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ThM is the latest in a series of essays in
which we examine papers that become
highly cited shortly after publication.
Presumably, papers which have an im-
mediate impact upon the research com-
munity, as indicated by rapid citation,
point to “where the action is” in science.
In this essay, we list those 1981 papers in
the physical sciences which were among
the most cited in 1981 and 1982. Recent-
ly, we published the comparable list for
the life sciences. I

Table 1 presents the 101 papers in thk
study. They are listed alphabetically by
first author, rather than by number of
citations. The purpose of this arrange-
ment is to inhibit invidious comparisons
among papers on the basis of citation
frequency. Of course, these papers are
not necessarily the “best” research.
Many seminal papers not listed here will
eventually be highly cited. However, the
evidence is clear from earlier studies that
most of the papers we do detect by thk
“early warning system” prove to be clas-
sics. And they persist as core papers in
the research fronts they help to identify
in the first place.

Most of the 4,000,000 papers and
books cited in Science Citation Index@
(SCP ) each year receive one or two cita-
tions over a two-year period. However,
the papers in Table 1 received an aver-
age of 41 citations: eight in 1981, and 33
in 1982. The most-cited paper received
92 citations, while the least cited re-
ceived 30.

As with the 1981 life sciences papers, 1
we have chosen not to group these pa-

pers under traditional disciplinary sub-
ject headings. Such headings are at
times arbitrary, and always subjective.
Instead, we used the same automatic
class~lcation scheme which helps us
identify thousands of research fronts
each year by processing SCI. Briefly, a
research front is a group of current pa-
pers which cite a smaller group of objec-
tively determined core papers identified
by a single-link, co-citation clustering
routine. I have described co-citation
clustering previously.z

Last year, we introduced research
fronts as a new way of searching our in-
dex to Scient~ic Reviews m (Z.SR‘“).s
Eighty-three of the papers in Table 1
have already been incorporated into the
core literature of ISR research fronts.
Table 2 lists the names and numbers of
those research fronts which are
represented by at least two papers in this
study. The numbers of the relevant
research fronts in Table 2 follow the
author addresses in Table 1.

Four of the papers identfiled as core
papers in ZSR research fronts are also
core papers for research fronts in 1S1/
GeoSciTech ‘M, our onliie data base
covering the earth sciences. Of these,
three appear in research front #81-0986,
“Observation of plasma waves near Sat-
urn.” The other paper appears in re-
search front #81-0803, “Electrostatic
shocks and auroral particle acceler-
ation. ”

An additional four papers in Table 1
cite into one or more of the cores of var-
ious research fronts, including one pa-
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Tafda 1: The 1981 physical sciences articles most cited in 1981-1982. The authors’ addresses follow each citation. Code
numbers indicate the ISR ‘n research front specialties for which these are core papers. Code numbers with a . indicate the
ISllGeoSciTech m research front specialties for which these are con papers. Code numbers with one asterisk indicate
!SI/Compu Math * research front specialties for which these are citing papers. Code numbers with two astcrkks indicate
LSI/Geo.SciTech research front specialties for which these are citing papers. A = number of citations received, 1981.
B= number of citations received, 1982. C= lotal number of citations received. 1981-1982.
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7 30 37 Abruna H D, Denisevich P, Umana M, Meyer T J & Murray R W. Rectffyfms Jnterf.ces usfng two.
faycr fffms of electmchemknlly polytnerkzed vfmyfpyrftflne and vhylbfpyrfdhe complexes of mtherd.
~m ●nd koa on electrodes. 1 Amer Chem. Soc 103:1-5, 198t. Univ. North Carolina. Kcnan Labs.
Chem., Chapel Hill, NC. 83-0169

5 34 39 Alexander S, Bentasconi J, Schneider W R & Orbach R, EKclfatJoa dynamics fmrandom one.dfmen.
skmrd systems. Rev. Mod. Phy$ 53:175-98, 1981. Hebrew Unit., Racah InsL Phys., Jerusalem, Israel;
Brown Boveri Res. Ctr., Baden, Switzerland; Univ Catifomia, Dcpt. Phys.. Los Angeles, CA.

8 32 40 A“drieux A, Jerome D & Bechgaard K, Sptn-demd w.ve ~ronnd state h the one.dkmerIsJomd con.
‘+7ductor lTMTSF12PF6t rnJcroscopk ●vJdence from Se and 15S NMR experfmemts. I, Phys. Lett.

42: LE7-W, 1981. Uni\. Psris-Sud, Lab. Phys, Sofids, Orsay, France: Uni\. Copenhagen. H.C. Orsted
lnst.. Copenhagen, Denmark. 83-0558

II 66 77 Barber M, Bordoli R S, S.dgwick R D & Tyler A N. Fast atom bombardmerit 01 mtkk (F. A.B.)t mnew
loo aoume lor mass spectmmemy. 1. Chem. Sot. Chem Commun 7:325-7, 1981. Univ. Manchester
Inst. Sci. Tecbnol., Dcpt. Chem., Manchester, UK. 83-0764

0 32 32 Barber M, Bordoli R S, Sedgwick R D & Tyler A N. Fast atom bombardment al soJkk man km
source fmman spectrmnetry. Nature 293:270-5, 1981, Univ. Manchester Inst. Sci Technol., Dept.

Cbcm., Manchester, UK. 83-0768
17 21 2-9 Bebck C, Haggerfy J, Izen J M, Longuemai-c C, Loomis W A, Pipkin F M, RohlJ J, Tanenbaum W,

Wilson R, SadoJf A J, Bridges D L, Chadwick K, Ganci P, Kagan H. Kass R, Lobkowicz F,
Melissinos A, Olsen S L, Poling R, Rcnenfeld C, Rucinski G, Tbomdikc E H, Warren G, Bcchis D,
Mueller J J, Potter D, Sannes F, Skubic P, Stone R, Brody A, Chen A, GoJdberg M, Honvitz N,
Kandaswamy J, Kooy H, Lariccia P, Moneti G C, Alam M S, Csorna S E, Panvim R S, Po.cher J S,
Andrews D, Berkelman K, Cabenda R, Cassel D G, DeW ire J W, Ehrtich R, Ferguson T, Gen!ile T,
GiJcbriese M G D. Gittkman B, Ha-till D L, Hemp D, Herzlinger M, Kreinick D L, MLstry N B,
Nordberg E, Percbonok R, Plunketl R, Shinsky K A, Siemann R H, Sil,erman A, Stein PC, Stone S,
Tdman R, Tbonemann H G & Weber D. Evfdence for new-flavor productkm at the Y 14S). Phys
Rev. .LelI. 46:84-7, 1981. Harvard Univ.. Cambridge, MA: Ithaca Coil., Comet] Univ., Ithaca: Lc
Moyne Coil. and Syracuse Univ., Syracuse; Univ. Rochester. Rochester, NY: Rutgers Univ., New
Brunswick, NJ: Vanderbilt Uni>,, Nashville, TN. 83-0563

6 51 57 Bech8aard K, Camciro K, Olsen M, Rasmussen F B & Jacobsen C S. Zero-pressure orgmtk mperccm.
ductcm dI. (te~metiylte~~kmtikakdum)-percMomte [ITMTSF)2CI04]. Phys. Rev Leff

6852-5, 1981. Univ. Copenhagen, H C. Omled Inst., Copenhagen: Tech. Univ. Denmark, Phys,
Lab. 111, Lyngby, Denmark. 83-0558

2 49 5 I Becbgaard K, Cameiro K, Rasmussen F B, OIXn M, Rindorf G, Jacobsen C S, Pedcrsen H J &
Scott J C. Superconductlvky Jman organk solid. Symftesk, structure, and conductJvtty of bh

(temme~yltetiwle~fulvahnmtit perchforale, ITMTSF12CJ041. Amer. C’hem. S... 103:244&2,
1981. Univ, Copcnbagcn, H C. Orsted Inst., Copenhagen; Tech. Univ. Denmark, Chmn. Lab. B &
Phys. Lab. JIL Lyngby, Denmark; Cornell Univ., Lab. Atom, Solid State Pbys., I!hoca, NY. 83.05.%

12 40 52 Bhanot G & Rcbbi C. SU12) atrfng tenskm. gbtebdJ mass arid fmerqnark potemfaf by Mom. Carfo
coittpufatlons. Nucl. Phyf. B IW469-82, 1981. Brcek haven Nat]. Lab,, Upton, NY; CERN, Geneva.
Switzerland. 83-0330

II 20 31 Blote H W J, Nightingale M P & Derrida B. Letter to dftor. (CrftJCElexponents of two.dfntersd.mml
PotfI and bond percoklk.n models.) f. Phys. A—Mafh. Gen. 14: L45-9, 1981. Dclft Univ. Tccbnol.,
Lab. Phys. Deff!, the Netherlands: Sacky Nucl. Res. Ctr. ICENS ), Sew. Thcor. Phys., Gif-sur-Yvette,
France. 83-0376

6 27 33 Bohm M C & Gleiter R. A CNDO/lNDO mofecufar orbltnf lorrtdkm for tke ekmenfa H to Br.
OMory. Theor. Chim. Acfa 59:127-51, 1981. Univ. Heidelberg, Jnst. Org. Chem Heidelberg, FRG.
831117

12 45 57 Bohr A & Mottekon B R. Om the rofe of tbe A reaomance fn tbe efkcffve spfmdepatdent momenm of

mtcfei. Phy$ Lerr. B 103: IO-2, 1981 NieJs Bohr Jnst.; NOR DJTA, Copenhagen, Demnark. 83-0504
13 31 44 Borgarello E, Kiwi J, Pelizzetti E, Vista M & Gratzel M, Pbotocftemlcal cfeavage of water by

p!mtocatalysfs. Nature 289: t58-60, 1981. Swiss Fed. Ins!. Technol., Inst. Chem Phys., Lausanne,
Switzcrk.d; Oniv. Torino, Inst. Anal. Chcm., Torino; SIBIT, Cm. Rcs., Spinctta Marengo, Ilaly.
83-075-4

t6 23 39 Broadfoot A L, Sandel B R, Shemansky D E. Holberg J B, Smith G R. Strobcl D F, McConnell J C,
Kumar S, Hunten D M, Atreya S K, Donahue T M. Moos H W, Bertaux J 1, Bkmont J E, Pompbrey
R B & Linick S. Extreme nlfnvlofel observmfons from Voyager I encounter with Safum. Science
212:206- I 1, 1981. Univ. S. California, Earth Space Sci. Inst., Los Angcfes, CA; Naval Res. Lab.,
Wasbi@ on, DC; York Univ.. Ontmio, Canada: Univ. Arizona, Tucson, AZ, Univ. Michigan, Am
Arbor, MJ: Johns Hopkins Oniv.. Baltimore, MD: CNRS, Serv. Aeronom.. Verrieres k Buisson.
France, Cafif. Inst. Tecbnol., Jet Propulsion Lab., Pasadena. CA. 83-1234; ● R1.0986

10 23 33 Caldcira A O & Leggett A 1. Imffu@nce of dbsfpatfon on quantum tutme!fne Im macro+copfc systems.
Phyt. Rev. Lett. 46:2t 1-4.1981. Uni\. Sussex, Sch. Moth. Phys. Sci.. Sussex. UK.

17 18 35 Chadwick K, Ganci P, Kagan H, Kass R, Lobkowicz F, Mclissinos A C, Olsen S 1, Pofin8 R,

Rosenfeld C, Rucinski G, Thomdike E H, Mueller J J, Pelter D, Sannes F. Skubic P, Stone R, Brody
A, Chen A. Goldberg M. Horwitz N, Kandaswamy J. Kwy H. Lariccia P. Moneti G C, Alam M S.
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Csoma S E, Panvini R S, Poucher J S, Andrews D. Berkefman K. Cabenda R, Cassel D G, DeW ire
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Het-zlinger M, Kreinick D L, Mistry N B, Nordberg E, Perchonok R, Plunkett R, Shmsky K A.
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ffual states. Phys. Rev. bff. 46:88-91.1981. Univ. Rochester, Rochester: SyTacuse Univ.; Lc Moyne
COU., Symcusc; Comeff Univ.: Jthaca COIL. Ithaca, NY; Rutgers Univ., New Brunswick, NJ; Vander-
bdt Univ.. Nashvifk, TN; Harvard Univ., Cambridge, MA. 83-0563

9 23 32 Chanowitz M. Have we seen o-r Jknt gfuebsff? Phy$. Rev. ,kt. 46:981-4, 1981. Univ. Caliiomia.

Lawrence Berkeley hb., Berkeley. CA. 8S-1521
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surate-fucommensumte transkfom JB two dbnensfons. Phyr. Rev. Letr, 46:549-5.2, 1981, Bell Labs.,
Murray HifL NJ; Harvard Univ., Dept. Phys., Cambridge, MA. 83-0726

0 72 72 Dimopoufos S & Georgi H. Sofffy broken snparaymmefry WI-3SU6). iVuc/. Phys. B 193: IW-62, 1981.
Stanford Univ.. Inst. Theor, Phys., Stanford: Univ. California, Jnst. Theor. Phys., Santa Barbara,
CA; Univ. Michigan. Ann Arbor, MI: Harward Univ., Lyman Lab. Phys., Cambridge, MA. W5

O 34 34 Dimopoulos S & Raby S, Supercolor. A’uc/. Phys. B 192:353-64, 1981. Stanford Univ., Inst. Theor.
Phys, & SLAC. Stanford; Univ. Cafiiomia. Inst. Tfmor. Phys., Santa Barbara, CA: Univ. Michigan,
Dept. Phys., Ann Arbor, ML 83-0885

3 50 53 Dine M, Fiscfder W & Srednicki M. A sfmpk SOIUUOII10 fke strong CP probkm wkb a harmless
nxfon. Phys. Lett. B 104:199-202, 1981. Inst. AiJv. Study; Princeton Univ.. J. Henry Labs., Princeton,
NJ; Univ. Pennsylvania, Dept. Phys., Philadelphia, PA. 83-C!d98

o 31 31 Dine M. F~cfder W & Srednicki M. Supersymmemfc tecbnfcolor. Nut/. Pkys. B 189:575-93, 1981. Imt.
Ad., Study; Princeton Univ., J. Hemy Labs., Princeton, NJ: Univ. Pennsylvania, Dept. Phys.,
Philadelphia, PA. 83-0885

13 27 40 Dolgov A D & Zeldovich Ya B. Cosmology ●nd elementary pmdcles. Rev. Mod. Phys. J53:1-41, !981.
Acad. Sci. USSR, Inst. Thor. Exp. Phys, & Inst, AppL Math., Moscow, USSR.

11 20 3 I Donoghue J F, Johnson K & Li B A. LCIWmass gluebafb b the meson spectrum. Phy$. LetI. B

99:416-20, 1981. Univ. Massachusetts, Dept. Phys. Astmn.. Amherst; Mass. inst. Technol., Ctr.
Theor. Phys., Cambridge, MA; StanJord Univ., SLAC, Stanford. CA: Chinese Acad. Sci., Inst. High
Energy Phys., Peking, People’s Rep. China. 83-1521

7 34 41 Dowries D, Genzel R. Becklin E E & Wynn-Williams C G. Onfffow of mmfer kmthe KL Nebufm tbe
role of 1Rc2. Aswophys J 244:869-83, 1981. Jnst. Radio Astron. Miffimetr.. Grenoble. France;
Harvard-Smithsonian Ctr. Astrophys., Cambridge, MA; Univ. Hawaii, Inst. Astron. & Infrared
Telescope Facility, Honolulu, HJ. 83-0875

3 38 41 Dresselhaus M S & Dresselhaus G. lntercsfaffon compoantk of gmpfdte. Advan. Phys. 30:139-326.
1981. Mass. Inst. Technol., Dept. Elec. Eng. Comput. Sci.. Ctr. Mat, Sci. Eng. & Francis BWer Na[l.
Magnet Lab.. Cambridge, MA, ““81-1408; ““81-0799: ““81-0553: ‘“81-2469: ‘-81-3141

9 24 33 Dmmmond T J. Morkoc H & Cho A Y. Dependence of ekcmo. mc.bfflty om spmid sepamff.n of
ekcmons d donom h AIXGS,.XASIG8AS beterost?uctures. J. APPf phys. 52:1 ~6, 1981. Univ.

Illinois, Dept. Elec. Eng. & Coord. Sci. Lab., Urbana, IL. 83-1860
6 25 31 Dutta N K & Nelson R J. Temperature dependence of threshold of lPGaAsP/lnP doubJe-

hetermfmcmre ksem and Anger mcombfnaffmv Appl. Phy.. Lett 38:407-9.1981. Bell Labs.. Murray
Hifl, NJ. 83-0184

2 29 31 Dziewonski A M & Anderson D L. Pmffmfmmy reference Emtb model. PfIyJ. Earth flanef. lntetiors

25:297-356.1981. Harvard Univ., DerIt. GeoL Sci., Cambridge. MA: Calif, Inst. TechnoL, Seismol.
Lab., Pasadena, CA. 83-1921

3 27 30 Engels J. Karsch F, Satz H & Mcmtvay I. Hfgh temperature SU(2) gkon matter em the M&e. Phy&
LeIf. If 101:89-94, 1981. Univ. Bielefeld. Dept. Them. Phys,, Bielefeld: Univ. Hamburg, Inst. Theor.
Phys., Hamburg, FRG. 83-IX333

7 36 43 Fork R L, Greene B I & Shank C V. Genernffmt 01 optfcsd pofsea dwter tkrm 0.1 p$ec by cofffdks
puke mode Jockfng. Appl. Phyr. Letf. 38:671-2.1981. Bell Labs., Holmdel. NJ.

10 26 34 Frishman Y, Schwimmer A, Banks T & Yankielowicz S. Tlte axksl anomafy and tbe bound-stile spec-
frum h conffufug Iheorkt. iVuc( Phys. B 177:157-71, 1981. Weizmann Inst. Sci., Dept. Phys.,
Rehovot; Tel Aviv Univ., Dept. Phys. AsIron., Tel Aviv, Israel. 83-0335

I 29 30 Gabay M & Toulouse G. Coexistence of spfn-glass and ferromagnefk orderfngs. Phys. Rev. Le(f.

47:201-4, 1981. Unit, Paris-Sud. Lab. Pbys. Sofids, Orsay: Ecok Nonnak Super., Lab. Pbys., Paris.
France. 83-0863

9 31 40 Genml R, Reid M J, Moran J M & Dowries D. Proper modoma and dkifmwea of H20 maser $ourcec. L
Ike outflow JmOrJOn-KL. Astmphy$. /. 244:884-902, 1981. Hnrvard-Smithsonian Ctr. Astrophys..
Cambridm. MA: Inst. Radio AsIron, Miflimetr., Grenoble, France; Max Plmtck Inst. Radim.stron..
Bonn. F~G. 83-0S75

O 36 36 Gibbs H M. Hopf F A, Kaplan D L & Shoemaker R L. Observation of cfum kmopdcd bfsfabffffy.
Phy$. Rev. Left. 46:474-7, 1981. Univ. Arimna. Opt. Sci, Ctr., Tucson, AZ. 83-2213

14 18 32 Gomey D J, Cfarke A, Croky D, Fennel] J, Luhmann J & Mizem P. Tke dbfrkhnffon of fon km SN2
conks below 8000 km. 1. Geophys. Res. 86:83-9, 198(. Aerospace Corp.. Space Sci. fab., Los
Angeles. CA. 83-1086; ● 81 -OSQ3

6 32 38 Greenberg O W & Sucher J. A qnaatum stmcmredymmtdc modef of qumks, Ieptons. weak vecmr
bosoms and Hfggs meson% Phys. bit. B 99:339-43, 1981. Univ. Maryland, Ctr. Thee.r. Phys., College
Park, MD. 83-0035

16 46 62 Gross D J, Pkarski R D & Yaffe L G. QCD and fnsfantom mt Jfnke temperamre. RPY. Mod. Phys.

53:43-80, 1981. Princeton Univ., Dept. Phys., Princeton, NJ: Yale Univ., J.W, Gibbs Labs., New
Hnven. CT. 83-0030
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7 24 31 Gnmer G, Zawadowski A & Chaikin P M. Nonfkear conductivity and ❑okse due to charge.demity.
wave depfnfdns b NbSeY Phy$, Rev. .Leu. 46:511-5, 1981, Univ. California. Dept. Phy$,, Los
Angeies, CA. 83-0775

12 80 9’2 Guth A H, Imffaffonmy universe: a pmsfble mludon 10 the botkoii and Sfamess problems.
PA.Ys Rev. D—Part. Fie/ds 23:347-56, 1981. Stanford Univ., SLAC, Stanford, CA. 83-0U29

6 2E 34 G.th A H & Weinberg E J Cmmologkal comeqaences of ● ffnt-.rder phase fnmkfan In the SU5
grand !udffed model. PIIYJ Rev. D—Porf Fields 23:876-85, 1981. Mass. Inst. Technol., Ctr. Tleor
Phys., Cambridge, MA; Stanford Univ., SLAC, Stanford, CA, Columbia Univ., Dept. Phys., New
York, NY, 83-0329

5 25 30 Haffiday I G & Schwimmer A. The phase structure of SU(M/ZIM fatffce %ange fbeorks.
Ph y.. Letf B 101:327-31, 1981. hnpcrial COO. Sci. Technol., Blacken Lab.. London. UK. 83-OOW

I 29 30

10 42 52

15 32 47

20 17 37

32724

10 26 36

7 31 38

4 30 34

53136

17 55 72

6 29 35

17 35 52

7 80 87

9 37 46

23.s3s

4 27 31

19 14 33

15 22 37

5 26 31

7 26 33

Harnber H & Parki G. NumerJcA e~tfmates of bmfronfc masses k! ● pure SU(3) gauge theory. Phys,
Rev. Leu 47:t792-5, 1981. Bmokhaven Nod Lab., Dept. Phys,, Upmn, NY; Natf Inst. Nucl. Pbys.,
Frascfdi, and Inst. Phys., Facull, Eng., Rome, Italy. 834X332
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ohservaftom of fhe SafnrnkmI system from Voyager 1. Science 2i2192-2W t981. Gcddard SprIcc
Flight Ctr., Green beJt, MD; Rice Univ., Houston, TX; Univ. Hawaii, Honolulu, HI; Paris Obscr%..
Meudon, France: Cornell Univ., Ifhaca, NY; Calif. Inst. TechnoJ., let Propulsion Lab Pasadena,
CA; Univ. Maryland. College Pork. MD. 83-1234
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pfexes. 1. Amer. Chem. Soc 103:63.75, 1981. Univ. Regensburg, Inst. Chem., Regensburg: Univ,
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Phvs Ltw B 98: 19%204, 1981. Central Res. fnst. Phys., Budapest, Hungary. 83-0030

Langackcr P. Grand unified theories mid proton decay. Ph.v.v Rep —R.~; $-cl Ph.w LCW 72 18S-~5.
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GA and Los Akmos Nad Lab.. Los Alamos, NM; LJnit. Minnesota, Dept. Phys,, Minneapolis, MN.

Luscher M, M.nster G & Weis7. P. How thkk SK chromo-ekctrk flux tubes? N.cl Phys 8180 (- 12,
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per found in a search of ISI/Compu - pan.” In any case, they alone can help
Math@, our online data base covering you identify the literature for the unique
the mathematical and computer sci- research fronts they identify. Just use
ences. That leaves just 14 papers in this SCK in the straightiorward manner you
study which are neither core nor citing always did.
papers in any ISI@ research front. Most Twelve papers are single author
of these will undoubtedly become core works. Thirty papers list two authors, 20
papers unless they are a “flash in the have three, 16 have four, and eight have
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Tabfa 2t The 1982 and 1983 ISR TMresearch fronts which contain at least two of the 198 I most-cited physical

sciences papers as core documents. A = research front number. B= research front name. C = number of

1981 most-cited physical sciences papers included in the core of each research front. D= total number of

core documents in each research front.

A B CD

82-0319 Roughening transitions and crossover phenomena in lattice gauge theories 23
83-0329 Phase transitions in the early universe and the inflationary universe scenario 339
83-0030 Dynamic aspects of lattice gauge theories 6 35

834N335 Composite and electroweak gauge models 3 37

83-0558 Organic superconductors; properties of tetramethyl-tetraselenafulvalene-2X and 6 21

other superconductors

83-0%3 Upsilon physics and B-meson decay 26

83-0768 Fast atom bombardment and secondary ion mass spectrometty of involatile 4 16
biomolecules

83-0863 Phase diagram andphase transitions for Ising spin glasses 2 24
83-0875 Ma~outflow from the Orion molecular-cloud andother star fomationre@ons 2 17
83-0883 Weak neutral bosonsin gauge models andgrand unified theories 3 10
83-0885 Supersymmetric grsndunified theor’ies 6 16
83-0898 Theoretical and experimental aspects of axions 2 15
83-1234 Voyager 1 and Voyager 20bservationsof Satumand T1tanand analysis. of rings 69

of Saturn, magrretosphere and atmosphere
83-1521 Decay patterns andother aspects ofpseudoscalar gIuebaUs 26

five authors. Onehas six authors, three
have seven authors, and two have eight.
One paper each lists 12, 13, and 14
authors, while three papers have 16
authors. Onepaper each lists27 and66
authors. The paper with the most
authors has 67. Thk is not unusual for
physics. In our study of the most-cited
physical sciences papers of 1980,4 one
paper had 86 authors.

Most such papers involve experiments
with huge particle accelerators. Whale it
is true that an enormous collaborative
effort is involved in these experiments, it
is hard to believe that so many in-
dividuals merit full authorship, In the
past, I have called for reforms in thk
areas Most contributors should receive
credit in an acknowledgment. Current
practices only pollute the bibliographic
archives.

Ninety-two authors have more than
one paper listed in Table 1. C. S. Jacob-
sen, G. Senjanovi6, and E. Witten each
have three papers. K. Bechgaard has
five papers in Table 1.

The papers in this study were pub-
lished in 30 journals, listed in Table 3.
Just six journals published more than 60
percent of the papers. They are: Phy.ri-
cal Review Letters (19 papers), Physics
Letters B (12), Nuc/earPhysics B (9), As-

trophysical Journal (8), Journal of the
Amen”can Chemicai Society (7), and Sci-
ence (7). These journals consistently
publish a high proportion of papers in
these studies. In fact, Physical Review
Letters has topped our list each year
since we began thk series by examining
the most-cited physical science papers
of 1976!6 This also reflects the need for
rapid communication in a field where
preprints are common.

The authors in this study are affiliated
with 118 institutions in 18 countries. Ta-
ble 4 lists these institutions in descending
order by the number of times they ap-
pear in Table 1. Sixty-three are located
in the US, about the same as in our study
of the 1980 papers. This represents a sig-
ntilcant increase over the US totals for
19787 and 19798 which were 44 and 48,
respectively. However, the actual num-
ber of papers in these studies produced
by US institutions has been declining in
recent years. For example, authors from
US institutions produced 88 papers in
our study of 1979 articles. For 1980 this
dropped to 73 and for 1981 it is 67
papers. By the way, it is an important
commentary on the international role of
American and other scientific journals
to see that three papers from the USSR
are inchrded in this study.
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Table 3: The Xl journals represented on the list of
the 101 1981 physical sciences papers most cited
in 1981-1982. The numbers in parentheses are the
impact factors for the journals. ( 1981 impact fac-
tor equals the number of citations received by
1979-1980 articles in a journal divided by the
number of articles published by the journal dur-
ing the same period. I Data were taken from the
1981 JCI? ‘n. The figures a~ the right indicate the
number of papers from each journal which ap-
pears on the list.

Number
“f

Journal

Phys. Ref. Lett. (6.06)
Phys. Lett. B (3.82)
Nucl. Phys. B (4.25)
Astrophys. J. (4.04)
J. Amer. Chem, Sot. (4.26)
Science (6.24)
Phys. Rev. D—Part. Fields (2.94)
Rev. Mod, Phys. ( 16.23)
Nature (7. 19)
Phys. Rev. B—Condensed Matter (2.94)
AppL Phys. Lett. (3.15)
J. Chem. Sot, Chem. Commun. (2.17)
J. Phys. A—Math. Gen. (1 .86)
Phys. Rep. —Rev. Sect, Phys. Lett.

(6.68)
Phys. Re~, C—NUCI. Phys. (2.23)
Acts Crystallogr. B—Struct. Sci. ( .96)
Advan, Phys. (8.71)
APP1. Opt. (1.57)
Biochim. Biophys. Acts (2.64)
Helv. Chim. Acts (1.84)
J. Appl, Phys, (1.67)
J. Chem. Phys. (3.03)
J. Geophys. Res. (2.76)
J. Phys. Lett. (2.04)
Mon. Weather Rev. (1.42)
Phys, Earth Planet. Interiors ( 1,06)
Pure Appl. Chem. (1 .88)
Rep, Progr. Phys. (4.82)
Theor. Chlm. Acts (2.08)
Z, Phys. C—Par. f%ld,(2.13)

Pa~Lrs

19
12
9
8
7
7
4
4
3
3
2
2
2
2

2
I
1
1
1
1
1
I
I
1
1
1
1
I
1
I

Of the remaining institutions in Table
4, eight each arelocated in the Federal
Republic of Germany (FRG) and Italy.
Six each are located in France and the
UK. Five of the institutions are located
in the Netherlands, while Denmark, Is-
rael, Sweden, and Switzerland each
have three. It should be noted, however,
that the CERN facility, although located
in Switzerland, is actually operated by a
consortium of 12 European nations.
Canada and Hungary each have two in-
stitutions in this study, and Belgium, Ja-
pan, Norway, the People’s Republic of

China, Poland, and the USSR each have
one. Incidentally, the People’s Republic
of China was also represented by one in-
stitution in our look at the most-cited
physics papers of 1979.s Perhaps the ap-
pearance of an institution from there in
the present study is a harbinger of things
to come.

Haward University was listed 12 times
on Table 1, more than any other institu-
tion. Stanford University was represent-
ed 11 times. The University of California
was represented nine times, while CERN
was represented only three. In our 1978
study, CERN was represented 19 times.

Table 5 lists the national affiliations of
authors in this study. As I mentioned
earlier, 67 of the 101 papers in thk study
had authors from the US. Seventeen of
these were coauthored with scientists
from Canada, Denmark, France, FRG,
Israel, Italy, the Netherlands, People’s
Republic of China, Poland, Sweden,
Switzerland, and the UK. Without ex-
ception, the papers were written in
English.

The list of research fronts in Table 2
provides a good indication of some of
the hot subjects of current interest to
physical scientists. In fact, four research
fronts are represented by six core papers
listed here.

Six papers are core to research front
#83-0030, “Dynamic aspects of lattice
gauge theories.” Interactions between
subatomic particles are described in
terms of gauge theories. Five of the high-
ly cited papers in this research front ap-
ply so-called “Monte Carlo methods, ” a
statistical technique, to the study of
“strong force” interactions, The strong
force, one of the four fundamental
forces of nature, is what holds the nucle-
us of an atom together.

The list includes six papers in research
front #83-0558, “Organic superconduc-
tors.” Superconductors are substances
which, when cooled to extremely low
temperatures, lose virtually all resis-
tance to the flow of electricity. All six of
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., .-–. ...– .,”Tabk 41 The institutional affiliations of the authors on tbc
Iist, Institutions are fisted in descendin~ order of the
number of times they appear in Table 1.-

Harvard Univ., Cambridge, MA1
Stanford Univ.. CA2
Univ. California, CA

Santa Barbara
Berkeky3
Los Angeles
Irvine
San Diego

California inst. Technol., Pasadena. CA
Mas.sachusetts Inst. Technol., Cambridge, MA
Come[[Lfniv,. [thaca, NY
Univ. Copenhagen, Denmark

H.C. Orsted Inst.
Nick Bohr Inst.

NASA
Goddard Suace Flight Ctr

Oreen~elt, Mb
Ames Res. Ctr., Moffett Fkld, CA
NASA Headquarters, Washington, DC

Tech. Univ. Denmark. Lyngby, Denmark
Univ. Arizona, Tucson, AZ
Univ. Maryland, College Park, MD
Acad. Sci. USSR

A.F. Ioffe Phys. Tech. Inst., Leningrad
Inst. Appl. Math., Moscow
inst. Theor. Exp. Phys,, Moscow
L.D. Landau Inst. Theor. Phys., Moscow

Brookhaven Nat). Lab., Upton. NY
Princeton Univ., NJ
Univ. Chicago, IL
Univ. Hawaii. Honolulu, H1
Univ. Pennsylvania, Philadelphia, PA
Bell Latmratories, NJ

Murray Hill
Holmdel

CERN, Geneva, Switzerland
Max Planck Soc., FRG

Inst. Extraterrestrial Phys..
Garching by Munich

Inst. Phys. Astrophys., Munich
Inst. Rad]oastron., Bonn

Swiss Fed. Inst. Technol,, Switzerland
Lausanne
Zurich

Univ. Colorado, CO
Boulder
Joint Jnst. Lab. Astrophys.. Boulder4

Univ. Manchester Inst. Sci. Tech., UK
Univ. Michigan, Ann Arbor, MI
Univ. Wisconsin, Madison, WI
Weizmarm fret. Sci.. Rehovc.t, Jwacl
Eotvos Lorand Univ., Budapest, H.ngary
Franklin Inst., Bartol Rcs. Fdn., Newark, DE
Jnst. Advan Study, Princeton, NJ
Jnst. Radio Astron. Millimerr., Grenoble, France
Ithaca CoIl. NY
LeMoyme ColL, Syracuse. NY
Paris Observatory, Meudon, France
Rutgers Univ., New Brunswick, NJ
Sacky Nucl. Res, Ctr. ICENS), Gif-s.ur-Yvette,

France
State Univ. Utrecht, the Netherlands
SLJNY, Stony Brook, NY
Syracuse Univ., NY
Tel Aviv Univ.. Israel
Univ. Hamburg, FRG
Univ.Heidelberg, FRG

Univ. Illinois, Urbana, IL
Univ. London, UK

Jmperial Coil. Sci. Technol.
Uni$. ColL London

Univ. Paris-Sud (XI), Orsay, France
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Ffagstaff, AZ
Menlo Park, CA

Vanderbilt Univ., Nashviffe, TN
Aerospace Corp., Los Angeles. CA
Brown Boveri Res. Ctr,, Baden, Switzerland
Cafif. State Univ., Northridge, CA
Chinese Acad. Sci., Peking.

People’s Republic of China
CNR, Inst. Cosm. Phys. Data, Mifano, Judy
CNRS, Serv. Aeronom., Verricres leBuisson.

France
CoJumbin Lfniv., New York. NY
CUNY, New York. NY
Delft Univ. Technof., the Netherlands
Ecok Normale Superhre. Paris, France
Eur. Space Agency. Noordwijk, the Netherknds
Fermi Natl. Accekrator Lab., Batatia. IL
German Electron-Accelerator (DESY),

Hamburg, FRG
Hebrew Univ., JerusaJem, Jsrael
Hungarian Acad. Sci., Central Res, Inst. Phys..

Budapest, Hungary
Huygens Lab., Leiden, the Netherlands
IBM, Thomas J. Watscm Res. Ctr.,

Yorktown Heights. NY
Jndi-ana LJniv., Bloomington. JN
Intl. Ctr. Theor. Phys., Trieste. ltafy
Inst. &Observ. Astron., Palermo, Italy
Johns Hopkins Univ., Baltimore. MD
Julich Nucl. Res. Ctr., FRG
Kratos Lid., Manchester. UK
Leiden State Univ., the Netberknds
Lockheed Missiles& Space Co., Palo Alto, CA
Lund Univ., Sweden
Med. Fdn. Buffalo Inc., NY
Natl. Jnst. Nucl. Phys., Frawati, Italy
Natl. Radio AsIron. Observ., Charlottesville, VA
New Mexico State Univ,. Las Cruxes, NM
New York State Dept. Hlth., Roswell Park Mere.

Jnst., Buffalo, NY
New York Univ., New York, NY
NORDITA, Copenhagen. Denmark
Northwcstem Univ., Evanston, IL
Ohio State Univ.. Columbus, OH
Polish Acad. Sci., Copcmicus A$tron. Ctr.,

Warsaw. PoJand

Polytech. Inst. New York. Brooklyn. NY
Radiophys. Inc., Boulder, CO
Rand Corp., Santa Monica. CA
Rice Univ., Houston, TX
Science and Engineering Council, Royaf Observ.

Edinburgh. UK
SJJJ2T, Spinetta Marengo, Jtaly
Solar Energy Res. Inst., Golden, CO
SRI Jntl., Menlo Park, CA
Tech. Univ., Braunschweig, FRG
Tohoku Univ., Sendai, Japan
Tulane Univ., New Orleans, LA
Univ. Bickfeld, FRG
Univ. Brit. Columbia, Vancouver, Canada
Univ. Cambridge, UK
Univ. Florida.Gainesville, FL
Univ. Georgia, Athens, GA
Univ. Goteborg. Sweden
Univ. Leuven, Belgium
Univ. Massachusetts, Amherst, MA
Univ. Minnesota. Minneapolis, MN
Univ. North Carofiia, Chapel Hifl, NC
Umv. Oslo, Norway
Umv. PaJermo, Italy
Univ. Regensburg, FRG
Univ. Rome, Jtaly
Univ. S. California, Los Angeles, CA
Univ. Stockholm. Sweden
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Univ. sussex, UK 1
Univ. Torino, Itmly 1
UniV. Washington, Seattle, WA I
USAF, Hansom AFB, MA 1
USN, Naval Res. Lab., WashingIon, DC 1
Virginia Polytech. [nst. State Univ., 1

Blacksburg, VA
Yak Univ., New Haven, CT I
York Univ., Ontario. Canada I

1. Includes Harvard-Smithsonian Ctr. for Astrophysics
2. Includes Stanford Linear Accelerator Ctr. (SLAC)
3. Includes Lm Alamos Nat]. Lab,, NM
4. Operated jointly with (he Natl. Bureau of Standards,

Washington, DC

Tsblc 5: National affiliations of the authors of the 1981
physical sciences papers most cited in 1981.1982, in order
of the total number of papers on which each nation’s au.
thors appeared (column A) B= number of papers coau-
thored with scientists from other countries. C = national-
ity of coauthors,

Coamry A B

us 67 17

France 98

FRG 84

UK B2

Switzerland ’75

Denmark b3
Israel 53

Italy 54

the Netherlands 5 3
USSR 30
Canada 21
HunBary 21
Sweden 22
Belgium II
Japan 10
Norway II
People’s II
Republic of
China
Poland II

c

Canada, Denmark, France,
FRG, Israel, Italv, the
Netherlands, People’s Repubfic
ot China, Poland, Sweden,
Switzerland & UK
Canada. Denmark, FRG. Italy.
the Netherlands & US
France, Italy, the Netherlands

& us
Ismel, Poland & US
Hungary, Israel, Italy, Sweden
& us
France & US
Belgium, Poland, Switzerland,
UK & US
France, FRG, the Netherhmds,
Switzerland & US
France, FRG, Italy & US

Fmnce & US
Switzerland
Norway, Switzerland & US
Israel

Sweden
us

Israel, UK&US

the papers describe organic compounds
which can be transformed into super-
conductors. K. Bechgaard, University
of Copenhagen, Denmark, appears on
five of the papers in thk group: twice as a
first author, and three times as a second-
ary author.

Six papers in Table 1 are core docu-
ments for research front #83-0885, “Su-
persymmetric grand unfiled theones.”
“Supersymmetry” is the label given to
one of several theoretical approaches

for attaining the long sought after
“unified field theory,” which would ex-
plain the four fundamental forces of na-
ture in terms of a single theoretical
framework. This research front includes
the second most-cited paper, a single
author work by E. Witten, Princeton
University, New Jersey. Witten’s paper
was cited 87 times during the two-year
period. A check of the 1983 SCI shows
that it continues to be heavily cited.

Research front #83- 1234, “Voyager 1
and Voyager 2 observations of Saturn
and Titan and analysis of rings of Saturn,
magnetosphere and atmosphere,” con-
tains six papers in thk study as core doc-
uments. Papers reporting observations
of the Voyager space probes have ap-
peared in these studies before. This re-
search front contains the third most-
cited paper in thk study, that by B.A.
Smith, University of Arizona, Tucson,
and colleagues. The paper reports on a
number of observations of the planet
Saturn, its rings, and moons. It was cited
80 times during 1981-1982.

The most-cited paper in this study, a
single author work by A .H. Guth, Stan-
ford Linear Accelerator Center, Califor-
nia, received 92 citations during the two-
year period, It is one of the core papers
in research frent #83-0029, “Phase tran-
sitions in the early universe and the infla-
tionary universe scenario. ” Guth’s paper
advances a proposition regarding the
temperature of the universe early in its
hktory, and discusses its implications for
the so-called “big bang” theory of cre-
ation. It has already been cited 43 times
in the first six months of 1983.

Tied for the second most-cited paper
in this study is a lengthy review by P.
Langacker, University of Pennsylvania
and Stanford Linear Accelerator Cen-
ter, of various unified field theories. It
was published in Physics Reports-Re-
view Section of Physics Letters, which is
published by the North-Holland Publish-
ing Co. The paper received 87 citations
in 1981-1982.
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The fourth most-cited paper in Table
1 describes a new method developed by
M. Barber and colleagues, University of
Manchester Institute of Science and
Technology, England. The method im-
proves the results of mass spectronomy
performed on nongaseous substances. It
received 77 citations during the two-year
period.

This concludes our study of the most-
cited physical sciences papers of 1981.
This series will continue next year when
we identify the most-cited papers of
1982. Remember that we treated chem-

istry separately in a study of the 1980
papers.g We will continue to do so for
1981, although several chemistry papers
were cited frequently enough to meet
the threshold for this study.

*****

My thanks to John Dale and Tom
Di Juliafor their help in the prepamtion
of this essay. @l@l 1s1
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