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Science Is Great, But Scientists Arc Still People

In parlous times, truths need to be remembered and repeated. When Science is
under attack from many quarters, we need to be reminded of the distinctions between
the extraordinary power of Science and the fallibility of those who practice it. We are
aware of prodigious feats in the arts, law, and religion that endure fér ages. Yet n6éne
of these disciplines offer individuals, as Science does, the opportunity to contribute to
a progressive understanding of natdré. In persuading the public to support scientists
in their attempts to achieve a more rational and effective understanding of ourselves
and of the worid about us, we must be clear in distinguishing the uniqueness of
Science as a practice from the human qualities of its practitioners.

Because the term of Science has been applied from politics to engineering, | will
confine its use here to the recording of observations of the physical and biological
universe in a detail sufficient fér others to repeat and extend them. The ultimate
scientiflc languages used to report results are intemational, tolerate no dialects, and
remain valid fér all of time.

The value of Science to all citizens can be made piain in the foundations and
tools Science has provided and promises for virtually every aspect of civilized life -
industry, medicine, agriculture, and Communications. Beyond that, we owe science
our understanding of the naturé of the universe, the origins of life on Earth, and the
intimate kinship we have with our earthly neighbors. While we have few or no
scientific solution to economic problems or to living at peace with ourselves and with
our neighbors, there is no doubt that in the long term, only a profound grasp of the
chemistry of life can offer the hope of solving these difficult problems.

As for scientists, they are nét a breed apart. Compared to the scientists of only a
few decades ago, they are more numerous, specialized, and costly. Bt as people, they
are much the same, with individualities and frailties like those in other walks of life.
Beyond the extreme of acceptable behavior, there may be laxity and negligence and
rare instances of fraud, all of which now récéivé exaggerated média attention. It is
common for science frauds to be attributed to ills in our society or to mismanagement
of science, but | recall that 40 to 50 years ago, such psychopathic cases seemed as
frequent as now on a per capita basis. Now, as then, the more startiing the discovery
claimed, the more it attracts attention and, if false, the sooner it is exposed.
Bureaucratic procedures are being proposed to detect and expose deviant behavior in
science, but such measures will nét prevent these rare aberrations and will instead
impose a major nuisance and expense on the conduct of science.

With regard to the support of science, the major flaw is the demand that the
scientist justify a project on the basis of its goals. The more limited the resources of a
nation or its agencies for funding science, the more stringent is the requirement that
the research be visibly directed to solve somé urgent problem of society. The
philosophy is misguided in a fundamental way. The truly major discoveries that have
altered the face of medicine - fér example, x-rays, penicillin, recombinant DNA -
have all come from the pursuit of curiosity about natdré without relevance to
medicine. The same can be said of great industrial inventions, which were haphazard
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at the outset and only later recognized for their commercial value. No matter how counter-intuitive it may seem - to the scientist
as well as to the layman - the most sure and cost-effective route to discovery is through the Creative activity of the scientist or
inventor rather than the pursuit of a defined goal.

The award of a research grant is fundamentally flawed when it requires that the applicant chart a path to discoveries that will
have practical consequences or, at least, will reorient the direction of a discipline. This makes no sense whatever. Scientists, as is
true of athletes and artists, should be awarded contracts on the basis of what they have achieved rather than f6r what they promise
to do. Scientists working at a frontier of science or creating a new one must rely on intuition, serendipity, and a capacity to move
quickly in new directions to exploit findings that emerge from their research and that of others.

To summarize, | want to extol the discipline of science unique among human activities. The practise of science enables
scientists as ordinary people to go about doing generally ordinary things which, when assembled, reveal the extraordinary
intricacies and awesome beauties of natlaré. Science nét only enables the scientist to contribute to the progress of grand

enterprises, but alsé offers an endless frontier for the exploration of naturé.
Artbur Komberg,
Stanford University Scbool o fMedicine,
Science, 257:859 (14 Aug. 1992)

Tiz nemzetkdzileg kiemelked6nek tekintett dél-afrikai vegyész publikacios tevékenysége és annak
idézettségi visszhangja

Az Impakt két nemrégiben megjelent cikke [1, 2] az 1984 6ta sikeresen m(ikéddé dél-afrikai Main Research Program (MRSP)
elnevezésl kutataspalyazati rendszert mutatta be, és egyben megjegyezte, hogy ez a kutatastdmogatdsi program magyar
vonatkozasban is j6 modell lehet. Az FRD (Foundation fér Research Development) széban forgd rendszere a kutatékat 6
kategoriaba sorolja, ezek kozul két kategdriat fiatal kutatok tamogatasara tart fenn. Az MRSP-rendszer 6t évét elemzd és értékeld
Hawkins jelentés (lasd.: [1, 2]) szerint az A- és B-kategérias (Un. nemzetkdzi vonatkozasban vezetd ill. nemzetkdzileg elismert)
kutatok dél-afrikdban jol tAmogatottnak szdmitanak. A Suid-Afrikaanse Tydskrif vir Wetenskap marciusi szdma 50, az FRD biraloi
altal A-kategériasnak mindsitett, tehat vilagviszonylatban is vezetd dél-afrikai kutaté névsorat kozli. A kutatok kozott talalhaté 10
vegyész ebben a kategériaban a9 fizikus és 8 matematikus/statisztikus mellett a leger6sebb szaktertleti "frakcié"”.

Erdekesnek igérkezett az a gondolat, hogy a tiz A-kategérias dél-afrikai vegyész kozleményeit, valamint ezek idézeteit
statisztikailag elemezzik, és a kutatdk egy-egy rovid tudomanymetriai profiljat készitsik el, amely egyben alapja lehet az egyéni
o0sszehasonlitasoknak is. Minthogy a tudomanymetriai mutaték elég nagy mintanagyséagot feltételeznek, ahhoz, hogy az adatok a
kell6 megbizhatésaggal rendelkezésre éalljanak, az alkalmazandé médszerek elsésorban az un. makro- és mezo-szinten (tehat pl.
nemzeti kutatas vagy szakteruletek elemzése, ill. regiondlis és intézeti kutatéds értékelése) hasznalatosak. Tisztaban kell lenni azzal,
hogy tudomanymetriai modszerek alkalmazasa a mikro-szinten, tehat egyének vagy kutatocsoportok esetén, a legnagyobb
Gvatosséagot és korultekintést igényli.

Erdemes néhany alapveté kovetelményt figyelembe venni egyének idézettségi elemzésénél.

(1) A rendelkezésre all6 kdzlemények szama ne legyen kisebb 20-25-nél. Ekkor ugyanis a képzett statisztikai fuggvények
(kozépértékek, gyakorisagok, kvantilisek) hibaja kicsiny, és a szokasos statisztikai probak mar alkalmazhaték. Egy néhany éves
id6tartamot alapul véve, ilyen mérték( publikalasi tevékenység avezetd kutatoktél azonban el isvarhaté.

(2) Az idézettségeloszlasok gyakran széls6ségesen ferdék. Ezért a mez6- és makro-szinten ajanlatos a kozépérték mellett pl. az
idézetlen cikkek aranyat is megadni. Ez a két érték altalaban mar elegendd a két paraméteresnek feltételezett idézettségi eloszlas
jellemzésére [3]. Egyének idézettségi vizgalata esetén ennek a statisztikanak a megadasa viszont mell6zend6, hiszen az egyes
kutatok munkéssaga az altaldban vizsgalt id6tartamokban elég szlik témakdrokre vonatkozik. Amennyiben a kutatasi téma csak a
vizsgélt idészakon tul valtana ki visszhangot, ez a kutatod tevékenységének megitélését kedvez@tlenul befolyasolhatna.

(3) Erdemes kiemelni a legidézettebb cikkeket, mivel a (2) pontban megemlitett polarizaltsag miatt kis mintakban egyes
elemek mar dominalhatjak azokat.

Afelhasznélt adatforrasok

Az adatok az Institute fér Scientific Information (ISI, Philadelphia, PA, USA) &ltal el6allitott Science Citation Index (SCI)
adatbazisbol szarmaznak. Csak Article, Note, Letter és Review tipusu kozleményeket vettiink figyelembe. Az 1980-1989 kozotti
publikacidkat gy(jtottik oOssze, a kapott idézeteket a kozlés id6pontjatél 1989-ig kumulalva szamoltuk. Az adatokat gépi Gton
dolgoztuk fel, igy az idéz6 szerz6k altal tévesen vagy hianyosan megadott hivatkozasokbdl ad6dé hibakat nem tudtuk kijavitani.

Alkalmazott médszerek

Az idézettségi elemzés hat mutatd segitségével tortént. K publikacidok valamint az idézetek szamat alapmutatéként hasznaltuk.
A harmadik mutatd, az atlagos ldézettség (Mean Observed Citation Rate) az el6z6 két mutaté hanyadosa. A Relative Citation Rate a
kapott idézetek szamat viszonyitja azon folydiratok atlagos idézettségéhez, amelyben avizsgéalt kozlemények megjelentek [4], azaz:
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RCR = X g/X Xj,

ahol az 06sszegzés a kozlemények szerint torténik és G az i-edik publikacio idézettsége, Xj pedig azon folydirat atlagos
idézettsége, amelyben az i-edik publikacié megjelent. Hangsulyozzuk, hogy a mérési idétartamok az egyéni kutatok, valamint a
folydirat részérél mindenben meg kell hogy egyezzenek.

Ha RCR > 1 (< 1), akkor megallapithat6, hogy a kutaté megjelent publikaciéiban rejlé informaciokat jobban (rosszabbul)
hasznositottdk, mint ahogyan ez a megjelentet§ szakfolyéiratok alapjan elvarhaté lenne. Az RCR értékébdl azonban nem tinik ki,
hogy a szerz6 elsésorban jonev( vagy inkdbb kevésbé elismert folydiratokban kézol. Ezért hasznos [5] aNormalized Meati Citation
Rate mutaté alkalmazasa, amely avalddi idézettséget az alteruleti atlagahoz viszonyitja, vagyis

NMCR = X Gji/X fj,

ahol, az el6z6 képlettdl eltér6en, a nevez6ben azon altertiletek atlagos idézettséget 6sszegezziik, amelyekkel a kdzlemények
foglalkoznak. NMCR > 1 (< 1) tehat azt fejezi ki, hogy a szerz6 munkassaga nagyobb (kisebb) visszhangot valt ki, mint ahogyan ez a
vizsgalt szakterilet(ek)en szokasos.

A Publication Strategy Index végul méri, mennyire térnek el az el6z6ekben szerepld folydiratok, alterulet(ek) alapjan elvart, és
valodi idézettségek egymastol [5,6]. Képlete:

PSI = (NMCR)1/2/RCR.

PSI - 1 jelzi, hogy a szerz6 kozlési stratégidja voltaképpen kiegyensulyozottnak mondhaté. Ha a PSI érték 1-nél Iényegesen
nagyobb (kisebb), akkor a kutaté a sajat idézettség és a szakterlleti szokasokhoz képest inkdbb jénevl (kevésbé elismert)
folydiratokban kozol és a kozlési stratégidja ambiciézusnak (visszafogottnak) itélendé meg.

Az eredmények
A Suid-Afrihaanse Tydskrift vir Wetenskap fent emlitett A-kategérids kutatéi névsorabdél kivalasztott tiz vegyész kutatét az SCI

altal nyilvantartott folydiratokban k&zolt munkéinak idézettsége alapjan értékeltuk. A neveket és a munkahelyet az emlitett listabol
vettuk at, aszakteruleteket a SCl-folydiratok alapjan hataroztuk meg.

1. tablazat
A tiz A-kategorias dél-afrikai vegyész névsora, kutatasi altertlete és munkahelye

organic chemistry, inorganic chemistry University of the Witwatersrand

J.C.A. Boeyens

University of Cape Town

J.R. Bull organic chemistry

S.E. Drewes organic chemistiy University of Natal

D. Ferreira organic chemistry University of the Orange Free State

RJ. Haines organic chemistiy University of Natal

R.D. Hancock inorganic chemistry University of the Witwatersrand

C.W. Holzapfel organic chemistry Rand Afrikaans University

T.A. Modro organic chemistry University of Pretoria

E.W. Neuse organic chemistry University of the Witwatersrand

A. Pizzi polimer Science, paper and pulp technology University of the Witwatersrand

2. tablazat
A tiz A-kategorias dél-afrikai vegyész tudomanymetriai mutaték tikrében

Szerz6 Kozlemények szama Idézetek szama MOCR RCR NMCR PSI
Boeyens 89 473 531 118 1.13 0.90
Bull 22 76 345 0.63 0.61 1.24
Drewes 47 169 3.60 0.89 0.80 1.00
Ferreira 57 371 6.51 1.06 1.34 1.09
Haines 39 337 8.64 1.33 1.60 0.95
Hancock 60 486 8.10 114 1.46 1.06
Holzapfel 37 65 176 1.08 0.57 0.69
Modro 58 177 305 0.81 0.65 1.00
Neuse 30 132 4.40 0.73 0.79 121
Pizzi 52 154 2.96 1.29 1.14 0.83

A vizsgélt idétartamban (1980-1989) a tiz vegyész kozul nyolc szerves kémiaval foglalkozott, Boeyens és Hancock 15, ill. Boeyens
és Neuse 5 kdz0s kodzleményt jelentett meg, ami arra utal, hogy részben kdzds témaban is kutattak. Ennek ellenére jelentds az
eltérés a tiz szerz6 kozlési tevékenységében. A legtermékenyebb szerz6 Boeyens volt 89 cikkel, negyedannyit publikalt Bull SCI-
foly6lratokban, ami nem jelent feltétlentl kisebb kutatasi aktivitast. Ugyanis ennek az igen nagy eltérésnek a kutatasi téma jellegén
kivil az Is lehet az oka hogy az utébbi esetleg f6leg proceedingsekben, helyi folydiratokban ill. jelentésekben kozdlte az

eredményeit.
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A tiz dél-afrikai vegyész kozul hat kutaténak (Boeyens, Ferreira, Haines, Hancock, Holzapfel és Pizzi) idézettségi mutatd értékei
egyértelmiien a nemzetkdzi atlagon fellli teljesitményre utalnak. Holzapfel kivételével mind az RCR mind az NMCR értékek
megerdésitik ezt az itéletet. Holzapfel esetén a nagy eltérés az RCR = 1.08 és NMCR = 0.57 értékek kozott abbél adédik, hogy a
szerz6 a kdzleményei szamara olyan folyoiratokat részesit elényben, amelyeknek atlagos idézettsége (impactfactora) viszonylag
alacsony (Soutb African Journal of Chemistry, Synthetic Communication). Kévetkezésképpen az 6 kozlési stratégidja hatarozottan
visszafogottnak mindsithetd (PSI = 0.69). Négy kutatd idézettsége elmarad a szaktertleti atlagtdl, ill. a elvart hatastol. Bull és Neuse
kozlési stratégidgja ambiciézusnak mondhaté, 6k elsésorban jelentés folydiratokban kozoéltek. A viszonylag szerény idézettség
ellenére Drewes és Modro kozlési tevékenysége figyelemre méltd, atlagosan évi 5-6 cikket publikaltak SCI-folyélratokban.

A fenti adatokat kiegészitjuk a sokat idézett cikkek listajaval. Azt a kozleményt tekintjuk sokat idézettnek, amelyek idézettsége
legaldbb héaromszorosa volt a kézIl6 folydirat ugyanazon évre vonatkozé atlagos idézettségének. Mivel egyes folydiratok igen kis
atlagos idézettséggel (impactfactorral) rendelkeztek, kizartuk azokat a cikkeket, amelyek kevesebb mint 10 idézetet kaptak. A 3.
tablazat tartalmazza a megmaradé kilenc sokat idézett kézlemény bibliografiai adatait. A fenti mutatékkal kapcsolatban itt meg kell

jegyezni, hogy a kuildnben viszonylag szerény idézettség(i Drewes és Neuse kutatok egy-egy sokat idézett kdozleményt publikaltak.

Az elemzett dél-afrikai vegyészek sokat idézett kd6zleményeinek bibliografiai adatai

Botha-JJ Ferreira-D Roux-DG, McDougall-GJ Copperthwaite-RG Hancock-RD
A Direct Biomimetic Approach to (4,6)-Biflavanoids and (4,8)- Nicol-MJ WelHngton-OL,
Biflavanoids The Mechanism of the Adsorption of Gold Cyanide on Activated
J. CHEM. SOC. - PERKIN TRANSACTIONS |, 1981, pp 1235-1245 Carbon
A folyoirat atlagos idézettsége: 11.34 J. S-AFR. INST. MINING & METALLURGY, 1980, Vol 80, pp 344-356
A kapott idézetek szama: 51 A folydirat atlagos idézettsége: 0.93

A kapott idézetek szama: 22

Field-JS Haines-ty Smit-DN,
Condensation Products from the Reaction of Triruthenium

Dodecacarbonyl with Phenylphosphine Neuse-EW Meirim-MG,

J. ORGANOMETALLIC CHEMISTRY, 1982, Vol 224, pp C49-C52 Synthesis and Spectroscopic Features of

A folydirat &tlagos idézettsége: 10.09 bis(Tetramethylammonium) and bis(Benzyltriethylammonium)
A kapott idézetek szama: 43 Salts Possessing a Mu-Oxo-bis(Trichloroferrate) Anion Structure

TRANSITION METAL CHEMISTRY, 1984, Vol 9, pp 205-208
A folyéirat atlagos idézettsége: 3-94
Botha-JJ Ferreira-D Roux-DG Young-DA, A kapott idézetek széma: 13

Stereoselective and Stereospecific Syntheses of Optically Pure 4-

Arylflavan-3-Ols, and Assessment of Their Absolute Stereochemistiy

at C-4 by Means of Circular-Dichroism

J. CHEM. SOC. - PERKIN TRANSACTIONS |, 1981, pp 1213-1219

A folyoirat atlagos idézettsége: 11.34

A kapott idézetek szama: 38

Holzapfel-CW Koekemoer-JM Kruger-GJ Marais-CF Pretorius-JA,
Crystal and Molecular-Structure of a Pentameric
Carbohydrate Dibutylstannylene - Methyl 4,6-0-Benzylidene-2,3-0-
Dibutylstannylene-Alpha-D-Mannopyranoside
Vanderwesthuizen-JH Ferreira-D Roux-DG, SOUTH AFRICAN J. CHEMISTRY, 1982, Vol 35 pp 80-88

Synthesis by Photolytic Rearrangement, Stereochemistry, and A folydirat atlagos idézettsége: 3-64
Circular-Dichroism of the Ist 2,3-Cis-3,4-Cis-4-Aiylflavan-3-Ols A kapott idézetek szama: 11
J. CHEM. SOC. - PERKIN TRANSACTIONS I, 1981, pp 1220-1226
A folyéirat atlagos idézettsége: 11.34
A kapott idézetek szama: 35
Pizzi-A Eaton-N,
The Structure of Cellulose by Conformational-Analysis .3-

Drewes-SE Emslie-ND, Crystalline and Amorphous Structure of Cellulose-I
Total Synthesis of Integerrinecic Acid J. MACROMOL SCI. - CHEMISTRY, 1985, Vol A22, pp 139-160
J. CHEM. SOC. - PERKIN TRANSACTIONS |, 1982, pp 2079-2083 A folydirat atlagos idézettsége: 0.57
A folyéirat atlagos idézettsége: 9.03 A kapott idézetek szama: 10

A kapott idézetek szama: 32

Osszefoglalva el lehet mondani, hogy a vizsgalt id6tartamban a dél-afrikai palyazati rendszer nemzetkoézileg is vezetének
tekintett dél-afrikai kutatoi kdzul néhany nagy produktivitds mellett tényleg figyelemre mélté atlagon feltli eredményeket ért el.

Négy kutat6é eredményeit azonban nem tudtuk avizgalt mutaték alapjan kiemelkedé6nek mindgsiteni.
Wolfgang Glanzel
MTA Koényvtara
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283-293

[5] W. Glanzel, Publication Dynamics and Citation Impact: A multi-Dimentional approach to scientometric research evaluation, P. Weingart, R Sehringer, M.
Winterhager (szerk.):Representation of Science and technology. DSWO Press, Leiden, 1992, 209-224

[6] T. Braun, W. Glinzel, United Germany: The new scientific superpower? Scientometrics, 19(5-6) (1990) 513-521
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Is Science Censored ?

Ideology may influence what gets published

Publicity... would certainly follow," fretted the editor of
one top joumal. "A possible general panic," predicted a
researcher. Both were explaining why a study linking
childhood leukemia to fluorescent lights should nét be
published. That fear trumped the conclusion of other
reviewers - scientists who evaluate whether a manuscript
should be published in a joumal - who called the paper
"intriguing” and an ‘"extraordinary piece of deductive
reasoning." The paper was rejected.

This is how Science works? Despite its objective face,
Science is as shot through with ideology as any political
campaign, and now that dirty secret is coming out. The party
line is that papers submitted to joumals are rejected only for
reasons of substance - the methodology is suspect, the data
don't support the conclusions, the joumal has better papers
to use. But lately scientists have been privately fuming over
rejections they blame on censorship. And this summer, the
issue exploded in public. Dr. Thomas Chalmers of the
Harvard School of Public Health charged that a paper he
coauthored, which concluded that chlorine in drinking
water raises the risk of bladder and rectal cancers, had been
rejected by three joumals partly because reviewers "were
uneasy about informing people about this problem."
(Chlorination Kills microbes that cause typhus and other
diseases.) Before The American Joumal of Public Health
accepted the paper, Chalmers says, his data had been
"suppressed. Papers are rejected all the time based on the
biases of reviewers." The bias he sees is the view that the
wares of technology, from pesticides to radiation, pose little
risk.

'Vitriolic reviews': Somé scientists and joumal editors
angrily deny that ideology colors decisions on whether to
print a study. "Editors like to publish innovative work, nét
suppress it," says Dr. Drummond Rennie, deputy editor of the
Joumal of the American Medical Association. "On the subject
of peer review, people can easily get dreadfully paranoid.”
But others acknowledge the problem. "There are many
examples of bias on the part of my reviewers," says Mervyn
Susser, an epidemiologist at Columbia University and editor
of the joumal that published the chlorination paper. "We
had a recent experience in which vitriolic reviews revealed
very powerful preconceptions that low doses [of radiation]
can't possibly cause cancer. They felt that if you get such a
result you should throw it out the window [and nét teli the
public about it]."

That mind-set runs through peer-review documents
obtained by Neewsweek. One assessment of the chlorination
study calls it "conducted carefully and rigorously," but feared
that "the casual reader [might get] the impression that...
[chlorination] is a potential problem with respect to cancer
risk." That, of course, was exactly the point. The paper
linking fluorescent lights to childhood leukemia met similar
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resistance. The New England Joumal of Medicine reviewer
called it "an intriguing idea that can be readily tested," but
NEJM rejected it "because it does nét warrant the publicity.”
The Lancét feared a "generdl panic in which nurseries are
plunged int6 semidarkness." (The paper finally was accepted
by Cancer Causes and Control.) "There was clearly a
discrepancy between the reviewers’ favorable comments and
the reluctance to publish,” says Shmuel Ben-Saason of
Hebrew University in Jerusalem, the paper’s lead author.

To be sure, Science is n6t routinely censored. Several
researchers who work in areas that stir controversy - lead’s
effects on intelligence, toxicity of chemicals - say they have
never had a paper rejected for political reasons. And it is
"reasonable," as Columbia’s Susser argues, to be more careful
with papers on health issues than on, say, a new species of
nematode. "You don’t want to press the panic button unless
the work isvery strong," he says. What many scientists object
to is what they perceive as a double standard that welcomes
studies that conclude all is well bat erects barriers to those
that raise alarms. One leading cancer joumal, fér instance,
recently published an industry study concluding that the
fluoride added to drinking water does nét increase the risk
of cancer in lab animals. That same joumal rejected a
govemment study, by researchers at the National Institute of
Environmental Health Sciences, that reported an increase in
rare boné cancers among male rats fed fluoride. The joumal
explained that it does né6t publish lab-animal studies
anymore. "No one wants to touch this," says toxicologist
James Huff of NIEHS about the persistent evidence that
fluoride poses somé hazard.

TIny risk: Bias doesn’t end with publication, Harvard’s
Chalmers says. In the year of the spinmeister, Science gets
spun, too. The New York Times called the cancer risk from
chlorination "tiny," even though the 38 percent and 21
percent elevated risks fér bladder and rectal cancers,
respectively, are 380,000 and 210,000 times higher than the
level the govemment defines as a "negligible" risk. The
National Cancer Institute began its press release on the
study, "Chlorinated drinking water offers immense health
benefits.”

Chalmers hasn’'t made many friends at Science joumals
by opening this debate, but somé researchers applaud him.
"He’s made statements about something that is very, very
disturbing," said toxicologist Ellen Silbergeld of the
University of Maryland. "[Suppression of studies] is
particularly vicious when they concem public-health issues.”
But the risk that censorship poses to public health may be
the least of it. If science loses its reputation fér probity, its
conclusions will carry no more weight than any interest

group’s.
Sbaron Begley,
Newsweek, September 28, 1992, $0



Kutatési eréfeszitések orszagonkénti szakterileti megoszlasa, 1980-1989
3. A vilag toébbi orszaga

A kutatasi erbfeszitések relativ szakterilileti megoszlasat az egyes orszagokban az aktivitasi (er6feszitési) index segitségével
szokas jellemezni. Ez a mutatészam a kutatasi er6feszitést a megjelent publikaciék segitségével méri. Egy adott szaktertileten meg-
jelent publikaciok szazalékos részesedését valamely orszéag teljes publikacids termésébdél ugyanennek a szakteruletnek a vilag teljes
publikacios termésében vald részesedéséhez mérhetjuk. Ha a mutatészam értéke 1, akkor az illet6 orszag az adott szakterlleten
pontosan a vilagatlagnak megfelel6 publikaciés aktivitast mutat. 1-nél kisebb, 111 nagyobb index érték a vilagatlagtél elmarado, 11
azt meghaladé relativ er6feszitésrél tantdskodik.

Az Impakt egyik korabbi szamaban attekint6 abrakat kozoltiink az orszagok publikalasi intenzitads szerinti rangsorairél a
természettudomanyok 6t nagy szakteriletén (élettudomanyok, fizika, kémia, miszaki tudomanyok, matematika) [1]. Ennek mintegy
kiegészitése a jelen 0Osszedllitds, amelyben egyes orszagok kutatasi eréfeszitéseinek szakterlletek szerinti megoszlasat abrazoljuk
"gyémant abrak" (diamond cbart) segitségével [2, 3). Ezeken az dbradkon az egyes szakterlletek aktivitasi (er6feszitési) indexét az
origébdl egy szabalyos sokszog (esetlinkben - az 6t f6 szakteriletnek megfeleléen - 6tszdg) cslcsaiba irAnyul6 egyenesszakasz
hossza reprezentalja. Magan az abran az egyenesszakaszok végpontjait 6sszekotd sokszog ("gyémant") lathatd. A sorozat elsd abraja a
vilagatlagokat reprezentalé uUres szabalyos 06tszoget mutatja a csUcsaiban az egyes iranyoknak megfelel§ szakteriletek
mutato6 besatirozott 6tszog egyutt lathatd a kénnyebb dsszehasonlithatésag kedvéért. (Az abradk az MTAK Informatikai lgazgatésagan
az SCl adatbazis alapjan épitett "Scientometric Indicators Datafiles” adataibol készultek.)

[1] Orszagok szakteruleti publikalasi intenzitdsa a természettudomanyokban, 1980-1989, Impakt, 2(9) (1992) 4-5
[2] Kutatasi eréfeszitések orszagonkénti szaktertleti megoszlasa, 1980-1989, 1. OECD orszagok, Impakt, 2(10) (1992) 4-5
[3] Kutatési eréfeszitések orszagonkénti szakteriileti megoszlasa, 1980-1989, 2. A volt szocialista tdbor orszagai, Impakt, 2(11) (1992) 4
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Chemistry That Counts

Science Watch was conducting an exhaustive, wide-ranging analysis of 377,790 articles, reviews and technical notes published
in ISI-indexed chemistry joumals between 1984 and 1990. Fér each paper examined, citations were tabulated from the year of
publication to the end of 1991. As a group, the papers received 2,012,150 citations or an average of 5.33 citations per paper.

Science Watch listed the top 50 institutes worldwide, ranked by average citations per paper, aswell as the top 25 universities in
each of four fields of chemistry: organic chemistry; analytical, inorganic, and nuclear chemistry; physical chemistry/chemical
physics; and chemical engineering.

Two institutes clearly stand out from the pack: Caltech and MIT. These are the only universities that rank among the top 25
both in chemistry overall and in each of the four areas of chemistry examined here. Harvard, Northwestern, and UC-Berkeley are
the runners-up, appearing in the top 25 in chemistry overall and in three of the four lists in this issue.

Top 50 Universities in Chemistry
Ranked by Citation Impéact
(Among those publishing > 250 Articles, Reviews, or Notes, 1984-90)

Papers Citations Citations
Rank University 1984-90 1984-91 Per Paper
1 Caltech 873 16,101 18.44
2 Harvard University 856 15,035 17.56
3 University of Chicago 729 11,709 16.06
4 Univ. Califomia, Santa Barbara 691 10,519 15.22
5 MIT 1,415 21,405 15.13
6  University of Colorado, Boulder 698 10,373 14.86
7  Yale University 732 10,809 14.77
8  Stanford University 952 14,049 14.76
9 Univ. N. Carolina, Chapel Hill 722 10,648 14.75
10  Northwestern University 871 12,328 14.15
11 Columbia University 713 9,725 1364
12 Colorado State University 526 7,138 13-57
13  Rice University 344 4,630 13.46
14 Indiana University 881 11,771 1336
15 Univ. Califomia, Berkeley 1,001 13,357 1334
16 Univ. Califomia, Irvine 418 5,562 13.31
17 Univ. Califomia, Riverside 316 4,133 13.08
18 Comell University 995 12,902 12.97
19  University of Pittsburgh 882 11,401 12.93
20 Tel Aviv University 392 5,039 12.86
21 Univ.Texas, Austin 1,521 19,533 12.84
22 Univ. Minnesota, Minneapolis 1,067 13,650 12.79
23 Univ. Calif., Los Angeles 669 8,277 12.37
24 Brandeis University 285 3,504 12.30
25 Emory University 335 4,108 12.26
26  Univ. Utah, Salt Laké City 1,011 12,342 12.21
27 Univ. Wisconsin, Madison 1,170 14,235 12.17
28 Camegie Mellon University 375 4,482 11.95
29 Northeastem University 273 3,227 11.82
30 Purdue University 1,441 16,835 11.68
31 Univ. Calif., San Diego 546 6,354 11.64
32 Brigham Young University 324 3,714 11.46
33 Swiss Fed. Inst. Tech. (ETH) 1,268 14,440 11.39
34 Univ. Nebraska, Lincoln 267 3,016 11.30
35 University of Cambridge 1,479 16,677 11.28
36  University of Rochester 445 4,987 11.21
37  University of Bristol 792 8,745 11.04
38 University of Constance 389 4,272 10.98
39 Wayne State University 369 4,039 10.95
40 University of Pennsylvania 770 8,286 10.76
41 University of Frankfurt 569 6,016 10.57
42 Washington University 282 2,981 10.57
43 Princeton University 716 7,476 10.44
44 Univ. Washington, Seattle 608 6,344 10.43
45  Australian National University 879 9,050 10.30
46 University of Virginia 469 4,828 10.29
47 lowa State University 960 9,775 10.18
48 University of Oxford 966 9,832 10.18
49  Texas tech University 296 3,012 10.18
50  University of Houston 893 9,078 10.17

SOURCE: ISI's Science Indicators Database, 1984-91
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Top 25 Universltles in Organlc Chemistry
(Among Those Publishing > 70 Articles, Reviews, and Notes, 1984-90)

Papers Citations Citations
Rank University 1984-90 1984-91 Per Paper
1 Caltech 75 1,358 18.11
2 Harvard University 204 2,604 12.76
3 Univ. Califomia, Santa Barbara 148 1,872 12.65
4 Univ. Colorado, Boulder 89 1,113 12.51
5 Washington University 73 842 11.53
6 University of Pittsburgh 184 2,093 11.38
7  University of Chicago 106 1,183 11.16
8 Australian National University 125 1,382 11.06
9 MIT 316 3,418 10.82
10  Univ. Utah, Salt Laké City 227 2,456 10.82
1 Northwestern University 168 1,756 10.45
12 Univ. Wisconsin, Madison 362 3,680 10.17
13  Yale University 184 1,819 9.89
14 Univ. Texas, Austin 315 3,050 9.68
15 University of Constance 160 1,543 9.64
16  Stanford University 164 1,574 9.60
17 Colorado State University 159 1,526 9.60
18 Meijo University 83 774 9.33
19 Comell University 271 2,510 9.26
20 Univ. Califomia, Berkeley 196 1,799 9.18
21 University of South Carolina 133 1,220 9.17
22  SUNY Buffalo 151 1,378 9.13
23 Univ. Califomia, Los Angeles 134 1,221 9.11
24 Tel Aviv University 72 654 9.08
25 Swiss Fed. Inst. Tech. (ETH) 110 997 9.06

SOURCE: ISI's Science Indicators Database, 1984-91

Top 25 Universltles in Analytlcal, Inorganic, and Nuclear Chemistry
(Among Those Publishing 2 70 Articles, Reviews, and Notes, 1984-90

Papers Citations Citations
Rank University 1984-90 1984-91 Per Paper
1 Yale University 73 1,129 15.47
2 Texas Tech University 116 1,600 1379
3 Univ. N. Carolina, Chapel Hill 259 3,493 13.49
4 Brigham Young University 84 1,123 13.37
5 Leiden State University 73 929 12.73
6 University of Southampton 216 2,715 12.57
7 Pennsylvania State University 102 1,249 12.25
8 Northeastem University 119 1,423 11.96
9 Univ. Utah, Salt Laké City 206 2,459 11.89
10 Hanrvard University 105 1,238 11.79
11 Univ. Califomia, Riverside 107 1,256 11.74
12  Comell University 116 1,353 11.66
19 University of Bristol 227 2,576 11.35
14 Indiana University 345 3,851 11.16
15 New Mexico State University 148 1,518 10.62
16 MIT 121 1,246 10.30
17  Deakin University 104 1,059 10.18
18 Umea University 74 747 10.09
19  Univ. lllinois, Urbana 238 2,390 10.04
20 Caltech 92 922 10.02
21  Free University Amsterdam 133 1321 9.93
22 Emory University 77 762 9.90
23 SUNY BuiTalo 171 1,664 9.73
24 Univ. Washington, Seattle 169 1,633 9.66
25  Purdue University 356 3,424 9.62

SOURCE: ISI's Science Indicators Database, 1984-91

(Continued ott nextpage)
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Top 25 Universities in Physlcal Chemlstry/Chemical Physlcs
(Among Those Publishing > 70 Articles, Reviews, and Notes, 1984-90

University

Univ. Colorado, Boulder
Caltech

Rice University

University of Chicago

Harvard University

Univ. Minnesota, Minneapolis
Stanford University

Tel Aviv University

Univ. Oregon, Eugene

MIT

Univ. Califomia, Berkeley
Technical Univ. Munich

Univ. Califomia, Santa Barbara
Swiss Fed. Inst. Tech. (ETH)
Indiana University

Univ. Califomia, Riverside
Camegle Mellon University
Purdue University

Columbia University
Cambridge University

Univ. N. Carolina, Chapel Hill
Univ. Southern Califomia
University of Kaiserslautem
Australian National University
Northwestern University

Papers
1984-90

362
397
160
405
236
443
487
230
104
514
428
253
275
410
148

92
161
213
277
658
181
202

90
353
286

SOURCE: ISI's Science Indicators Database, 1984-91
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Citations
1984-91

5,625
6,162
2,470
6,205
3,346
5,942
6,526
3,069
1,383
6,791
5,642
3,331
3,434
5,052
1,821
1,130
1,936
2,543
3,291
7,680
2,101
2,327
1,032
4,047
3,277

Top 25 Unlversities in Chemical Engineering
(Among Those Publishing > 70 Articles, Reviews, and Notes, 1984-90

University

Camegie Mellon University
Twente Univ. Technology
Univ. Wisconsin, Madison
Univ. Minnesota, Minneapolis
Univ. Texas, Austin

MIT

University of Delaware
Caltech

University of Notre Dame
Ruhr University of Boohum
University of Houston
Syracuse University
Pennsylvania State University
Univ. Califomia, Berkeley
Univ. Califomia, Davis
Northwestern University
Lehigh University

Univ. lllinois, Urbana
University of Massachusetts
Ohio State University
University of Leeds
University of Cambridge
Univ. London, Univ. College
Ben Gurion University

Delft Univ. Technology

Papers
1984-90

98
79
106

SOURCE: ISlI's Science Indicators Database, 1984-91

Citations
1984-91

670
490
629
697
732
1,134
693
411
400
411
485
359
846
417
421
368
437
333
451
355
327
267
267
250
266
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Citations
Per Paper

15.54
15.52
15.44
15.32
14.18
13.41
13.40
13-34
13.30
13.21
13.18
13-17
12.51
12.32
12.30
12.28
12.02
11.94
11.88
11.67
11.61
11.52
11.47
11.46
11.46

Citations
Per Paper

6.84
6.20
5.93
5.58
5.55
5.53
5.50
5.41
5.41
5.01
4.95
4.49
4.48
4.44
4.21
4.18
4.12
4.11
3.85
382
380
3.76
3.61
3.57
3.55



In the course of compiling statistics on universities, Science Watch alsé obtained publication and citation data on individual
researchers. As with the data on universities, the data on individual researchers were derived from a set of 377,790 articles, reviews,
and notes published in the 339 chemistry joumals indexed by ISI between 1984-1990. Citations to these papén, were recorded
through the end of 1991. The 50 chemists listed above to be the world’s most cited on a total citations basis with a single
qualiflcation: Only individuals whose papers were cited 15 times or more on average (which is roughly three times the average fér
chemistry papers) were included. With this method, Science Watch combined measures of overall and per-paper influence, and in
doing so suppressed the names of those who by sheer output accumulated a large total citation count. There are, of course, many
varieties of influence which are reflected in citations, so the appearance of different names will have different explanations. All of
these individuals, however, were extraordinary well recognized members of the chemistry community during this recent seven-year
period. Moreover, it is worth noting that a random selection of chemists generally does n6t produce four Nobel laureates within a
group of 50 (Corey, Emst, Hoffmann, and Lehn). If the pést is prologue, the names of several future Nobelists appear in the Ust as
well.* Those who achieved a citations-per-paper average of more than 30 (more than six times the average f6r chemistry!) certainly
warrant the title "Citation laureate." They are A. Bax, R.H. Crabtree, M.J.S. Dewar, R.R. Emst, W.L. Jorgensen, and A.H. Zewail.

The World’s 50 Most Cited Chemists Ranked by Total Citations, 1984-1991

Papers Citations Citations

Rank Name Institution 1984-90 1984-91 Per Paper
1 A. Bax NIH, NIDDKD 64 3,048 47.63
2. MJ.S. Dewar U. Florida-GainesviUe 75 2,583 34.44
3. H.F. Schaefer U. Georgia-Athens 142 2,504 17.63
4. C.W. Bauschlicher NASA Ames Rés. Ctr. 141 2,477 17.57
5. A. H. Zewalil Caltech 69 2,326 33.71
6. T.J. Meyer U.N.C.-Chapel Hill 108 2,310 21.39
7. D.Seebach ETH-Zurich 128 2,223 17.37
8. P.V. Schleyer U. Erlangen-Numberg 137 2,152 15.71
9. EJ Corey* Harvard U. 112 2,139 19.10

10. R.R. Emst* ETH-Zurich 65 2,086 32.09

11. D.G. Truhlar U. Minnesota-Minneapolis 104 2,071 19.91

12. F.G.A. Stone U. Bristol 123 1,949 15.85

13. R Hoffmann* Comell U. 91 1,917 21.07

14. J.K. Kochi U. Houston 91 1,897 20.85

15. R.N. Zare Stanford U. 86 1,865 21.69

16. B.M. Trost Stanford U. 110 1,813 16.48

17. M.J. Weaver Purdue U. 101 1,784 17.66

18. RJ. Bartlett U. Florida-Gainesville 87 1,769 20.33

19. SJ. Lippard MIT 66 1,755 26.59

20. G.A. Somorjai U.C.B.; Lawrence Berkeley L4b 108 1,743 16.14

21. JM. Lehn* Coll. Francé; U. Strasbourg 97 1.729 17.82

22. T.J. Marks Northwestern U. 64 1,649 25.77

23. RW. Murray UNC-Chapel HiU 83 1,633 19.67

24. J.T. Yates U. Pittsburgh 98 1,628 16.61

25. K.N. Houk U. C.-Los Angeles 83 1,626 19.59

26. R.H. Crabtree Yale U. 53 1,624 30.64

27. MS. Wrighton MIT 75 1,565 20.87

28. W.L. Jorgensen Yale U. 46 1,562 33.96

29. J.M. Williams Argonne National Lab. 86 1,538 17.88

30. B.S. Freiser Purdue U. 67 1,514 22.60

31- J.A Pople Camegie-Mellon U. 52 1,506 28.96

32. G M. Whitesides  Harvard U. 80 1,478 18.48

33- D.N. Hendrickson U.C.-San Diego 82 1,473 17.96

34. H.B. Gray Caltech 85 1,468 17.27

35. P.B. Armentrout U. Utah-Salt Lake City 51 1,465 28.73

36. N.C. Handy U. Cambridge 62 1,461 23.56

37. J.M. Saveant U. Paris VII 76 1,419 18.67

38. J. Michl U.Colorado-Boulder 80 1,331 16 64

39. R.G. Bergman U.C.B.; Lawrence Berkeley Ldb 53 1,326 25.02

40. D.W. Armstrong  U. Missouri-Rolla 57 1,306 22.91

41. R.H. Holm Havard U. 58 1,290 22.24

42. S.R. Langhoff NASA-Ames Rés. Ctr. 79 1,281 16.22

43, J. Jortner Tel Aviv U. 62 1,266 20.42

44. J.Troe U. Gottingen 61 1,260 24.71

45. H. Ringsdorf U. Mainz 80 1,235 15.44

46. R.R. Schrock MIT 62 1,227 19.79

47. ML Gross U. Nebraska-Lincoln 58 1,216 20.97

48. T.C. Bruice U.C.-Santa Barbara 57 1,197 21.00

49. RA. Marcus Caltech 46 1,188 25.83

50. K.B. Wiberg Yale U. 58 1,181 20.36

SOURCE: ISI's Science Indlcators Database, 1984-91 * = Nobel laureate

eLapzarta el6tt valt ismeretessé, hogy az 1992. évi kémiai Nobel-dij nyertese a lista 49- helyezettje, R.A. Marcus lett!
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Kodszonjuk érdeklédésuket és bizalmukat, amellyel 1992-ben fogadtak az Impakt-ot. Reméljuk, hogy eléfizetésiukkel 1993-ban is

tdmogatni fogjak lapunk mu0kddését. Csakis olvasoi

szinvonalon el6allitani foly6iratunkat.

Kérjuk, hogy szandékukat a mellékelt szelvényen jelezzék!

taborunk segitégével van lehet6ségunk valtozatlan aron, ndévekvd

Minden kedves olvasénknak békés karacsonyi innepeket és sikeres, boldog Uj évet kivanunk!

Készult az MTAK hazi sokszorosité részlegében
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Felel6s kiad6: az MTAKféigazgatéja
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