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Szilard: Csak atényeket irom le -
nem azért, hogy barki is
elolvassa,csakis aJoisten
szamara.

Betbe: Nem gondolod, hogy aléisten
ismeri a tényeket?

Szilard: Lehet, hogy ismeri, de a
tényeknek nem ezt a véltozatat.

[Leo Szilard, His version ofthe Facts.
S.R. Weart & Gertrud Weiss Szilard (Eds),
MIT Press, Cambridge, MA, 1978, p.149.]

Back to basic

The Government's Technology Foresight exercise is intended to help the country make money
out ofscience by supporting key areas of UK science —in other words, backing winners. Is sup-
porting basic, blue-sky research across the spectrum ofscience no longer a luxury that Britain
can afford? According to Keith Pavitt, basic research isan economic necessity, not a luxury.

The main justification for the large-scale funding of basic research must be its
contribution to economic, social and political objectives. A necessary (but not sufficient)
input into improving economic efficiency in Britain is world-class basic research
(including basic engineering research), closely associated with postgraduate training and
linked to business practice. Policies to substitute more obviously and immediately
‘relevant’ research would be economically inefficient, and based on a profound
misunderstanding of how basic research supports technological practice.

This misunderstanding often begins with the assumption that the main output of
basic research is published ‘information' that is useless for practical purposes and freely
available to anyone in the world. So, the argument goes, such research should be given
lower priority than 'strategic research' which is more relevant to practical needs. But this
assumption is not supported by the evidence. A number of recent studies show that
technological practitioners find basic research useful, less for the direct information
inputs that it provides, and more for augmenting the technologist's capacity to cope with
complex problems —in the form of networks of researchers trained in the latest theories,
techniques and instruments. In this context, the academic engineering disciplines play a
central role in integrating information from a variety of scientific disciplines, and in
stimulating their development (e.g. from computing to cognition).

So what are the main implications of such studies for those who shape UK science
policy?

1. World-class basic research is an economic resource. World-class basic research,
closely linked to post-graduate training, is an effective means of combining good research
training with rapid access to the latest world developments in theory, techniques and
instrumentation. It is particularly important to remember the contribution of pioneering
curiosity-driven research to the development and testing of equipment, techniques and
skills in instrumentation that later turn out to have widespread industrial applications.
Historical examples include the uses of techniques from analytical chemistry in industrial
process control, and the now widespread uses of the cathode ray tube and the computer
And today's electronics industry is using techniques derived from curiosity-driven
physics in such fields as synchrotron radiation, ion implantation and electron
microscopy. For this reason, the distinction between 'blue-sky' and 'strategic' research
often turns out to be impossible to make in practice.

2. The economic benefits of basic research are localized. The main economic
benefits of basic research are not easily transmissible information, available on equal
terms to anyone in the world. Instead, they are geographically and linguistically
localised, since they result from the transmission of mainly tacit (e.g. non-published)

information through personal contacts.
(Continued on the nextpage)
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3. Governments should subsidize basic research for
economic reasons. Business firms cannot capture all the
economic benefits of their investments in basic research, as
some information inevitably 'leaks out', whether via publishing
of research results or movement of R&D staff. Left to itself,
therefore, the market would under-invest, which is why
governments in all advanced market economies spend
substantially on basic research.

4. Basic research is a 'public good' but not a ‘free good'.
Countries and companies can benefit economically from basic
research performed elsewhere, only if they have the
Waldegrave is set to fail. Last summer's Annual Review of
Government Funded R&D already projects further decline
across the board. On the same day as the White Paper was
published, the DTI's Advanced Technology Programmes were
cancelled, thus removing any mechanism for utilizing the
results of Technology Foresight in any meaningful way. In
addition, any reader of the White Paper can not have failed to
notice that the chapter on defence was clearly written by a
reluctant hand who wanted nothing to do with the OST's
strategy for science.

On the international front rarely has such complacency
been shown by a government minister. The OST produced a
report on international comparisons of R&D expenditure and it
seems that William Waldegrave is not familiar with its contents.
Britain is the only OECD country apart from New Zealand
and Turkey that has seen a decline over the last decade in
expenditure on R&D as a proportion of GDP. It is the only
country apart from former Yugoslavia and Iceland where
business expenditure on R&D has fallen as a proportion of
GDP over the same period. Is our science minister living under
the illusion that once again we lead the world and that
everyone else is simply out of step with us?

William Waldegrave can not just wring his hands and say
that this state of affairs is all down to business short-termism.
Government must bear responsibility for having let such a
situation arise. Tax incentives, venture capital support and a
whole host of other methods are used throughout the world to
encourage companies to invest in R&D. In Britain we do
nothing. William Waldegrave must do more than 'change the
culture' in the boardroom. He must change the culture in the
Conservative Party, the DTI and, most importantly, the
Treasury.

While the need for cooperation between government and
industry is hinted at there has been scarce thought on what this
really means. When a government has no semblance of
industrial policy whatsoever it is extremely difficult to see how
research can be managed to the best advantage. The
Technology Foresight exercise is claimed to be all things to all
people, but while it may help to identify some narrow
objectives it will not provide solutions to the country's
technological balance of payments problems.

Regrettably, after nearly a decade since the Government
withdrew from near-market research — an ideological
experiment that went disastrously wrong —it is still the market
that is expected to drive our science and technology policy. The
OST has managed to shed some ideological baggage but only on
its own territory. There is no indication that anyone else in
Whitehall has followed suit.

The problem of a weak minister in a weak department is
that there is little he can do. | am sure that William Waldegrave
is well intentioned, and | am certainly sure that many in the
scientific community rejoice that Peter Lilley is reported to
have turned down the job immediately after the General
Election.

I am becoming more and more convinced that we need a
Ministry for Science and Technology. William Waldegrave may
be our science minister but is still better known to the public
for being in charge of the Citizen's Charter. The DTI after its
mauling by the Thatcherites in the 1980s is probably incapable
of being reformed and we should reconsider what role it should
play in supporting technology. There is a clear need, if not for a
takeover of departments' R&D budgets, for a reformed public
expenditure process that does much more to protect science
spending.

There are many areas where greater political effort is
needed than we have seen in the eighteen-month life of the
OST. There are a whole raft of initiatives needed for
technology transfer, many of which particularly relating to
technological networks have been identified by the excellent
work on innovation undertaken by the Economic and Social
Research Council. Tax incentives and attribution of EC
research funds are two areas where the Treasury should be
made to look again. If there is to be no R&D peace dividend
then the MoD must reconsider what role it has in supporting
civil industry. The list goes on.

I wish to end on a positive note. It may be that we have
turned the corner and that we have a Government that takes
science seriously. But what we also need is a scientific
community that takes politics seriously. Scientists must
articulate to politicians what they are trying to achieve and why
science and technology should be supported. Equally scientists
should examine the promises of the OST with a healthy
academic scepticism. | believe there has been at times a
willingness to welcome new initiatives on their face-value alone
without proper scrutiny of their underlying worth.

The pronouncements of science ministers (and their
shadows) should be considered by scientists with the same
degree of scrutiny as they would new research. Genuine
dialogue by all sides can only be healthy and will hopefully lead

to a stronger consensus for the future.
L. Moonie
SPA (1993) 7

Basic research is like shooting an arrow into the air and, where it lands, painting a target.

MAGYAR
raiUOMANYOS AKADEMIA
KONYVTARA

[Homer Adkins, Nature 312 (1984) 212]

IMPART 4. évf. 6. szam, 1994. junius



Optics, Astronomy Strong Fields for British Physics in 1980s

Each month this feature exploits ISI's unique publication and citation data to illuminate current trends in research and to reveal research performance. A
quantitative approach defines each story and an accompanying commentary highlights the most prominent results of the analysis.

Nearly a year ago, Science Watch presented publication and citation statistics on British science papers published during 1981-91 (see
Science Watch, 3[6]: 1-1, August 1992) and noted a sharp decline in citations per paper relative to the world for U.K. clinical studies, as well
as a similar dip in citation impact, albeit more modest, for Britain in the physical sciences (including physics, chemistry, and earth
sciences).

Several readers expressed interest in
obtaining a closer look at the physical
sciences, since even in the data presented
it was clear that the overall weakness
highlighted was not universal across all
subfields. In fact, according to figures
for 1987-91, U.K. papers in analytical
and inorganic chemistry, and in
astronomy/astrophysics, scored +47%
and +24%, respectively, when
compared to the world's citation impact.
Moreover, one critic wondered why
optics/acoustics, a subfield in which
Britain exhibited a citation impact score
of 39% more than the world average
during 1987-91, had been assigned to
engineering, technology, and the applied
sciences, instead of being grouped tinder
the physical sciences. Science Watch was

Citations Per Paper Relative to World (=1.00)

1so Citations: Impact Relative to World

Optics/Acoustics .

willing to take a closer look, this time n 16 n .
pplied Physics
focusing on physics. £ / tAstophysies
. °— N
In the interval, data for 1992 1.0
became available. This time, as
81-85 82-86 83-87 84-88 85-89 86-90 87-91 88-92

requested, papers published in Years (of papers and citations)
optics/acoustics journals were analyzed
as part of physics. The other subfields
considered to be physics include general

SOURCE: ISI's Scienci Indicators Database, 1981-92.

o 120i Citations: Cited Impact Relative to World

and  theoretical physics, applied ™ Astrophysics
A -1.15 General Physics
physics/condensed matter, and N - oA :
. :D - 7 Optics/Acoustics
astronomy/astrophysics. All four were vt
grouped together to obtain figures on 1108
&
U.K. physics overall. A further € 1.00- v/ Physics Overall
innovation was the inclusion of physics : . Applied Physics -

papers from the multidisciplinary n o
journals Science and Nature. Such papers I

were nOt ConSIderEd in the prEVIous 81-85 82-86 83-87 84-88 85-89 86-90 87-91 88-92
study. The results of the new analysis Years (of papers and citations)

are summarized in the three charts.
The topmost plots the United Kingdom's annual world share of papers in physics and physics subfields in the ISI database, 1981-92.

For Britain, astronomy/astrophysics is clearly the subfield within physics in which the nation is most dominant, at least in terms of
output. Optics/acoustics surged ahead in world share during 1986-90, but has since fallen back. U.K. world share has been fairly constant
in the other (and larger) subfields listed, which contributed to a relatively stable world share figure for U.K. physics overall.

The two charts below provide two pictures of relative citation impact. The middle chart depicts citation impact based on both cited
and uncited papers, whereas the bottom chart considers the impact of cited papers only. Although there are some differences in these
two, the trend lines tend to be the same. Relative impact figures for general and theoretical physics, applied physics/condensed matter,
and of physics overall show a steady decline. A very different picture emerges for optics/acoustics and astronomy/astrophysics, which

o

rise dramatically both in impact and in cited impact.
Current Contents (1994)3
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Citation analysis as a method in the qualitative evaluation of research

The bibliographic database
compiled by the Institute for Scientific
Information (ISI) and published in
various citation indexes, the largest of
which is Science Citation Index (SCI,
provides a vast amount of raw data
with immense manipulative
possibilities. There is debate about the
validity of some of the uses and
interpretations of the data, also in the
pages of your journal [1,2] A short
examination of  this powerful
bibliometric tool seems appropriate.

In 1963 the advent of the 1ISI
heralded a new era in the analysis of
published science output. The primary
objective had been the creation of a
bibliographic tool that would enhance
the retrieval of published information
by avoiding some of the innate
problems to which subject indexing by
means of controlled vocabulary
(thesaurus of terms) is prone. It soon
became evident that the secondary
capability of the new database offered
hitherto unthought of access to
information and its sources. One could
now link publications (journals as well
as specific articles, individual authors,
corporate affiliation) in a variety of
ways. As Garfield, founder and chief
executive of ISI pointed out, 'Indeed, it
seems that the many sociological
applications of SCI are the only ones
that some scientists know about. I find
that many scholars have never learned
that SCI is first and foremost a tool for
information retrieval — searching the
literature' [3].

Acknowledgement became the
name of the game: whose paper(s) are
cited, how many times, which journals
carry cited material? Publishers,
especially of  science  journals,
publishing  scientists, information
scientists all pricked up their ears and
took notice. The relatively new field of
bibliometrics, or scientometrics, came
into its own. The ISl data have
provided careers for some who spend
their lives manipulating its data and
repackaging it as  management
information for decision makers,
especially in the realms of research

funding, academic appointments, and
tenure. Others have had their careers
enhanced or curtailed as a result of
such packaging. Science journals are
affected — who wants to publish in a
title that is not included in the ISI
database? Somewhere along the line
certain assumptions seem to have
acquired a priori status, such as: As all
‘worthwhile'journals are indexed by ISI,
it follows that all ‘worthwhile' citations
to a person's work will be found in an
SClI citation search. The first part of the
statement is  untrue, not  all
‘worthwhile' journals are indexed by
ISI (not by any definition of any
qualitative equivalent of 'worthwhile');
therefore, the rather glib conclusion is
totally erroneous —and dangerous.
The 1991 ISI database contained
just under 6000 journals, of which the
SCI database comprised 3213 titles [4].
These are the so-called source journals
that provide the material from which
the citation indexes are constructed.
The problem of using the inclusion of
a title in the list of ISI source journals
as a qualitative indicator can be
illustrated by an analysis of the source
journals that make up the SCI. The
SCl journals represent the whole
spectrum of current information
published in the biological, chemical,
mathematical and physical sciences, as
well as the applied sciences of
agriculture, engineering and medicine.
Preference is given to publications of
an interdisciplinary nature, such as
Science, Nature and New Scientist, as are
the acknowledged core journals in each
field. In the same year, 1991, BIOSIS,
which produces Biological Abstracts
and Biological Abstracts/RRM
(Reports, Reviews and Meetings),
indexed 7608 titles or source journals
[5], more than double that of the total
covered by the Science Citation Index
and 25% more than all the titles in the
full ISl database, which includes the
social sciences and humanities. Most of
the items indexed by SCI would be
found in Biological Abstracts/RRM;
but that would probably represent
only 30% or 40% of the items indexed

in that prestigious source. That means
that citations that appear in 60-70% of
the journals that BIOSIS acknowledges
as of sufficient value to index are not
reflected in citation studies that are
based on ISI data.

The principles of citation indexing
are sound and provide an additional
strategy  to retrieve published
information through the linking of
related publications, often from
sources that are not included in its own
database, but are cited in the ISl source
journals. In this way, subject retrieval
is enhanced far beyond the relatively
modest or select primary database.

The limitation of the citation
analysis game that many scientists,
administrators and even information
professionals seem to be unaware of, or
have lost sight of, is that ISI only gives
citation status to those items that are
cited by the authors who publish in its
source journals. Thus, a paper may be
cited over and over again in a highly
esteemed specialist journal that does
not form part of the ISI database, but
this cannot be determined, as ISl
produces the only citation index of the
scientific literature.

Correctly qualified statements
such as ‘Statistics compiled by the
Philadelphia-based Institute for
Scientific Information (ISI) indicate
that 55% of the papers published
between 1981 and 1985 in journals
indexed by the Institute received no
citations at all in the five years after
they had been published'[6], are
repeated without the important rider
'indexed by the Institute'; even more
alarmingly, the information is likely to
be misinterpreted as ‘statistics show
that 45% of publications are never used
and are therefore wuseless'! The
concepts 'scientific information needs',
'wants’ and ‘use' touch on another
long and inconclusively debated issue
that falls outside the immediate focus
of the present discussion.

The positive response to the
quality assessment potential of the data
contained in the ISl database is
understandable. We live in an era of
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dwindling resources and responsible
administrators must make very tough
financial decisions. The need for an
authoritative objective approach to the
evaluation of research output has been a
real concern for many years. The peer
review system is imperfect and prone to
(even unintentional) bias. Evaluation
through impartial computer
manipulation of the perceived value of a
scientist's (published) work is indeed a
marvellous method.

Unfortunately, this powerful tool is
prone to (mostly) unintentional abuse. It
is essential that those who conduct
scientometric research based on citation
analyses  should acknowledge the
limitations of the source data. Such
results present a valid and valuable
perspective of one of the parameters
involved in addressing a very complex
problem.

S. Steynberg,

Suid-Afnkaanse Tydskrifvir Wetenskap
89 (November/December, 1993)531

Akademgorodok —japanul

Vegylk az 6sszes Max Planck Intézetet, az egész Fraunhofer Tarsasagot, harom
kdzépnagy szovetségi németorszagi egyetemet, egy szakf@iskolat — és koltdztessiik at
ezeket egy, a Lineburger Heide-n l1évd szép helyre. Ne razza a fejét!

Egy ilyen tervet Japanban mar régen megvalositottak, ez a Tsukuba technopolisz.

1961-ben a japadn kormany azzal a gondolattal kacérkodott, hogy Tokio teljes allami
apparatusat egy Uj helyszinre telepiti at. Brasilia mintajara, a févaros tehermentesitése
érdekében egy teljesen Uj alapitasra gondoltak. Mi toébb, a hatvanas évek elején a Miti
arrél almodott, hogy Tsukubaban a Standford University és a Silicon Valley egyittes
japan valtozatat hozzak létre.

Mig a minisztériumok tavolrél sem lelkesedtek ezért a tervért, a kutatdintézetek
lelkesen Udvozdlték azt. Az 6 belegyezésuk 1963-ban elddntdtte a dolgot: Tokiétol
hetven kilométerre északra, egy abban az id6ben féleg mez8gazdasagilag hasznositott
teruleten éplljén fel Japan nemzeti kutatd laboratériuma. A példa azonban inkabb a
merev szibériai "Akademgorodok" volt, nem pedig a laza Silicon Valley.

Milyen sikeres ma Tsukuba Science City? A Science and Technology Agency, egy
tokioi minisztérium jellegli hatésag egyik jelentése szerint Tsukuba hatarozottan elmarad
a hasonl6é kilféldi kézpontok mogott. Ez mind a kutatasi produktivitasra, mind a
felhaszndlasra orientalt kutatds kimutathaté eredményeire igaz. Ezenkivil azt is
hianyoljak, hogy az a koncepci6, ami szerint az ottani technoldgia transzfernek
mikddnie kellene, még nem alakult ki.

Ezenkivul Tsukubaban a japan viszonyokhoz képest rendkivil sokat kéltéttek az
anyagi infrastruktura kiépitésére.

Szemben a tdbbi, szintelenul akut helyhidnnyal kuzdé japan kutatd
intézményekkel az 1980-ban elkészult tudomany-véaros egy nagyvonall kampusszal
rendelkezik, melyben mesterséges tavak, magas fak és egy, az egyes intézeteket egymassal
Osszekotd széles utakbdl all6 haldzat talalhato.

Ezt természetesen nem annyira a kutatok joléte érdekében tervezték igy, hanem els6sorban azok teljesitményének noveléséért.
Ugyanis azzal, hogy szamos intézet azel6tt Tokid Osszes varosrésze kozott volt elosztva, nemcsak a munkatarsaknak kellett atlagosan
napi két orat kozlekedési eszk6zokon eltdlteniok, hanem a kiilénb6z6 szakteriletek érintkezése is szenvedett emiatt.

Tsukubaban p7?plszemben ez az elérendd érintkezés kdnnyen megvaldsithato: A rokon intézetek gyalog, vagy kerékparon néhany
perc alatt elérhet6k. A laboratériumok és azok modern felszerelési szintje gondoskodik arrél, hogy a 11000 Tsukub&ban alkalmazott
kutaténak éstechnikusnak (170000 lakos mellett) —legalabbis szakmailag —ne legyen oka a panaszra.

Az élet mindségével inkabb a munkahelyen Kivil elégedetlenek. Rafinalt laborok felépitése mas dolog, de hogy e korul egy él6 varos
alakul-e ki, az egy masik dolog. A két kisebb varos és négy falu, melyekben eddig 86000-en laktak, még most is felismerhet6en a

mezdgazdasagi strukturat mutatja.

igy nem kulénds, hogyha a kutatok feleségei hidnyoljak
Tokid kultaralis-, szérakoztatasi- és aruajanlatat. Nem utolso

Kutatas Tsukubaban:
A nagy intézetek

sorban azért is, hogy a gyerekeknek ne kelljen iskolat

véltoztatniuk, szamos csalad valt szét,

mig a feleseg a

gyerekekkel Tokidban él, addig a férj Tsukubaban, az egyik

"agglegénytoronyban” lakik, és minden hétvégén az otthon és a

munkahely kozott ingazik.

igy a vonzd kornyezet ellenére és a draga kutato
berendezéseknek (Tsukubaba az allami kutatasi tAmogatas egy
harmada jut) egyfajta elszigetel6dés jon létre, melyet "vidéki
gondolatnélkiiliségnek” lehetne nevezni? Némely kormanyzati
tervez6 meg van errél gy6z6dve, és olyan terveket sz6, hogy
Tsukubéaba egyfajta varosi érzés valésuljon meg: Tsukuba

Tokio bolyg6varosava alakuljon é&t.

A varost a jov6ben egy 58 kilométer hosszu gyors
autopalya késse 6ssze kozvetleniil Toki6éval. Es ez meg nem
elég: A tudomdany varosdnak lélekszamat az elkdvetkezé 75

évben egy milliora kivanjak emelni.

Intézet Intézeti munkatérsak jelenlegi szdma
Foldrajzi Intézet 855
Erd6gazdaségi és Erdei Termék Kutatdintézet 717
Elektrotechnikai Laboratérium 678
Kézmunkatigyi Kutatéintézet 477
Nemzeti Ipari Kémiai Laboratérium 346
Japan Kutatasi és Technolégiai Informaciés Kézpont 323
Nemzeti Mez6gazdasagi Kutatokdzpont® 315
Japan Gépjarm( Kutatéintézet 303
Gépgyartasi Laboratérium 274
Nemzeti Agrérbiolégiai Kutatéintézet 253
Gylumolcsfa Kutatéallomas 223
Nemzeti Mez6gazdasagi és Kérnyezeti Kutatdintézet 211
Nemzeti Selyemherny6 és Rovartani Kutatéintézet 211
Kozépitkezési Kutatéintézet 172
M(anyag és Textil Kutatéintézet 125

Botikor Ivan a "Japaninfo” insider szolgalat kiad6jaJapanrol tuddsit
Bild dér Wissenschaft, 12 (1993) 40
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Hogyan tovabb?

A fizika atalakulasanak korszakaban élunk, sok fizikus
mégis azt vallja, hogy "ugyanigy, mint eddig, csak tobbet" kell
teljesiteniink; azaz nem 6hajtjak a tényeket tudomasul venni.

Gondoljunk arra, hogy mennyire megvaltozott a
benniinket kérulvevé — a fizika tudomanyén kivul es6 — vilag.
Az Egyesiillt Allamok Nemzeti Tudomanyos Alapjanak egy
korabbi igazgatéja mondotta: "Az amerikaiak allandéan azt
halljak, hogy vilagels6k vagyunk a tudoményban, és éppen
ezért csodalkoznak, hogy mégsem javulnak az
életkoralményeik. Ugy tlnik szamukra, hogy éppen az nem
kifizet6dd, ami igazan jol m(kodik orszdgunkban." A német
FiTikm Tarsasag ezévi kongresszusan a kutatasokért felel6s
szOvetségi miniszter azt hangsulyozta, hogy a kdzvéleménnyel
meg kell értetni az alapkutatdsok fontossdgat. Az Egyesilt
Kiralysagban a Természettudomanyos és Miiszaki Kutatasi
Tanacs elndke a "gazdasagteremtd természettudomanyok"
kifejezést hasznélta; az USA kongresszusdban a "produktiv
természettudomanyokrol" beszélnek. Hollandidban politikai
konszenzus jott létre a kutatas allami tdmogatasanak
megitélésében (az anyagi tAmogatas kielégit6, s6t — tébb, mint
elegendd), de abban is egytértettek, hogy az alapkutatasok
tamogatési aranya talzott.

Sok orszag politikai féruman hangzanak el hasonlé
kijelentések [1]. Elmult az az id6, amelyet egyes tuddsok
normalisnak tartottak, pedig kivételes periédus volt — amikor a
korméanyok bdékezlien adakoztak orszaguk kutatasi céljaira.
Kiment a divatbdl az a gondolkodasi modell ("a reménykedés
stratégiaja") amikor Ugy Vélték, hogy valamilyen blvos intés
hatdsara fog a tudomany nagyon hasznosat produkalni. A
tudomanyos eredmények mar nem okoznak izgalmat; azt varjak
télik, hogy a nemzetet er6sitsék. Minden fejlett ipari orszagban
felulvizsgaljdk azokat az elveket, amelyek alapjan a kutatéasra
pénzt forditanak.

Csokkentettprioritas

Egyes orszagokban kiléndsen nagy fesziiltség mutatkozik,
ha a fizika olyan terlleteinek tamogatasarél van sz6, mint
példaul a nagyenergiaja, illetve nuklearis fizika, vagy pedig az
Grkutatds. Ezeknek az &gaknak egyes orszagokban nagyon
alacsony, vagy éppen negativ a prioritasa.

A természettudomanyos eredmények valddi fogyasztdja,
az ipar, ma nem tdmogatja az akadémiai intézményeket, igy az
utébbiak feladata volna, hogy érveljenek a ndvekvl
kormanytamogatas mellett. Egyes vallalatok a fellendilés
id6szakaban a  kutatds terliletén elért vivmanyokkal
buszkélkedtek, a stagnalds idején viszont nyomatékosan
megkérddjelezik azt a filoz6fidt, miszerint a cégek
szempontjabdl volna hasznos a kutatasokra forditott beruhazas.
Az egyik legnagyobb elektronikai vallalat elndke egyenesen azt
allapitotta meg, hogy az alapkutatasok tulzott tamogatéasa art a
cég versenyképességének. Nyugati multinacionalis vallalatok f6
iranyitdi — akik ma mar els6sorban pénziigyi és nem technikai
beéllitottsdgl szakemberek — atprofiliroztatjdk a Kkutatasi
szervezeteket. Ok a tudomanyos ismeretekrél azt tartjak, hogy

barhol a vilagon "megtermelhet6k" adhatok-vehet6k.
Idézzik az AT&T cég Nobel-dijasat, Pensiast: "nem az a kérdés,
hogy jo vagy rossz tudomanyt mdvelink, hanem, hogy a
véllalat jol fejlédik-e vagy sem". Ne tévesszenek meg az ipari
kutatasra mondott olyan varazsszavak, mint példaul fogyasztoi-
vallalkozéi elv, harmadik generacios K + F-szervezet vagy push-
pull-igazgatas, partneri viszony. Az U(zenet egyértelmd: a
kutatdi  személyzet  létszdmat  csokkentik, és  ezzel
parhuzamosan a kutatasi programokat eltoljak a vallalat
szempontjabél hasznosnak itélt, alkalmazott témak iranyaban.
Azt beszélik, hogy a fizika csatat vesztett olyan cégeknél,
mint az AT&T-BeO Lab., Belicore, IBM, Xerox, Philips
Research, Exxon. Akadémiai oldalrél persze érvelhetnek azzal:
ha megvaltozott a gondolkodadsmod az ipar, az ipari kutatasok
teriiletén, akkor a kormanyok kotelesek a nagy kockéazattal
jaro alapkutatdsokat tdmogatni. Ott van azonban a bdkkend,
hogy ez a politikai kiizd6téren csak akkor talal hitelre, ha ki
tudjuk mutatni, hogy a piac igényli az 0j fizikai eredményeket.

Csokkend érdeklGdés

Az egyetemre jelentkezd hallgaték az akadémiai terlletek
fontos "input paraméterei" —és ezt szamitasba kell venniink.

Hollandiaban a mdszaki egyetem els6éves fizikus
hallgatéinak szdma 1988-ban 827 volt, az6éta ez a szam
folyamatosan csokken. Az 1988-as tet6zés oka demogréafiai (a
masodik vilaghdborat kovet6 népességrobbanas) wvolt, a
csokkenés viszont minden természettudomanyos szakon
hasonld, mint a fizikusoknal. A felvett hallgatok min&sége sem
a régi. Hollandiaban azel6tt hossz éveken at a kozépiskolakbol
kikerl6 legkivalébb tanulok fizikus vagy teoldgiai-filozofiai
szakra palyaztak. Ma méas a vonzo6das irdnya, mas szakok is
igénylik a legjobbakat. Egy, a gazdasagi palyara késziil6 okos
hallgat6 ezt igy magyarézta: Ezt a palyat —fizika helyett —azért
valasztottam, mivel igy én leszek a fizikusok féndke. Mas nyugati
orszagokban is ez a helyzet; a természettudomanyos palyakra
készul6 fiatalok szdma csokken.

Atomizal6das?

Az utdbbi években olyan fizikai jelenségeket fedeztek fel,
amelyek a gondolkod6 emberek szamara izgalmat és kihivast
jelentenek (ilyen a magashémeérsékleti szupravezetés, az 1987A
szupernova, atomos h(tés, atomoptika, szuperdeformalt
atommagok, egyelektromos berendezések, stb.). A Természet
kimerithetetlen [2], Ez lathat6 ebbdl a — korantsem teljes —
felsorolasbél. Ez mind olyan jelenség, amelyet nem lattak el6re
azok, akik a fizika jov6jének joslasaval foglalkoztak. A
tanulsag: az Uj tudomanyos felfedezések szinte alland6an
felilmuljak a képzel6erénket.

Az Uj felfedezések szaporodasaval a tudomanyos
publikacidk szdma is egyre n6. Nem tartunk ugyan még ott,
ahol az orvosok és biolégusok — akik elérték a napi korilbelll
500 kdzleményszamot — azonban mindenki elétt vilagos, hogy
ez nem folytatédhat: meg kell tanulnunk kezelni ezt az
"informécids infarktust'. Az FOM é&ltal szponzorélt egyik
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munkacsoport kimutatta [3], hogy az egyes tuddsok munkéajuk
folyaman nem igazan tudjak megragadni a kit(izott feladatot,
mivel azt gondoljadk, hogy az énmagaban is teljesen tiszta és
egyértelmd. Nagyon lényeges volna a kilonboz6 fizikai agak
kdzotti informaciocsere, az egyuttm(ikddés "kdlcsonos
megtermékenyités". Fontos volna ez a tudoméany haladésa
szempontjabol — azért, hogy a fizika felaprézddasaval,
"atomizacidjaval" ne els6sorban a politikusok és a szervezési
szakemberek foglalkozzanak.

Néhanyjavaslat

Mit tehetnénk mi, fizikusok, a koriilmények javitasa
érdekében? Véleményem az, hogy az emberi tényezd a
legfontosabb, ezért az akadémiai teriletek iranyitdinak
els6sorban a kozépiskolai tanarok képzésére kellene tébb
figyelmet (és pénzt) forditani. Rendkivil sokat jelent egy jo
tanaregyéniség lelkes iranyitasa a tanuloifjusdg szdmara azért,
hogy ezt a tudomanyagat valasszak. Helyi szinten, minden Kis
kozosségben kell a tanadrokat segiteni a munkajukban;
megismerni a problémaikat, melyekben egyes intézetek a
segitségukre lehetnek.

Biztos vagyok benne, hogy az, amit az egyetemen a
fizikdbol elsajatitanak: analitikus gondolkodas, metodika,
tervezés és nemzetkdzi egyuttm(ikodés, igen hasznos az egyén
szamara akkor is, ha dtmegy egy masik tudomanyteriiletre vagy
pedig mas, nem kutaté palyara. Legyen uzenetiink hallgatdink
szamara, hogy ne tekintsék az egyetlen értelmes érvényesulési
lehet6ségnek valamelyik fizikai tanszéket — mashol is tudnak
igen hasznosan tevékenykedni.

Ma nagyon fontos a kdzvélemény megitélése szamunkra.
Nem én vagyok a legilletékesebb arra, hogy errél a témardl
nyilatkozzam, azt azonban tudom, hogy a médiat rendkivili
moédon  érdekli, hogy G fizikai jelenségekrdl tudjanak
beszamolni. N6 a nemzeti biiszkeség, ha vezetd lapokban irnak
nagy tudosok tevékenységérél. Nekiink ki kell hasznalnunk ezt
az érdekl6dést.

Maradjunk a realitasoknal, és ne keriljik meg a pénz
problémajat. EImult az az id6, amikor béségesen aramoltak az
anyagiak tudomanyos célokra. A tudomanyok rangsorolasaban
valtozas tortént; a fizika fontossdga csokkent. Maés teriuletek
kutatéi mozgatjAk meg a pénzemberek fantazidgjdt — a
tudomany iranti érdeklédés nem sokkal nagyobb, mint ha
zenekarokrdl, hangversenyekrél vagy balettr6l volna sz6. A
versenyben a fizikusok el6nyben vannak, mivel régi
tapasztalatokra tamaszkodhatnak a tervezés és a csapatmunka

] Roundtable: Physics in Transition, Physics Today (1993. februar) 36.
[2] D. Klepper —Physics Today (1991. december) 9.

]

]

Az informéciérobbanés a fizikdban (1993. marc. 20., Utrecht) lasd Europhys. News 24 (1993) 86. Xx- T r Ar-*
EUPRO a fizikai kutatési szervezetek eurépai szovetsege Az alapokményt akovetkezdk irtakala: FWO/FNRS (Belg|um) CNRS & CEA (Franciaorszag), DFG

(Németorszag), EOLAS (irorszag), CNR (Olaszorszag), FOM (Hollandia), NFR (Svédorszag) és SERC (Egyesiilt Kiralysag). Véarhatd, hogy a kézeljévében alairjak Dénia,

teriiletén; a politikai aréndban az is szamit, hogy itt kiterjedtek
a nemzetkdzi kapcsolatok.

Ugy gondolom, hogy nem felesleges néhany tanécs, ha
valaki a terveihez pénzt akar szerezni.

—EI6nyos, ha a projektet nemzetkdzi szinten, nemzetkdzi
egylUttmdkodésben szervezzilk, mert ezt szivesen fogadjak a
politikai korok;

—j6, ha a tervet egyltt dolgozzuk ki a hazai akadémiai
ipari szervezetekkel, mert akkor varhatd, hogy az eredmények
a nemzetgazdasag szamara is hasznalhatdk lesznek;

—az is elényds, ha a terv mas kulturalis dgazatok szamara
is hasznos (példaul, ha technikai segitséget adunk mas
teriileteknek), vagy ha a terv eleve multidisciplinaris, tehat
tobbféle testlilet timogatasat élvezheti;

—tamogatni kell olyan fizikusokat, akik széles nemzetkdzi
kapcsolatokkal rendelkeznek, nemzetkdzi szinten is elismertek.
Ez kifelé is bizonyitja a hazai kutatds rugalmassagat és
életrevalsagat.

A holnap Eurépajaban az egyes Aallamok fizikus
kozOsségeinek  Ujfajta  lehet@ségei  lesznek  pozicidjuk
megszilarditasara. Ervényesiilni fog a jelszd: "egyiitt szilardak
vagyunk, de kilén-kalén elveszunk”, azaz a fizikai kutatd
szervezetek, a kutatdsi tandcsok fizikai osztalyai nemzetkozi
egyuttmdkddés keretében tudnak majd berendezésekhez jutni,
és részt vesznek majd nemzetkdzi projektekben. Ha erre
szilkség lesz, ne habozzanak hozzajarulni a sajat (egyre
csokkend) pénzeszkozeikbdl is, az egyes vallalkozasok
céljaihoz. Az Europai Kozosség (EC) kutatasi alapjai
névekv6ben vannak (l4sd az 1994-98-as Kerettervet). Hiszek
abban, hogy eljon az az id6 — mégpedig a nem tavoli jév6ben
— amikor ezeknek az alapoknak egy részét az EC kutatasi
tanacsa az alapkutatasok tdmogatasara fogja fenntartani. El kell
fogadtatni a fizikus kutatok szervezeteit egyenrangl félként
ezekben a testiiletekben példaul az EUPRO-ban [4].

Nem fejlédhet a mi tudomanyos teriletiink, ha hagyjuk,
hogy kornyezetiink elavult fogalmak alapjan itélje meg a
fizikusokat — ez vezet a kutatdk rossz kdzérzetéhez. Az egyes
nemzeti fizikus kdzosségeknek nem csak az a feladatuk, hogy
bebizonyitsak: "csodalatos dolgokat tudunk felmutatni”, hanem
az is, hogy megértessék az emberekkel, hogy igenis sziikség van
a fizikusokra, az 6 tudasukra, és ez az igény csak ndvekedni fog
a jov6ben. Ha ezt elérjik, akkor biztosak lehetliink abban,
hogy az ifjusg, a jové generacidja érdeklédni fog a fizika irant,

és a kutatasokhoz elnyerjik a politikai korok tamogatasat is.
H. Chang, Fizikai Szemle 2 (1994) 87
(forditotta: Menczel Gyorgy)

A

Finnorszag és Norvégia szervezetei is. Az EUPRO dontése alapjan kilenc téméaban kezd6dnek kutatasok, ebben egytttm(kdédnek a résztvevék, és timogatjak a mar
beindult COST programot (amely az EC &ltal koordinélt “a la carte" kutatési terv.). Dr. Chang az EUPRO elndki tisztét latja el 1995, méjus 1-jéig. (Europhys. News 24

(1992) 23).

Basic research is not the same as development. A crash programme for the latter may be successful; but for the former it
is like trying to make nine women pregnant at once in the hope of getting a baby in a month's time.
[Sir William Richard Shaboe Doll, New Scientist Nov 18 (1976) 375
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Surprises Across the Cultural Divide

"Advanced" countries aren't so advanced in providing opportunities for female scientists

In his career as a physics professor and finally chairman of physics at York University in Ontario, Jim Megaw saw a lot of
undergraduates and graduate students. And he was dismayed to note how few were women. But Megaw didn't simply lament the
situation and go on to other pursuits: He put on his scientist's hat and set out to collect data on whether the situation was similar in other
countries. After he retired in 1989, Megaw sent questionnaires to more than 1000 physics departments around the world, asking what
proportion of their faculty and students were women.

You might think it wouldn't be necessary for Megaw to go to such lengths. After all, aren't there lots of good statistics on women in
science around the world? The answer is no. As a matter fact, Megaw's data, from 400 departments that responded to his request, is one
of the few studies comparing representation of women in specific scientific disciplines around the world. And in those data, valuable
partly because they are rare, are findings that seem to contradict stereotypes about national cultures and how they treat women.

For example, among the countries with the most women physicists were unexpected entries: Hungary, Portugal, and the
Philippines, where women represent 30% to 41% of faculty and 27% to 60% of physics students receiving Ph.D.s. On the other hand,
countries with large physics establishments, high levels of industrial development, and strong women's rights movements, such as the
United States, Britain, and Canada, have among the poorest records, with women representing fewer than 5% of physics faculty, and
fewer than 12% of physics students receiving Ph.D.s.

Social scientists interpret data like Megaw's as indicating that culture is a powerful influence

Japan on how well women do in science, and they think the time is right to begin studying how this
Canada influence operates. "We have to begin to look at some of these cultural and national traditions,"
Vlwiezg:::g says Barbara Lazaraus, an anthropologist and associate provost at Carnegie Mellon University.
Norway Lazarus is right to emphasize beginnings, since, so far, social science has had little to say on these
Korea issues. "I have looked for cross-cultural research on this for years, and haven't found any," says

United Kingg:f’: Sue Rosser, director of women's studies at the University of South Carolina in Columbia. Since
Mexico the question of how national culture influences women in science seems like such an important
Netherlands one, and since there seems to be little formal data, Science turned to a less formal resource:
Australia female scientists who have experiences in more than one culture. By interviewing two dozen
New Z:':::: women about dual-culture experiences, and combining those interviews with the available
Taiwan data, we were able to point to several factors that appear to be influential across
Ireland cultures. Among them: a country's level of economic development, the status of

E. Germany

South Afri science there, class structure, educational system, and the presence or absence
ou rica

of support systems for combining

India y
Belgium work and family life.
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USSR of hard data, these experiences hint at
Philippines . . .
P issues affecting women in  many
ortugal . .
Hungary countries — and point up the need for

10 15 20 25 30 35 0 - 50 research on this crucial, neglected topic.

Advanced countries, entrenched systems

Though there is little systematic data internationally on women in science, a few sociologists have tried to compile such statistics.
One who has is Beatriz Ruivo, who works for the National Board for Science and Technological Research in Portugal. In the mid-1980s,
Ruivo was puzzling over why some countries like her own, latecomers to the industrial and scientific scene, have a high percentage of
female scientists.

In Portugal, government statistics showed that, as of 1978, 36% of researchers were women. And the pipeline was full: During the
1980s, more than 50% of the Ph.D.s in math, physics, chemistry, and biology were awarded to women. When Ruivo tried to find data
from other countries, she was frustrated, so she culled what she could from reports by the United Nations Educational, Scientific, and
Cultural Organization (UNESCO). "I realized, looking at the UNESCO publication, that Portugal was not a unique situation," she says.
In countries now undergoing economic development, including Mexico, Argentina, and the countries of Eastern Europe, women made
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up from 20% to 50% of the scientific researchers, compared to
fewer than 10% in the United States and northern European
nations such as Germany.

Ruivo's speculation is that in countries that have had large
scientific establishments for centuries, science and technology
became firmly established as a male domain during an era when
women weren't in the labor market. Nations like Portugal, she
argues, only began developing science and technology during
the 20th century, when "society was more open to women's
participation in general." As a result, women were able to
establish themselves in these fields.

Despite this apparently hopeful picture, Ruivo says she is
"not so optimistic as | was in 1987.” Back then, she says, she
assumed women in newly industrialized countries would
continue to advance. But she no longer thinks so. Although
there are plenty of women in science, she says, she has observed
that the glass ceiling is firmly in place in Portugal: Women are
concentrated in the lower levels of the scientific establishment
and are not rising to the top ranks.

Science as a low-status occupation

Ruivo says that the glass ceiling she sees in Portuguese
science partly reflects the absence of a strong women's
movement agitating for equality and condemning sexist
attitudes. In addition, she suggests, in Portugal and some other
developing countries, the high numbers of women in science
may not reflect society's high regard for women, but,
conversely, the low esteem in which academic science is held,
compared with jobs in business or industry.

In countries that are still undergoing economic
development, basic science isn't as closely integrated into the
production of goods and services as it is in the advanced
economies of Europe, Japan, and the United States. In
developing countries, she says, "to work in scientific research
has a different meaning than in advanced countries. It is more
of a cultural activity." Not only does it have low status, in some
countries it is quite low-paying, making it a pursuit undesirable
to men and therefore left open to women.

Shobhana Narasimhan, a physicist at Brookhaven
National Laboratory, says she saw this situation when she was
growing up in Bombay. While women are well-represented in
Indian science, she says, there are few women in engineering,
which is a more prestigious and lucrative profession than basic
science. "As a student in India, I knew many men who
desperately wanted to do research in physics or mathematics or
some other pure science,” Narasimhan says. "However, there
was very strong social pressure from their families to pursue a
'real' career." A ‘'real' career meant designing factories or
bridges, not studying DNA. Girls, not subject to the same
pressures, were free to pursue academic science or math.

Several sociologists interviewed by Science noted that there
is a growing sociological literature, across cultures, showing that
the lower the status and pay of an occupation, the more likely
it is that women will be found there — and that seems to hold
for science. South Carolina's Rosser says several studies have
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shown that in the former Soviet Union, "a very high
percentage of the physicians were women... But that was not
considered a high prestige position. The pay wasn't good. It was
considered more like we view nursing. The scientific
occupations that were highly valued were held by men."

That touch ofclass

The relatively low status of science isn't the only factor
that may open the field to women. Another is class. In some
countries, such as India, the nations of southern Europe, and
Latin American countries, social class counterbalances gender.
Class loyalties provide a bond between men and women of the
well-educated upper classes, benefiting women who are born
into the elite. University of Arizona astronomy student Sally
Oey came away with this impression from a conference on
women in astronomy last year: "In certain countries, the
pecking order is rich men, poor men, rich women, poor
women; and in other countries it's rich men, rich women, poor
men, poor women. In the first case, gender is dominant in
determining one's standing, and in the second, class is
dominant.”

During a postdoctoral stint in Mexico, Canadian
astronomer Robin Kingsburgh observed how the class system
worked to the benefit of educated, privileged women. "In
Mexico the class system is very strong, and education is limited
to the upper classes," says Kingsburgh, who received her Ph.D.
in England in 1992. In Mexican academia, she says, women fare
better than in Britain. The chair of the astronomy department
at the University of Mexico is a woman, as are about one-third
of the faculty, Kingsburgh notes, compared with only six
women of 64 faculty members in physics and astronomy at
University College, London, where she was a graduate student.

That apparent equality, however, prevails only within the
academic scene, which Kingsburgh says feels like an island in a
society where women are hardly equal to men. The middle-
class male observatory technicians treat her with respect, she
says, because of her class status, not because of her gender. The
same technicians, riding down the mountain in a truck, "stop
and whistle at every woman on the street... Only the upper
classes are viewing women as equals."

Satisfying the requirements

Even if a society is fairly open to women, however, young
women will never succeed in science as a profession unless they
have taken lots of courses in science and math at school. Polish-
born physicist lwona Sakrejda, who recently took a position as
an assistant professor at Creighton University in Omaha,
Nebraska, thinks the high numbers of female researchers in
former communist countries are due partly to educational
policies requiring both boys and girls to study math and science
through secondary school. That policy, which was in force in
Poland when she was growing up, gives students the chance to
see whether they like science and can excel at it. "Both boys
and girls learned much more at school” in Poland, says
Sakrejda. "We had to have science. We had very little choice.”



Sakrejda's  biggest criticism  of
schools in the United States, where her
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science classes, combined with a policy Belgium
of teaching all science subjects every Poland
year, are the most important factors in
her country's excellent record in
awarding advanced degrees in science
and math to women. Since all students
are required to take math and science
every year, she says, girls can't "chicken L L L . 1
out" of science, and therefore don't 10 20 30 40

close doors on themselves before they
reach university.

She contrasts the Italian situation with whatshe sees inthe
United States, where chemistry and physics areserved up in
demanding, 1-year "crash courses," which are optional, and
consequently avoided by all but the most gifted students. In the
United States, "the feeling is either you have [talent in math
and science] or you don't," says Nappi. "If you have it, you can
take any amount of that subject. If you don't, you should take
none." In Italy and other southern European countries, she
says, "the feeling isn't that you have it or you don't; the
philosophy is that you can learn.” Under chose conditions, she
says, girls tend to do better.

Course requirements seem to work well in some places.
But the carrot may work as well as the stick. And one way
science can be made more palatable is by teaching it to girls
without boys present. Indian-born physicist Narasimhan, for
example, says she benefited from an all-girls secondary school
in her home town of Bombay. In that environment, she recalls,
no subject was considered "unfeminine" and "it never occurred
to me that being female had anything to do with whether |
would go into arts or sciences."

York's Megaw also thinks all-girls' schools hold benefits
for women across cultures. When he pondered results of his
international survey of 400 physics departments, he perceived
that women were better represented as both students and
faculty in predominantly Catholic countries. In those countries,
children are more likely to attend single-sex schools than they
are in other countries, and Megaw hypothesized that single-sex
schools are what make the difference.

As in other areas of this cross-cultural subject, there isn't
much data for testing hypotheses, but some support for
Megaw's notion does exist. A 1992 survey found that 58% of
the female members of the British Institute of Physics had
attended girls' schools through age 16 — dramatically higher
than the national average of 13%. Similarly, a survey by the
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U.S. National Coalition of Girls' Schools found that 25% of
girls' school graduates plan to pursue careers in math or science
—four times the national average.

Family-friendly societies

All-girls’ schools may help prepare women for scientific
careers, but even a well-prepared female scientist may find her
career foundering if she cannot combine professional duties
with responsibilities at home. Social attitudes and policies
toward child care, flexible work schedules, and the role of men
in families dramatically color women's experiences in science
our anecdotal survey found.

Astrophysicist Sara Beck, for example, contrasts the
United States, where she was educated and held her first faculty
job, to Israel, where she is a tenured professor at Tel Aviv
University. Israel comes out ahead. "The U.S.A. is must a
horrible place to try to raise a family and have a career," says
Beck. "When I was working in the U.S.A., it was a struggle to
find decent day care..and if | missed a half-day of work
[because] my kid had a temperature of 104, | was lectured on
how this let down the [department]. In Israel there is 3 months
paid maternity leave, day-care centers on every block, and if
you don't take off from work for your kid's birthday party the
department chairman will lecture you on how important these
things are to kids and how he never missed one while his kids
were little."

Beck’s contrast between Israel and the United States
resembles observations by other women on the contrast
between southern Europe and Latin America and countries
where the "Protestant ethic" prevails, including the United
States, Canada, the U.K., and Germany. "Women in France
have more help in terms of having their children taken care of,"
says Therese Encrenaz, director of space science at the Paris
Observatory, who has spent her career in France and travelled

IMPART 4. évf. 6. szam, 1994. junius



extensively in other countries. "It is much easier to get a
woman to take care of your children after school... so you can
have a regular day of work. In the United States, the school day
ends earlier, and day care is more expensive."

Beyond availability of day care, women speak of a general
view of the integration of work and family life that makes more
allowances for family in Latin and Mediterranean countries.
And that, they say, levels the playing field for the genders.
"Here in the United States, the way the universities are
structured, the kind of demands that are put on faculty are the
kind of demands that can be fulfilled by someone who has a
wife at home," says Italian-born computer scientist Maria Paola
Bonacina, now an assistant professor at the University of lowa.
The "more relaxed attitude,” in Italy and other Latin countries,
she maintains, makes it easier for women to maintain a serious
career and an intact family.

University of Cambridge astronomer Judith Perry found
corroboration for this idea in data gathered by the International
Astronomical Union (IAU). "If you look at the percentage of
the delegation to the IAU which is female, the thing that is
striking is that the international average is around 11%," she
says. "If you then separate the Latin countries —France, Spain,
Argentina, Mexico," they are, with few exceptions, "above the
international average." Trailing well behind that average are the

United States, Britain, Canada, and most northern European
and Asian countries.

The Protestant work ethic, argues Perry, makes life
revolve around work in countries such as Germany, Canada,
and the United States. "To what extent is the Protestant work
ethic predicated on the service of women behind the men who
are working?" she asks. "A lot of northern Europeans say the
Latins...don't do as much," she continues, "but is that true if we
look at the whole society and not just individuals? One of the
reasons women are more integrated may be that they are
leading a healthier life as a society."

In general, a healthier life for societies surely must include
changes that enable women to achieve economic equality with
men and support systems for balancing the competing demands
of work and family life. How those changes will be
accomplished remains very much an open question. The
answers, no doubt, will depend on class structure, work ethic,
and systems of education. For those interested in bettering the
position of women in science, all these areas provide a rich —
and almost untapped —vein that invites further digging.

Marcia Barinaga
Science 263 (11 March 1994) 1468

To be a woman intellectual is still fraught with contradictions.
[Mary Helen Baroness Warnock, The ObserverJune 3 (1990)]

Die Fakultat ist keine Badeanstalt.

[David Hilbert on the proposed appointment of the first woman professor]

Der Forschungsv~ 7/ Index

A kutatasi index
A német kutatds vezetd intézetei

A Max Planck Intézetek uraljak az éghajlatkutatast

Az éghajlatkutatas olyan tudoméanyterilet, amely felé az olyan témék miatt, mint az "lveghézhatés" és "6zonlyuk" az utébbi id6ben
fokozott figyelem iranyul. Azonban a szigoru értelemben vett éghajlatkutatas a tudomanyos publikaciok elemzésénél a meteorolégia
egyéb teruleteitdl, az atmoszférakutatastél és a foldtudomanyoktdl csak nehezen kilénithetd el. A rangsorok adatai Iényegében a Science

A publikéciés profil azt mutatja, hogy az éghajlatkutatdsban a Max Planck Intézetek jarnak az élen, azonban olyan nagy
kutatointézetek, mint a julichi KFA és a miinchen-neubergi GSF is nagyon aktivak. A leghatékonyabb azonban a Heidelbergi Egyetem,
mely éghajlatkutatasi témaban harom év alatt ugyan csak tizenkét kozleményt jelentetett meg, de a legtébb elismerést kapta, mely a
tudomény mércéje szerint a j6 mindségd munka ismerve. Nagy elismerésben részesult még néhany, Mainzi Max Planck Kutatéintézetbdl
szarmaz6 publikacié. A rekordot egy 48 idézetet kapott munka tartja, négy tovabbi k6zleményt mar tébb mint hasszor idéztek.
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Eghajlatkutatas

A befolyasosak

Idézetek szama Publikaciok szdma
Intézmény (1993 &prilisig) (1990-1992)
1 Mainzi Max Planck Kémiai Kutatdintézet 270 66
2  Kaltenburg-Lindaui Max Planck Aeronémiai Kutatointézet 131 65
3 Jllichi Kutatokdzpont 120 58
4 Hamburgi Max Planck Meteoroldgiai Intézet 101 45
5' Braunschweigi M(iszaki Egyetem 9 28
6  Bonni Egyetem 97 32
7 Mincheni Kdrnyezeti és Egészséguigyi Kutatdkdzpont (GSF) 96 67
8 Hamburgi Egyetem 86 57
9  Kaolni Egyetem 67 41
10  Bremerhaveni Alfréd Wegener Sark- és Tengerkutat6 Intézet 65 25
Az aktivak (1990-1992)
Intézmény Publikacidk szama
1 Mincheni Kérnyezeti és Egészséguigyi Kutatékdzpont (GSF) 67
2 Mainzi Max Planck Kémiai Kutatéintézet 66
3 Kaltenburg-Lindaui Max Planck Aerondmiai Kutatointézet 65
4 Jilichi Kutatékdzpont 58
5 Hamburgi Egyetem 57
6 Hamburgi Max Planck Meteoroldgiai Intézet 45
7 Kolni Egyetem 11
8 Frankfurti Egyetem 37
9 Duisburgi Egyetem 36
10 Karsruhei Egyetem 35

A hatékonyak (1990-1992)

Egy publikaciéra es6

Intézmény idézetek szdma Publikaciok szama

1 Heidelbergi Egyetem 45 12
2 Mainzi Max Planck Kémiai Kutatointézet 41 66
3 Garmisch-Partenkircheni Fraunhofer Atmoszféra-Kérnyezetkutatd Intézet 3,8 16
4  Braunschweigi Miszaki Egyetem 35 28
5  Mincheni M(szaki Egyetem 3,2 15
6 Bonni Egyetem 97 32
7  Gottingeni Egyetem 3,0 15
8  Bremerhaveni Alfred Wegener Sark- és Tengerkutaté Intézet 2,6 25
9 Bremeni Egyetem 2.4 9
10 Hamburgi Max Planck Meteoroldgiai Intézet 2,2 45

B(id dér Wissenschaft, 6(1993) 6-7

(Forrés: USP Wissenschaftsforschung, Bielfeld, a Science Citation Index alapjén.)

Készultaz Argumentum Konyv- és Folyoéiratkiad6 Kft. nyomdajaban Feiel6s klado; az M fAK f6igazgatéja
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