21.6%
Nem vélaszolt 1.7%
c. Més célra:
% C 1(IJ ZCI) 3(IJ 4(IJ SCI) 6(IJ 7?
lgen 23.3%
Nem 43 1%

- 25.0%

Nem vélaszolt

d. Sajat témateruletén dolgoz6 kulfoldi és belfoldi kutatok eredményeinek értékelésére:

% 10 20 30 40 50 60 70
| | | | | | |

Igen 35.3 *

Nem 31.9%

Részben 28.4%

Nem vélaszolt M 43%

5. Intézményében alkalmaznak-e mennyiségi tudomany- ill. kutatasértékelési eljarasokat?

% 0 10 20 30 40 50 60 70
| i i i i i i

Igen 43.1%

Nem 20.7%

Részben 31.9%

Nem vélaszolt

6. Ismeri-e a kvalitativ biralattal (peer review) és annak problémaival foglalkoz6 szakirodalmat?

% 0 10 20 30 40 50 60 70
1 1 1 1 1 1 1

| 86%

gen Q .

Nem wafj « * Sy | 42.2%

Részben % waaix$|$ 46.6%

Nem valaszolt | 2.6%

7. A tudomanyos eredmények értékelésénél melyik aldbbi lehetéséget véli alkalmasabbnak?

a. Peer review:

10 20 30 40 50 60 70
| | | | | | 1

Igen 11.2 %
Nem

Nem vélaszolt

MAGYAR ;
tudoméanyos AKADEMIA

konyvtara

IMPAKT 199170



- Science Citation Index (1980-1990) m]
- Medline (1966-1990) o
- Agricola (1970-1990) O - ASCA idézettségfigyelés
- Dissertation Abstracts (1982-990) O
- First (szabadalmi adatbézis) (1989-1990) [
- Social Science Citation Index (1989-1990) O

Kérem, hogy a megjeldlt szolgaltatasokrdl, ill.
Név:

Cim:

b. Mennyiségi értékelés a publikaciék hatésa alaipjin:

X G 10
1

lgen

Nem

Nem vélaszolt

20 30 40 50

c. Peer review és mennyiségi értékeill egyUttes alkalmazésa:

X 0 10
i

lgen

Nem

Nem vélaszolt ™

8. Ismeri az MTA Kényvtaraban publikalt, ill. szerkesztett foly6iratokat?

a K& E
% 0 10I 2CI) 3CI) 4CI) 50I
Igen MMIMIW® 7745
Nem i'sssssss
Nem valaszolt
b. SCIENTOMETRICS:
X (o] 1(|) 2(|) 3(|) 4(|) S(I)
ANMIMAEVZZMETANMND
lgen ' n 37.1%
Nem - - ’
Nem vélaszolt | 26%
T4jékoztatd

60 70
e 1
60 70
1

60 70

1 i

60 70

1 1
60.3*

az MTA Konyvtar szamitégépes szakirodalmi szolgaltatasairdl és tudoméanyelemzési publikacidirol

CD-ROM adatbéazisok

- Micl

Heti offline szolgaltatasok

- ASCA témafigyelés
- ASCA folyoiratfigyelés

- ASCA floppy lemezen

ro 1SIS bibliogréafiai program

- Bibliogréafiai konvertal6é program

OO0 o0 oo o™

Publikaciok

- A tudoméany mint a mérés targya
- Tudomanymetriai mutatdészamok
- A tudomanyos kutatas minésége
- Scientometrics, nemzetkozi folyoirat

- K8tF, folydirat

publikaciokrél kiuldjenek dokumentéaciét a kdvetkezd cimre:

Cim: MTA Konyvtéara, Informatikai lgazgatésag, 1361 Budapest Pf.7. < Telex: 224132 < Fax: 131-6954
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Az ATOMIG tudomanymetriai mérészamai 1954-1987

Az utébbi években megszaporodtak azon alkalmak,
amikor a tudomanymetriaval taldlkozunk. A tudomanymetriai
maodszerek elterjedése inditott arra benniunket, hogy az
ATOMKI-ban létrehozott, az intézet kutatéinak publikacios
és hivatkozasi adatait tartalmazé adatbazis segitségével
részletes statisztikai vizsgalatokat végezzink az intézet
tevékenységének tudomanymetriai jellemzésére. [1], Az
aldbbiakban vizsgéalataink két jellemz6 eredményét mutatjuk
be. Az 1. dbran a kutatdék atlagolt, egy tarsszerzére es6
Osszegzett hivatkozashanyadait abrazoltuk a tudomanyos
fokozatok flggvényében. Lathaté a fokozatok és az elért
hivatkozashanyadok kozoétti korrelacio.

A 2. dbran a kutatéi hivatkozashanyadok intézetre
Osszegzett értékeinek oOtéves atlagértékeit rajzoltuk fel az
intézet alapitasa 6ta eltelt id6 fuggvényében, az intézet f6bb
témateruleteinek megfelelé bontasban. Jél lathatdé az egyes
témateruletek fejl6dése egymashoz képest.

1954-55 56-60 61-65 66-70 71-75 76-60 61-85 66-87
cm  a ivri b 771 c csa o pop e bbh f
A. Magdfizika B. Féldtudomanyok és koérnyezetvédelem
C. Analitika D. Mdszerek és médszerek fejlesztése
E Atomfizika F. Egyéb

[1] Zolnai L., Berényi D., Fizikai Szemle, 39 (1989) 285.
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