
The 1979 Articles Most Cited
from 1979 to 1981.
2. Physical Sciences

Number 32
.

In a recent essay, I presented the 1979

life sciences papers that were among the
most frequently cited in 1979- 1980.1
That study also included a list of papers
that would be among the most cited if we
had considered citations received in
1981. This essay presents the highly cited
1979 papers in the physical sciences. By
examining papers that become highly
cited soon after publication, one can
often identify “hot spots” in sci-
ence—areas of research that are cur-
rently of special interest to scientists.

Figure 1 lists the 105 physical sciences
papers of 1979 that were among the most
cited in 1979-1980. Their 1981 citations
are listed as well. As always, papers are
divided into broad subject areas, and
listed alphabetically by first author
below each subject heading. We use this
arrangement, rather than citation fre-
quency, to discourage invidious com-
parisons of individual papers. Articles
published late in the year are at a disad-
vantage in studies of this kind. There-
fore, we have listed in Figure 2 the 1979
papers that are among the most cited if
1981 citations are also counted.

Most of the 4,000,000 papers or books
cited in Science Citation Indexc) (SCI@ )

receive one or two citations in a two-
year period. The average for a five-year
period is about five. But the average
paper in Figure 1 received 41 cita-
tions—seven in 1979 and 34 in 1980. The
most-cited paper received 96 citations,
while the eight least-cited papers re-
ceived 29 citations each.

August 9, 1982

As always, I must caution that the
papers in this study do not necessarily
represent the “best” research. One
should not forget that many 1979 papers
not included here will also become
highly cited eventually. What makes the
present group of papers interesting is the
immediacy of their impact.

An interesting feature of this study is
the inclusion of research front data. In
previous essays, I have explained ISIP”s
clustering technique for identifying new
research fronts, z A research front is a
group of current papers that cite one or
more core papers in a co-citation clus-
ter. Our clustering technique is the basis
for “research front searching, ” available
through our online ISI/BIOMED 1“ ,
ISI/CompuMath ‘“, and ISI/GeoSci-

Tech ‘“ systems.
We recently made research front

searching available to users of our Index

to Scientific Reviews ‘M (ISR ‘“ ), as a
future essay will describe in detail. To do
so, we first had to cluster the entire SCI
data base. We found that most of the pa-
pers in Figure 1, about 83 percent of
them, are included in the core literature
for SCI/ISR research fronts. The names
of the research fronts which include two
or more papers from this study within
their cores are listed in Table 1.

Twenty-three papers in Figure 1 are
single author works. Twenty-seven
papers have two authors, 24 papers have
three, and six have four. Five papers
have five authors, one has six, one has
seven, and 12 have between ten and 31
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Figure 1: The 1979 physical sciences articles most cited in 1979-1950. Authors’ affdiations folfow each
citation, A = 1979 citalions. B = 1980 citations. C= combined 1979-&1 citations. D = 1981 citations.
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C,,., K & la. A“del T H SubmarLne thermal spr@ on the G,lapmgo, rift. Scwmce 203 10-3S3, 19-’+ Oregoa S,,,<
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Fisure 2: The 1979physical sciences articles whkh are among the lGilmost cited in 1979-1981,and which do
not appear in the original list mainly because of late publication dates, A = 1979citations. B = 1980cita-
tions, C = 1981 citations. D = total 1979-81citations.
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0 26 4- ‘3 Fab+r S M & Gallagher J S M*= and msss.[o.lQb, mtloi .1 @xks. 4..” R,! A rrrcm A$troPh ,$ 1- 13S-8- 19-9
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‘203-t4 S.t,n N Llgtd.bidcmed ekcfmn transfer reactlom. 1 Pho(whem 10 1%4( I 1’7-9 Bmokha,t. Natl Lab Dq! Chmn
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authors. Six papers have more than 50
authors—among them, one paper has 88
authors, while another has 83. Alf of the
papers with more than 50 authors are
from the field of experimental elemen-
tary particle physics.

One hundred and thirty-eight authors
have two papers in Figure 1, but only 11
have three. They are: J. Burger, S.
Efrima, A.J. Heeger, K. Lubelsmeyer,
D. Luke, H. Metiu, D.V. Nanopoulos,
D.A. Ross, S. Weinberg, F. Wilczek,
and A. Zee. One author, H. Georgi, has
four papers on the list.

The papers were published in the 24
journals listed in Table 2. The top three
journals published just less than half of
the papers. These journals are Physical

Review Letters, Physics Letters B, and
NucIear Physics B. Physical Review Let-
ters has topped the journal list each year

since we examined the highly cited phys-
ical sciences articles of 1976.~S

The authors in this study came from
the 86 institutions listed in Table 3.
Forty-eight of these institutions are in
the US. In our study of the 1978 physical
sciences papers, the US had 44 institu-
tions.s The Federal Republic of Ger-
many has ten institutions, the UK has
six, and France has five. Denmark, Italy,
and the Netherlands each have three in-
stitutions. Switzerland has two, although
one of these, CERN, is actually a consor-
tium of 12 European nations. Canada,
China, Israel, Japan, Norway, and the
USSR each have one institution in this
study. All of the papers in Figure 1 were
published in English.

Harvard University produced more
papers, 15, than any other institution.
The University of California produced
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T.bfe 1: 1981 lSM ‘n research frc,nl~ *h!ch c’~,.t~). I*, I <,r m~,re lq”~ m~,.t-.,t~d phvwal ~cie.ce~ paper, a. core documents
A =research front n.mher B= w.carch fr<ml name C ‘number Of Iq”q mowcitcd phyw.1 wence< paper, mciuded in
the core of each research frcmt

A

81-0181
81-025”

81030+

814312

U14313

HI<l.314
81-(1315

814316

810421
8144”()
81-0498

Hlww

81-0554
n I 4)646
81<1wf

nl<)”31
81 -(8.32
HI-22.W

B

Perturhatt$e quanlum chr<mmcfynanws, hadron ICI!, wuchme funco<ms, and quarks
Radio uhsm$atmn%. kmema!i.al analvw,, and !he \tructurc 01 (he galactic radw wmrcr

SS433

Effecis of A.derwm Iocafkdn<m III dmwdercd ,v,tcm, cm maRnekmsMimce, c,md.c-

tance, and Zceman %ph!!mg

Grand unified !heorte,, prokm decay. ntutrmo maws, ha. or dynanws. and
HWS bwon t. lhc SO( 101 model

Rclamms hetwem c<mmology and grand u“!fmd !h.ortm elcme.taq par ficlcs. phase
tran%i!i, ms, .md black hole prodw’tmn

Lautce gauge the<rj, quark c<mfmemcnt and strong and weak mwpling
Fla\or dynatmc. of quark. and )CPI<I. X,HIW parltcle mixmg. and the %trucl. re of

ne”tml currmt.

Quan!um chromodyn.m!cs ., a dy.amtm of loops, the loop ,pace w>l”tttm of 2-
dimenwrml u.anlum chronmdynamw,, and the Iarw ti hmN for fiwl!dcm field theories

Surface-enhanc;d Raman scattering
WaIer clea, age mto hydn>g.en and oxygen h} ,tsibk I)gb!

K<,$terhtz Thoule$s phase Irdnwn<ms. renormafi?att<m. and [he 2-dmc”\iwml lerrt>-
magnet!c planar model

Pr<,perlle. of amorph<m, hydr<>fwnated ,dmon. *Ith emphasl~ <m prepara!w. by

~pult~rw
Electron,. structure and magnetism of tron clum-rs
Compowtm” and flow of i<m~ !. luptler’$ magne!c>.phere and [{is pla.ma torus
!Ywrml c.rrcm!s, \tr. ct. re and rela!mn.hlp t<, mu<m .Iectr<m wa!!cnng and nuclear

dynamic rewmance

S<dxkm~ m doped polyacctylenc
St.dte, of elec!r<mies ccvated u!th polymer-h,mnd complexe,
Sun, r.le$, d.ahtv. chmal $ymmelry hreak!ng, and phaw lranwl! <m. m quantum

chrornodyrmnucs

13. Interestingly, CERN accounts for
just four papers this time. In our study of
1977 papers, CERN produced seven. ~
And in 1978, CERN produced 19!~

The papers in Figure 1 fall under eight
broad subject headings: the physics of
condensed matter, elementary particle
physics (theoretical), astrophysics, field
theory, elementary particle physics (ex-
perimental), organic and organometallic
chemistry, physical chemistry, and earth
science. Clearly, papers in chemistry are
not as well represented because there is
a longer “incubation period.” Eventual-
ly, many of these papers will go on to
have even greater impact. This will be
demonstrated in a separate study of
chemistry papers.

Twenty-eight papers in Figure 1 are
from condensed matter physics, a sub-
ject field that includes what used to be
cafled solid-state physics. The heavy
representation of condensed matter
physics in this study comes as no surprise
since, according to Theodore Geballe,
Center for Materials Research, Stanford

c

‘1

“

4

3

3

4
,
,

University, more than 25 percent of all
American physicists are condensed mat-
ter physicists. ~ The paper by T. Miya
and colleagues, the second most cited on
the list, received 87 citations in the two-
year period. It discusses the develop-
ment of a highly efficient optical fiber.
The third most-cited paper, by E. Abra-
hams and colleagues, received 80 cita-
tions. It is concerned with scaling the-
ories, which describe changes in matter
states at extremes of temperature and in
magnetic fields.

Incidentally, the paper by D. Stauffer
describes “percolation clusters. ” In the
introduction to this long review, Stauffer
used the Permuterm” Subject Index of
SCI and the Weekly Subject Index of
Current Contentsa (CC”) to describe
the recent growth in the literature on
percolation.

Theoretical papers in elementary par-
ticle physics account for 19 papers. This
group includes the most-cited paper on
the list, by Nobel laureate S. Weinberg,
which received 96 citations. The one by

640



Table 2: The 24 journals represented on the list of
105 physical sciences paps mosl cited in 1979- 19S0. The

numbers in parentheses are the impact factors for the
jommals. {Impact equals the average number of citations
received by articles published in that journal. 1Data were

taken from the 1979 Journal Citarton Reportsa of SCF.
Tim figures at the right indicate the number of papers
from each journal whkh appear on the list.

Phys. Rev Leti. {S.91 2b

Phys. Let!. B (3.9) 14
Nucl. Phys. B (3 9) 11
Astrophys, J. (4.1) 7
Science (5,91 ~

J. Chem. Phys. (2.8) 6
Phys. Rev B-Condensed Matter (2.81 5
I Amer. Chcm. SW. (5 1) 4
Nature (5.9 I 4
Phys. Rev. D-Part. F,elds (2. S1 4
Account. Chem. Res. (8 2) 3
Chem. Rev, (10.71 2
Angew Chem Int. Ed (5.01 1
Electron. Lctt. (0.9) 1
J. AppL Phys. ( 1.71 [
No.,. 1. Chim. (2.1 I I
Photochem. Photobml. (2,4) I
Phys Let[. A(I 2) I
Phys. Rep 16.91 1
Phys. Rev. C-NUC1. Phys, ( 1.4) I
Rep. Progr. Phys. (4.2) I
Solar Encrg. Mater. (1. 1 I I
Solid Siale Commu” I I .9) 1
Tetrahedron LeIt. (2.11 1

Total I05

T.bke 3: The institulio”al affiha[icms of authors o“

the list, and the number of papers prodwed by each in-
Milutio”.

Acad. Sci. USSR, Moscow, USSR
L.D. Landau Imt.

Theor Phys.
P.N. Lebedcv Phys. Inst.

Befl Labs., Murray Hill, NJ
Brookhaven Natl, Lab., Upton. NY
Cafiic.mm Inst, Technology,

Pasadena, CA
Carnegie Inst Washingtcm,

Pasadena, CA

CERN, Geneva, Switzerland
Chinese Acad, Sci,, Peking, China
Cologne L!niv., FRG

Columbia Uni> New York, NY
Cornell Umv., Ithaca, NY
CNRS, Pan.. Framx
Ecole Normale Sup.+ie.re,

Paris, France
Fermi Nat], Accelerator Lab,,

Batavia, IL

German Electron-Synchrotron

(DESYI, Hamburg, FRG
Harvard U mv., Cambridge, MA 1

IBM

Res. Lab., San Jose, CA
Thomas J. Watson Res. Ctr.,

Yorktown Heights, NY
Inst Advanced S1.dy, Princeton, NJ
Inst. Laue-Langcvin,

Grenobfe, Prance
Johns Hopkim U“iv,, Baltimore, MD
Juhch Nuclear Res, Ctr FRG
K1t I Peak Nao Obsem Tucson, AZ
Louis Pasteur lJniv.,

Strasbourg, Fnmce

4

3

1

5

2

II

2
4
i
1
‘4
4
2

1

1

5
15
5

2

3
2

I
1
I
I

I

Massachusetts Insl. Technof,
Cambridge, MA

Max Plauck Inst. Aeron
Kaflenburg-Linda”, FRG

Michigan State Univ.,
East Lansing, Ml

NASA
Ames Res. Ctr,,

Moffett Field, CA
Gcddard Space Fligh[ Cm,

Grcenbelt, MD
Headquarters,

Washinglo”, DC

Nac1. B“rea” S!aadmds
Bodder, CO
Washington, DC

Natl. Inst Nucl. Phys
Frasca(i, Imly

Ned [nst. Nucl Phys, & High Energy
Phys. i NLKHEF), Amsterdam,
the Netherlands

N’av?,l Rm Lab., Washington, DC

New 6fex1co state U.,,.,
Las Cruces, NM

Nicks Bohr Inst.,
Copenhe,ge”, Dcmmrk

Nippon Telcgrapb& Telephone
Pub[ic Corp Tokyo, lapin

Nordisk ]m.t, Them Atomic Phys

(Nordm), Copenhagc”, Denmark
Northwestern Umv., Evans[ en, IL
Oregon Stafe Uni\., Corwlhs, OR

Oxford Unw., UK
Paris Obscm,, Meudcm, France
Planet Sci, Inst., Pasadena, CA
Princeton L’mv., NJ
Rand Corporslm”, Santa Mon8ca, CA
Rhme-Weslphaha Tech. LJ”iv,,

FRG
RockefeOcr Univ., New York, NY
Rockwell Intematl. Sci Cm

Thcwsa.d Oaks, CA
Rwgcrs LJm>,, PIscataway, NJ

Rutherford Lab., Chittcm, UK

Scwnce Applications f“c.,
Bodder, CO

Scripps lnst. Oceanography,
La Joffa, CA

Siegen Uni, FRG

Sfanford[Jniv., CA2

SUNY, Stony Brcmk, NY
Swiss Fed, Imt. Tecb”ol. IETH),

Zurich, Switzerhmd

Unw. A.arhus, Denmark
Ll”iv, Arizcma, Tucson, AZ
Llm\, Bergen, Norway
[J”i* Berm, FRG
Univ. Cahfomia, CA

Berkeley
Los Angeles
Santa Barbara
Santa Cmz

Univ. Cambridge. UK
Univ. Catama, ftaly

Lfni+ Chicago, IL

Uni+. Colorado, Boulder. CO
Univ Florida, Gainesville, FL

Univ. Hamburg, FRG
U“iw Hawaii, HO”OI”IU HI

~niv Illinois. lJrbana, JL
Umv Karlsmhe, FRG
Univ. Liverpcal, LIK
LJ”iv. Lcmdo”
!Jniv Mmchester, Cheshire, UK

Jnw Maryland, College Pink, MD
.lniv. Massachusetts, Amherst, MA
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Univ Michigan, Ann Ar60r, Ml
Umv. Nijmegen, lhe Netherlands
Umv. Notre Dame, IN
Unw Pennsylvanm, Philadelphia, PA
Unw Rome, IuIly
Univ S Cafifomla, Tucson, AZ
L1niv. Dtrecht, the Netherlands

[I”it. Wisconsin, Madison, WI

IJS Geological Sum ey
Denver, CO 1
Flagstaff, AZ I

Menlo Park, CA I
Weumimn Ins! Rehovot, Israel
Woods Hole Oceamgraphic Inst MA
Wuppemal ffm, FRG

Xerox
Palo Alto Res C,,, CA 2

Webster Res Ctr NY I

Yale UnN New H**... CT
York IJniv On!ano, Canada

‘l”cludes Har\ard-Smithsonim CM for Astrophysics

‘Includes SLAC
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D. Toussaint and colleagues received 78
citations and is tied for the fourth most
cited with the astrophysics paper by R.L.
Kurucz. Both the Weinberg and the
Toussaint papers dkcuss the number of
baryons (protons and neutrons) in the
universe, with aview toward explaining
why there is more matter than antimat-
ter. Five other papers inthis group deal
with quantum chromodynamics (QCD).
The “strongforce” which holds the nu-
cleus of an atom together is described in
terms of QCD.

The field of astrophysics produced 18
papers. The one by Kurucz, which re-
ceived 78 citations in the two-year
period, discusses the atmosphere of cer-
tain types of stars. Five astrophysics
papers discuss observations made as a
result of the Voyager 1 mission to
Jupiter.

Fifteen papers in Figure 1 are con-
cerned with field theory. Field theory at-
tempts to explain the fundamental
forces of nature in terms of a single theo-

retical framework, or untiled field
theory. Five papers in this group are
concerned with gauge theories, which
provide a common form for describing
the four known forces of nature.

Experimental elementary particle
physics contributed 12 papers to the list.
Much research in this field requires the
use of gigantic particle accelerators,
which shoot particles into bubble cham-
bers where their behavior can be record-
ed and studied. These experiments re-
quire enormous collaborative effort.
The average number of authors for
papers in this group is a whopping 39. In
our study of the 1978 physical sciences
papers, experimental particle physics
papers averaged “only” 24 authors. s

Seven papers are on various topics in
organic and organometaflic chemistry,
and five are from physical chemistry.
The three physical chemistry papers by
S. Efrima and H. Metiu discuss a theory
which they’ve developed concerning the
scattering of light by molecules on the
surface of a solid.

Only one paper in Figure 1 is from the
earth sciences. We will do a separate
study of thk field in the future.

We have now published lists of the
most-cited articles in the life and
physical sciences for each year since
1970. This series will continue when data
are avaifable for the 1980 articles that
were among the most cited in 1980-1982.

*****

My thanks to Thomas Di Julia and
Dorothy Silver for their help in the
preparation of this essay. 01YU2ts<
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