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I The Most-Cited 1984 Physical-Sciences Articks—
High-Energy Physics Dominates

Number 47

Every year we examine the Science Cita-
tion [ndtx” (SCP ) for papers in the life and
physicrd sciences that became highly cited
immediately after publication. We then cate-
gorize these papers into the physical and life
sciences, based on the XI’s subject desig-
nations for the journals in which the articles
have been published. If an article’s classi-
fication is ambiguous, we consult the Source
Index of the SCI for the authors’ departmen-
tal affiliations. If the classification still re-
mains in doubt, we examine the article
closely and, if necessary, seek the advice of
experts. In this study, we discuss the 1984
physical-sciences articles that were most
cited in 1984 and 1985. Future essays will
examine the highly cited 1984 life-sciences
and 1983 chemistry articles.

Our most recent report on fast-track phys-
ical-sciences papers appeared in 1985.1 As
we remind readers every year, these essays
do not necessarily identifi all the important
papers published in a given year. Many sig-
nificant papers accumulate citations more
gradually, achieving Citation Classic”
status over time. However, the immediacy
of the papers in this study shows that they
are putative classics.

The 108 papers listed in the Bibliography
at the end of thk essay received an average
of 49 citations in the two-year study peri-
od-8 in 1984 and 41 in 1985. Even the
least-cited papers in the Bibliography re-
ceived 33 citations, the threshold for inclu-
sion in this study. Since each of these papers
has been highly cited, the list has been ar-
ranged alphabetically by first author.

19S4 and 1985 Research Fronts

Another indication of the impact of these
papers is that most are already core to nu-
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merous new research fronts that have beerr
identified through combined SC1/Social Sci-
ences Citation Index@ (SSCF ) data. A
research front is formed when pairs of ear-
lier, core documents are cited together fre-
quently by current papers. Thus, the citing
authors categorize existing work into sub-
ject-related clusters of research. Table 1 lists
the titles of the 21 fronts that include at least
two of the papers from the Bibliography as
core documents.

Superconductivity y

The 1985 front entitled “Properties of
heavy fermion superconductors and Kondo
lattice systems” (#85-0530) has the largest
number of papers from the Bibliography in
its core—10. The front consists of a total of
37 core papas and 382 citing documents that
concern the supercooling of the elementary
subatomic particles classified as fermions.
Materials cooled to near absolute zero lose
virtually all resistance to the flow of elec-
tricity—in short, they become ‘‘supercon-
ductors.”2 (p. 1116) The papers also con-
cern anomalous increases in electrical resis-
tance (as temperature decreases) that are ex-
perienced by Kondo lattice systems, which
are composed of certain magnetic alloys
contained within nonmagnetic material. 2
(p. 525)

One of the core documents in research
front #85-0530 was authored by Philip W.
Anderson, AT&T Bell Laboratories, Mur-
ray Hill, and Princeton University, both in
New Jersey. Entitled “Heavy-electron su-
perconductors, spin fluctuations, and triplet

-g,” it discusses the interactions of vm-
10USmetals that become superconducting
between 1.0 and 0.1 degrees Kelvin. To-
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gether with John H. Van Week, Harvard
University, Cambridge, Massachusetts, and
Sir Nevill F. Mott, University of Cam-
bridge, UK, Anderson won the 1977 Nobel
Prize in physics for work on computer mem-
ory and electronics. Anderson also coau-
thored a paper on “Models of hierarchical-
ly constrained dynamics for glassy relax-
ation” with R .G. Palmer, Duke Universi-
ty, Durham, North Carolina; D.L. Stein,
Princeton; and E. Abraharns, Rutgers Uni-
versity, Piscataway, New Jersey. The au-
thors suggest models for the dynamics of in-
teracting glassy materials. Another paper
that is core to front #85-0530 is the second
most-cited article in this study, by G. R.
Stewart, Z. Fisk, J.O. Willis, and J.L.
Smith, Los Alamos National Laboratory,
New Mexico. It describes new discoveries
about the superconducting properties of spe-
cific metals and received a total of 120 ci-
tations in 1984 and 1985.

Symmetry and Supergravity
Eight papers from the Bibliography are

core to “Models of supergravity and super-
symmetric particle production in colliders”
(#85-0698), which has a total of 25 core pa-
pers cited by 354 articles published in 1985.
According to Steven Weinberg, University
of Texas, Austin, supergravity is one of
several hypotheses, known collectively as
quantum theories of gravity, that try to com-
bine Einstein’s theory of general relativity,
which describes gravity in terms of the geo-
metric curving of fourdimensional space,
with quantum mechanics. s Weinberg
shared the 1979 Nobel Prize in physics with
Sheldon L. Glashow, Harvard, and Abdtrs
Salam, Imperial CoUege, University of LOn-
don, UK, and the International Centre for
Theoretical Physics, Trieste, Italy, for the
development of the electroweak theq. This
theory unites the description of electromag-
netism with the description of the weak
atomic force, responsible for the transmuta-
tion of subatomic particles.A Supergravit y
is a specific version of quantum gravity that
seeks to incorporate gravity into supersym-
metry theQry, which is a way of classifying
particles into families by the rate at which
each particle spins. In supergravity, the
force of gravity is transmitted by particles

called gravitons and their speculated
superpartners, caUed gravitini. 3

A review article that is core to research
front #85-0698 was written by H.P. NiUes
of the multinational European Organization
for Nuclear Research (CERN), Geneva, and
the University of Geneva, Switzerland. En-
titled ‘‘Supersymmetry, su~rgravity and
particle physics, ” the paper explores the
conditions under which supersymmetry is
broken. A paper by John EUis, CERN, and
H. Kowalski, the German Electron-Accel-
erator (DESY), Hamburg, Federal Repub-
lic of Germany (FRG), is also core to this
front. Entitled’ ‘Gluino signatures at the p~
collider, ” it describes the production of
pairs of gluino particles at CERN’S Pro-
ton-Antiproton Supercollider. In addition,
Ellis and Kowalski wrote a paper on ‘‘Su-
persymmetric particles at the CERN pp col-
lider”; it was cited a total of 52 times, all
in 1985, and is also core to research front
#85-0698.

Ellis, with six papers in the Bibliography,
appears more often than any other author in
this study, and, in fact, more than any other
author in our studies for the past three
years. 1,5,6 This unusually large number of
closely related, highly cited articles led me
to wonder about the possible effects of self-
citation on the number of articles Ellis has
in this study. Of the total of 273 citations
EUis’s six papers received from 139 unique
articles in 1984 and 1985, 40-or approxi-
mately 15 percent-were self-citations. This
is only slightly more than the typical rate
of 13 percent and, at first glance, would
seem to have little bearing on the number
of Ellis’s papers included in the Bibliogra-
phy. But the self-citations were not evenly
distributed. For instance, there were only
seven self-citations to the paper on ‘‘Glu-
ino signatures at the p~ collider, ” coau-
thored with Kowalski; the paper received a
total of 63 references-a self-citation rate of
about 11 percent. But an article on” Super-
symmetric relics from the big bang” and
another entitled’ ‘Is supersymmetry found?”
had self-cited rates of 20 percent or more.

The research front on ‘‘Chiral and soliton
models for nucleons and other elementmy
particles and anomalies” (#85-0243) has 6
of its 52 core papers in the Bibliography.
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Table 1: The 1984 and 1985 SCF /SSCP restirch fronts that irdude at Icast two of the 1984 nmst-circd physicaf-
sciencca papma aa cnre dncuments. A = rcacarch-front number. B= rw?arch-fmnt name. C= number of 19S4 most-
citcd physic~-sciences papers included in the core of each research front. D= total number of core papers and
1984 or 1985 citing papers for the year designated by the prefix in column A.

A

84-0022
84-1199

84-3850

85-C(389
8543102

85-0212

85-0243
85-0301
85-0505
85-0507
85-0530
85-0691
854698
85 CJ716
85-0742
85-0769
85-1165
85-2079
85-2347

85-2982
85-4447

B

Weak boaon production, electroweafr interactions, and Higgs maases
Production of jera and large transverse energy events at p~ colliders, their

interpretation, and vector bosmrs
Magnetic properties of amorphous N+FeliB and other rare-earth transition-metal

borides and hydrides
Optical bistability and nonfincar opticaf properties of semiconductor qUatINm wells

Elmtron Iocafization and quantum transport phenomena in disordered electronic
systems

Energy bands in quantum well hetemstructures and heterojunctimrs in
semiconductors

Chiral arrd solitorr models for nucleons and other elementmy particles and anomalies
Dynamical effezts and criticaf behavior in various random field models
Properties of percolation networks of different dimensions and fractal models
Icosahcdral order and symmetry properties of quasicrystais and crysrats
Properties of heavy fermion supcrcnnductors and Kondo lattice systems
Kafu~-Kfein cosmology and models of higher-dimensional srqrergravity
Models of supergravity and supersymmetric particle production in colliders
Dk.sipative quantum tumeling and emission of particles in heavy ion collisions
Monte Carlo method fnr the study of surfacemiticaf phenomena of the Ising model
Quark clusters and EMC effects in deep-inelastic Iepton scattering
Pmduc!ion of Higgs bnaons and mndels of weak CP-violation
Theoretical and experimental studies of Ising and other spin-gfaaacs
Compactification, supersymmetry, and anomalies in the supcrstring model for the

theory of supergravity
Diffusion-limited aggregates, fractal structures, and disorderly growth models
Magnetic properties of rare-earth-based permanent magnet compounds

c

2
2

3

2
2

3

6
4
3
2

10
3
8
3
4
2
5
3
2

2
4

D

23/468
2/30

10/60

41 /328
54[653

361485

52[735
33/301
371337
22/164
371382
261367
25/354
52/514
27/295
23/274
281466
42/430
10/183

26/299
I2I107

Solitons are isolated, single waves (as op-
posed to a crest or a trough in a wave-
front),z (p. 1053) and “chiral” refers to the
direction of a particle’s spin; in chiral sym-
metry, the number of particles spinning in
one direction is balanced by the number of
particles spinning in the opposite direction.z
(p. 1139)

One of the core articles for this front is
by Luis Alvarez-Gaum4, Harvard, and Ed-
ward Witten, Princeton. It discusses the the-
oretical implications of the breakdown of
chid symmetry on various theories of grav-
ity. The article is the third most-cited paper
in this study, receiving 23 citations in 1984
and 86 in 1985. Incidentally, Witten coau-
thored four papers in the Bibliography, see-
ond only to Ellis.

Cosmology and String Theory
Cosmology is a field that encompasses su-

pergravity, supersymmetry, Kaluza-Klein
theories, and grand unified theories (GUTS)
in an attempt to describe the formation and
evolution of the universe. In our study of

the 1983 physical-sciences papers, we listed
six fronts that specifically mentioned these
elements of cosmology in their titles. 1 In
this study, only three research-front titles in
Table 1 include these terms. One of these
is the front on models of supergravity
and supersymrnetric particle production
(#85-0698), mentioned earlier; the other two
are ‘‘Kaluza-Klein cosmology and models
of higher-dimensional supergravity”
(#85-0691) and “Compactification, super-
symmetry, and anomalies in the superstring
model for the theory of supergravity”
(#85-2347).

Three of the 26 core papers in #85-069 1
are included in the Bibliography. Among
them is an article by Philip Candelas, Uni-
versity of Texas, Austin, and Weinberg that
retines arKIextends the work of German the-
oretical mathematician ‘1’lumdorF.E. Kaluza
(1885-1954) and Swedish physicist Oscar
Klein (1895-1977). Their theories, first pub-
lished about 60 years ago, were an attempt
to add electromagnetism to Einstein’s geo-
metrical description of gravity by propos-
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Tabte 2: The numkr of authors per paper for the 1984
physicd-sciences articles rrmst cited in the SCP,
1984-1985,

Number of Number of
Authors Number Authors Number
per Paper of Papera per Paper of Papers

139 1 12 I
137 1 10 2
I 35 1 7 3
74 1 6 2
59 1 5 10
35 I 4 16
28 1 3 18
23 1 2 25
16 1 1 21
15 1

ing an extra, unseen fifth dimension (in ad-
dition to the familiar four of length, width,
depth, and time).7 (p. 150-1) Indeed, such
attempts continue to this day, as evidenced
by a paper in the Bibliography by Deshdeep
Sahdev, University of Pemsylvania, Phil-
adelphia, that solves a class of Einstein’s
equations in terms of Kahsza-Hein theory.

Modem adaptations of the theories of
Kaluza and Klein propose an additional six
or seven dimensions that are “rolled up”
into exceedingly small (10-zo the size of an
atomic nucleus), looped ‘‘strings.”7 (p.
159-61) These extradimensiortal strings
manifest themselves as the variety of parti-
cles currently populating the subatomic uni-
verse. g They form the basis of superstring
theory, which unites the electroweak theo-
ry with quantum chromodynamics, the de-
scription of the strong force that holds
atomic nuclei together. Superstnng theory
also holds the most promise for including
gravity, the weakest of the traditionrd four
forces and the most troublesome to GUT re-
searchers, in a model that accounts for each
force as one facet of a single, fundamental
phenomenon.

Indeed, according to Weinberg, “the pe-
riod covered in this survey saw the begin-
ning of a new core area—that is, string the-

. .
ory-[m which there was] a tremendous
wave of papers” in 1985 and 1986.3 Wein-
berg singled out as seminal a paper by Wit-
ten (’‘Some properties of 0(32) super-
strings”), one coauthored by Daniel Fried-
an, Zongan Qiu, and Stephen Shenker, Ursi-
versity of Chicago, Illinois, and smother by
Michael B. Green, Queen Mary College,
University of London, and the California In-

stitute of Technology (Caltech), Pasadena,
and John H. Schwarz, also of Caltech. Ac-
cording to Weinberg, superstring theory is
“now the center of attention of theoretical
physicists who work in high-energy
theory . . . . It’s become a discipline to itselfi
it’s just exploded in the last couple of
years. ‘‘3 In an article based on a talk he
gave at the American Physical Society Di-
vision of Particles and Fields, Weinberg at-
tributes the upsurge in the popularity of
superstring tiumry partly to physicists’ fms-
tration with other theoretical approaches.9
String theories, he concludes, were just’ ‘too
promising and too beautiful” to ignore.

The UA1 Collaboration

The 1984 physical-sciences article that
was most cited in 1984 and 1985 is entitled
“Experimental observation of events with
large missing transverse energy accom-
panied by a jet or a photon (s) in p~ colli-
sions at {s = 540 GeV. ” It was coauthored
by G. Amison and 134 others in CERN’S
UA1 Collaboration, which includes Carlo
Rubbia, CERN and Harvard, who shared
the 1984 Nobel in physics with Simon van
der Meer, also of CERN. 10 It reports the
UA1 group’s observation of five particle
collisions that each released a large amount
of energy that is unaccounted for by current
theories. The authors suggest that one possi-
ble cause could be new, as-yet—unnamd par-
ticles. If so, the UA 1 discovery promises to
have significant impact on current cosmo-
logical theories. Cited 29 times in 1984 and
107 times in 1985, the paper was core to the
research front on supergravity and super-
symmetric particle production (#85-0698),
mentioned earlier.

Table 2 provides a breakdown of the num-
ber of authors per article in the Bibliogra-
phy. The UA 1‘s most-cited article, men-
tioned above, is one of three papers with
more than 130 authors; the other two are
also by the UA 1 Collaboration. Two papers
had between 50 and 75 authors, and eight
others had between 10 and 35 authors. There
is little justification for listing scores of
authors, since it is doubtful that all contrib-
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uted enough thought and work to warrant
authorship. And when large numbers of au-
thors are listed, it is impossible to discern
which are the leading members of the team.
For instance, we had to call one of the au-
thors of the paper by A. Chen and colleagues
to learn that B. Gittelman, Cornell Univer-
sity, Ithaca, New York; R. Kass, Ohio State
University, Columbus; and E.H. Thomdike
and R. Poling, University of Rochester,
New York, played leading roles in the re-
search. Clearly, the scientific community
must come to grips with the ethical issue of
authorship, an issue I discussed in a recent
essay. I~ This applies in clinical research as
well as to physics.

In addhion to the papers by Nobelists
Rubbia, Anderson, and Weinberg, papers
by Salam and by Kenneth G. Wilson, Cor-
nell University, the 1982 wimer in phys-
ics, 12also appear in the 1984 Bibliography.
Wilson’s article was published with G.S.
Pawley and D.J. Waflace, University of
Edinburgh, Scotland, and R.H. Swendsen,
IBM Zurich Research Laboratory,
Riischlikon, Switzerland. It concerns the
type of renormafization-group calculations
on critical behavior for which Wilson was
awarded the Nobel. Salam coauthored his
article with S. Randjbar-Daemi, Intemation-
af Centre for Theoretical Physics, Trieste,
Italy, and the Institute for Theoretical Phys-
ics, Bern University, Switzerland, and J.
Strathdee, also of the International Centre
for Theoretical Physics. It presents equations
supporting the Kaluza-Klein theory of cos-
mology. Incidentally, the Intemationaf Cen-
tre for Theoretical Physics, headed by
Salam, serves as a training center for phys-
icists from around the world; it is also the
headquarters for the Third World Academy
of Sciences, where I gave a talk at a sym-
posium in 1985.13

CERN’S UA 1 Collaboration not only has
the most-cited article in this year’s study,
but it also produced the most-cited paper in
the study of the 1983 most-cited physi-
cal-sciences papers. 1 In addition, CERN
was listed as an author’s affiliation more
often than any other institution appearing in
the study of the 1983 papers. As shown by
Table 3, which lists the 117 institutional af-
filiations given by the authors in the Bibli-

ography of 1984 papers, CERN is again rep-
resented the greatest number of times— 15.

An interesting development this year is
that more papers were produced by corpo-
rations than in previous studies. For in-
stance, AT&T Bell Laboratories, Murray
Hill and Holmdel, New Jersey, had 10
papers, whale IBM’s research facilities in
Yorktown Heights, New York, and
Ruschlikon, Switzerland, totaled 6. The
General Motors Research Laboratories,
Warren, Michigan, appeared for the first
time in these annuaf studies, with two
papers. Also new to the 1984 list, afthough
not a corporation, is the Darmstadt Institute
of Technology, FRG, with three papers.

Table 4 lists the national affiliations of the
institutions in Table 3. Japan, absent from
the 1983 study,l resurfaced in thk study’s
Bibliography with three papers. The Peo-
ple’s Republic of China and the USSR were
also absent from the 1983 study but appear
in this one. China, which had one paper in
our 1981 study,6 is represented by one
paper in this study as well. The USSR had
two papers in the 1982 studys and made the
list with three in this one.

Soviet Articles
One of the Soviet articles, by E.B. Yagub-

skii and colleagues, Institute of Chemical
Physics, Academy of Sciences of the USSR,
Moscow, was originally published in Rus-
sian; a translation appeared in JEW (Jour-
nal of E-rpen”mentaiand Theoretical Physics)
letters, published by the American Institute
of Physics. The originaf article and its
translation received 17 citations in 1984 and
72 in 1985, making it the fifth most-cited
paper in the present study. It discusses the
synthesis of a new organic metaf that can
be cooled to the superconducting state under
normrd atmospheric pressures. The other
two Soviet articles-an investigation of
theories of massless, two-dimensional, in-
teracting fields by A. A. Belavin and col-
leagues, L. D. Landau Institute for
Theoretical Physics, Academy of Sciences
of the USSR, Moscow, and a discussion of
the evolution of the universe by A.D. Linde,
P.N. Lebedev Physicaf Institute, Academy
of Sciences of the USSR, Moscow—were
published in English, as were all the other
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Table 3 Institutional affiliations Jisted in papers in the Bibliography in descendirrg order by number of appearances.

CERN, Geneva, Switzerland
AT&T Bell Labs, , NJ

Holmdel
Murray Hill

Univ. California, CA
Berkeley
Irvine
Los Angeles
Santa Barbara
Santa Cmz

Caltecb, Pasadem, CA
Princeton Univ., NJ
Harvard Univ., Cambridge, MA
MM

RuschJikon, Switzerland
Yorktuwn Heights, NY

Cornell Univ., Ithaca, NY
Los Alamos NatJ. Lab., NM
CNRS, France

Grenoble
Vitry
Montpelier

Max Planck Sm. Adv. Sci., FRG
Jnst. Hydmdynam. Res., Gnttingen
hat. Phys. Astrophys., Munich
Jrrst. Solid-State Res., Stuttgart

NASA
Gnddard Space Flight Ctr.,

Grearbelt, MD
Hdqtr., Washington, DC

Univ. London, UK
Acad. Sci. USSR, Moscow, USSR
Darmstadt Inst. Technol., FRG
Fermi NatL Accel. Lab., Batavia, IL
MJT, Cambridge, MA
Ohio State Univ., Columbus, OH
Paris Univ., France
Stanford Univ., CA
Univ. Ch@go, IL
Univ. Pennsylvania, Philadelphia, PA
Amsterdam UNV., The Netherlands
Bruokhaven Natl. Lab., Upton, NY
DESY, Hamburg, FRG
Exxon Res. Eng. Co., Anmmdale, NJ
Frankfurt Univ., FRG
General Motors Res. Labs., Warren, Ml
Inst. Adv. Stud., J%rrceton, NJ
Kitt Peak Nat]. Observ,, Tucson, AZ
Leiden Obaerv., The Netherlands
Madrid Autonom, Univ., Spain
Michigan State Univ,, East Lansing, Ml
Natl. Bur. Stand.

Bcndder, CO
Gaithersburg, MD

Natl. J-ah. Frascati, Italy
Rome Univ., Italy

Rome
Tor Vergata

Rutgers Univ., NJ
New Brunswick
Pircataway

Rutherford Appleton Lab,, ChiJton, UK
SUNY, Stony Bmnk, NY
Swiss Fed. Inst. Technol.,

Zurich, Switzerland

15
10

2
8

10
5
1
1
2
1

7
7
6
6

1
5

5
5
4

1
1
2

4
1
2
1

4
2

2
4
3
3
3
3
3
3
3
3
3
2
2
2
2
2
2
2
2
2
2
2
2

1
1

2
2

1
1

2
1
1

2
2
2

Univ. Arizona, Tucsnn, AZ
Univ. Colorado, CO

Boulder 1
Denver 1

Univ. Edinburgh, UK
Univ. Rechester, NY
Aachen Inst. Tcclmol,, FRG
Acad. Sci., Beijing, Chiua
Amer. Univ., Washington, DC
Argonne Natl. Lab., IL
Bcme Univ., Switzerland
Bonn Univ., FRG
Brown Boveri Res. Ctr., Baden, Switzerland
Columbia Univ., NY
Dortmund Univ., FRG
Duke Univ., Durham, NC
Florida State Univ., Tallahassee, FL
Fokker B V, Schiphol-Oost,

The Netherlands
Franldin rmd Marshall CoIl., Lancaster, PA
Grenoble NUCL Res. Ctr., France
Grordngen Stare Univ., The Netherlands
Hrddor Topsoc Res. Labs.,

Lyngby, Denmark
Heavy Jron Res. Lab., Darmstadt, FRG
Higher Normal Sch., Pka, ItaJy
JNFN, Rome, Italy
Jnst. Astron., Cambridge, UK
Inst. Stnrct. Mat., Madrid, Spain
Jntl. Ctr. Thcor. Phys., Trieste, Italy
Israel Inat, Tcchnol., Haifa, Israel
Ithaca CoIl., NY
lsmieson Sci. Eng., Palo Alto, CA
lulich Nucl. Res. Crr., FRG
Kapteyn Astron. Inst., Groningerr,

The Netherlands
Meiji Univ., Tokyo, Japan
Naples Univ., Italy
Natl. Ctr. Atmospher. Res., Bnulder, CO
Natl, Inst. Nucl. Phys., Naples, Italy
Natl. Lab. Frasmti, Italy
Neth. Fnd. Radio Astron., Dwingelnn,

The Netherlands
NJH, Div. Comp. Res. Tech.,

Bethesda, MD
Nordita, Coperdragen, Denmark
NRC, Ottawa, Carrada
Nucl. Energy Commis., Madrid, Spain
Petrrd. Lab., Marseilles, France
RCA Labs., Prhrceton, NJ
Regensburg Univ., FRG
Regional Bell Operating Cos., Holnrdel, NJ
Reims Univ., France
Saclay NUCL Res. Ctr.,

Gif-sur-Yvette, France
Savoy Univ., Annccy-le-Vieux, France
Schlumberger-Doll Res., Ridgefield, CT
Sumitomo Special MetaJs Co., Osaka, Japan
Swiss Inst. Nucl. Res.,

ViJligen, Switzerland
Syracuse Urriv., NY
Texas A & M Univ., CoIl. Station, TX
Tohoku Univ., Send@ Japan
Univ. Athens, Greece

2
2

2
2
1
1
1
1
1
1
1
1
1
1
1
1

1
I
1
1

1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1

1

1
1
1
1
1
1
1
I
1

1
1
1
1

1
1
1
1
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Univ. Cimimati, OH
Univ. Delaware, Newark, DE
Univ. Geneva, Switzerland
Univ. Glasgow, UK
Univ. Helsinki, Finland
Univ. Illinois, Urbana, IL
Univ. Inamrina, Greece
Univ. Karlsruhc, FRG
Univ. Leeds, UK
Univ. Massachusetts, Amherst, MA
Univ. Michigan, AIM Arbor, Ml
Univ. Missouri, Columbia, MO
Univ. Munich, FRG

1
1
1
1
1
1
1
1
1
1
1
1
1

Univ. Snuthem Cakifomia, fms Angeles, CA 1
Univ. Stcdbobn, Sweden 1
Univ. Texas, Austin, TX I
Univ. Washiergton, Seattfe, WA I
Univ. Wisconsin, Madiann, WJ 1
Vanderbilt Univ., Nashville, TN 1
Venezuela Sci, Res. Inst., Caracas, 1

Venezuela
Virginia Polytcch. Inst. State Univ., 1

Blacksburg, VA
Wayne State Univ., Detroit, MI 1
Xerox Palo Alto Res. Ctr., CA 1

Table 4 National lncations of the institutional affdkiions listed by awfrnrs in the Bibliography, according to total
appearances (COIUIIM A). B = numlxx of papers coauthored with researchers afffiatcd with institutions in other
countries, C = national lncationa of institutions listed by coauthors.

Cormtry AB c

us 74 21 Canada, Denmark,
FinJand, France,
FRG, GIWE,
Israel, Italy, Japan,
The Netherlands,
Spain, Sweden,
Switzerland, UK,
Venezuela

Switzerland 20 11 Canada, Fintand,
FRG, G~e, Italy,
Japaer, Spain,
Sweden, UK, US

FRG 14 8 Crmada, Finland,
France, Italy,
Japan, The
Netherlands, Spairr,
Sweden,
Switzerland. UK.

UK
us”

9 9 Canada, Finland,
FRG, Italy, Japan,
The Nerhcrhmds,
Spain, Sweden,
Switzerland, UK,
us

France 8 4 China, FRG, Israel,
Italy, US

Italy 5 3 France, FRG, The
Netherlands,
Switzerland, UK,
us

Courrtry

Spain

Japan

The Netherlands
USSR
Greece
Camda

Chim
Denmark
FinJand

Israel
Sweden

Venezuela

AB

43

32

33
30
22
11

11
11
11

11
11

11

c

Carrada, Finland,
FRG, Japan,
Sweden,
Switzerland, UK,
us

Canada, FinJand,
FRG, Spain,
Sweden,
Swirr.erland, UK,
us

FRG, Italy, UK, US

Switzerland, US
Finland, FRG, Japan,

Spain, Sweden,
Switzerland, UK,
us

France
us

Canada, FRG, Japan,
Spain, Sweden,
Switzerland, UK,
us

France, US
Canada, Finland,

FRG, Japan, Spain,
Switzerland, UK,
us

us

papers in the Bibliography. I would like to
encourage our Soviet colleagues to continue
publishing in English and to participate more
tidly in the international scholarly commurti-
ty; English has beeome the undisputed
lingua fkmca of science.

Table 5 lists the 29 journrds that published
the 108 papers listed in the Bibliography.
A majority of the articles were published by
the same three journals that have dominated
our studies for the last thres years. With 26

articles, the Physical Review Letters pub-
lished the greatest numtwr of papers in the
Bibliography (over 24 percent), while
Physics Letters B had 22 papers (over 20
percent), and Nuclear Physics B accounted
for 12 papers (over 11 percent). The four
papers from the Review of Modem Physics
include a contribution by C.G. Wohl and 22
colleagues, Berkeley Particle Data Group,
University of California, that was published
in a special supplement to the journal. It up-
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Table 5: The 29 journals mpreaented in the list of 1984
physical-sciences papers most cited in the .SCP,
1984-1985. The numbers in parentheses are the 1984

fi~ct factOrs for the joumrds. (The 1984 impact fac-
tor equals the number of 1984 citations received by
the 1982-1983 articles in a journrd divided by the
number of articles published by the journal during that
same period. ) Data were taken from the JCR@. The
!@eS at the ri8ht indicate the number of papers frOnI
each journal that appear in the list.

Journal

Phys, Rev. Leer, (6,50)
Phys. Mt. B (4.47)
Nucl. Phys. B (5.04)
Phys. Rev. B (3. 13)
Astrophys, J. (4.24)
Rev. Mod. Phys. (16.33)
Appl. Phys, Lett. (2,94)
Nature (10,25)
], Appl, Phys, (1,64)
J. Phys.–A–Math. Gen. (2,38)
Phys. Rep, –Rev. Sect. Phys, Lat.
(7.015)

Phys. Rev. D (2,tX3)
Astrophys, J, Suppl, Ser. (3,66)
Bull, Amer. Phys. Sot. (–)
Commmr. Math. Phys. (2.27)
Geophys. Res. Lett. (2.09)
IEEE J. Quantum Electron. (2.65)
J. Chem. Phys. (3.CH3)
J. Geophys. Res. (2.39)
J. Magn. Resonance (2.69)
J. Phys.–Paris (1 .12)
J. Statist. Phys. (1,84)
Nucl. Phys. A (2,52)

*Pisma Zh. Ekap. Teor. Fiz. (1 .30)
Pmt. Nat. Acad. Sci. USA (8.93)
Rep. Progr. Phys. (6,92)
Solid State Cormnun. (1.76)
Surface Sci. (3.28)
Z. Phys. B–Condens. Matter (1.95)

Number
of

Papera

26
22
12
8
5
4
3
3
2
2

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

*translated in JETP Lett.-En8l, Tr, (1, 10)

dates a 1982 review of the properties of lep
tons, mesons, and baryons. 14

It is also noteworthy that the Bulletin of
the Amen”can Physical Society, an abstract
journal, had one document in the Bibliog-
raphy. It is remarkable that an abstract re-
ceived enough citations (42) to be included
in this study. Written by C .M. Varma,
AT&T Bell Laboratories, Murray Hill, it
promise8 a discussion of several experiments
that can be used to distinguish a triplet from
a singlet superconductor. Varma published

the results of one of these experiments with
D.J. Bishop, B. Batlogg, and E. Bucher,
AT&T Bell Laboratories, and Fisk and
Smith. Entitled “Ultrasonic attenuation in
uPt3, ‘‘ it was cited 49 times in 1984 and
1985 and thus appears in this study’s Bibli-
ography. A paper on heavy fermions that
Varma wrote in 1985 also grew out of the
ideas mentioned in his abstract. 15

Nuclwr Winter and Extinction

A controversial topic diwussed in a paper
in the 1983 study is rdso the subject of a pa-
per in the 1984 study. This topic, the con-
cept of “nuclear winter, ” was introduced
in the now-famous TTAPS paper, which de-
rives its acronym from the first letters of the
surnames of its coauthors (R. P. Thrco, O.B.
Tom, T. P. Ackerman, J.B. Pollack, and
Carl Sagan). It presented one-dimensional
calculations of the atmospheric effects of a
massive nuclear exchange. lb In the 1984
study, Curt Covey, Stephen H. Schneider,
and Starley L. Thompson, Nationrd Center
for Atmospheric Research, Boulder, Col-
orado, expand on the implications of the
TTAPS paper and report three-dimension-
al calculations of regional and global clima-
tic effects of smoke generated by a large-
scale nuclear war. This is an extremely im-
portantarea of interest for atmospheric sci-
entists and might well appear in our most-
cited lists for some time to come.

A controversial theory presented in a
paper in this study attempts to explain why
so many animal and plant spcies have died
out over the past 250 million year8 in a series
of distinct, periodic episodes or “events. ”
The theory was first propo8ed in the late
1970s by A.G. Fischer and M.A. Arthur,
Department of Geological and Geophysical
Sciences, Princeton, 17.18 and has received
support from a paper in the 1984 Bibliog-
raphy by D.M. Raup and J.J. Sepkoski,
University of Chicago, Illinois. Fischer ad
Arthur’s theory challengwl the characteriza-
tion of extinction as a gradual, continuous
prcrcess caused by relatively mild increases
in environmental stress and replaced it with
the idea of a relatively abrupt event caused
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by speciaJ periods of high stress, inter-
spersed with long periods of virtually no
stress. However, they based their conclu-
sions on limited data and did no statistical
tests. Raup and Sepkoski tested the
Fischer-Arthur model by sampling the rec-
ord of marine extinctions of vertebrates,
invertebrates, and protozoans from the late
Permian era to the Holocene, or Recent, era.
Their results support the view that extinc-
tions occur in a cycle of 26 million years.

Astronomy and the Earth Sciences

The Bibliography of the 1984 most-cited
physical-sciences papers is heavily slanted
toward high-energy physics, theoretical
physics, and materials science. These are all
relatively large, fast-moving areas whose
impact is disproptiomte when citation data
are not adjusted for the size of a given field.
Articles in certain smaller fields, including
astronomy, the earth sciences, and botany,
ofien do not achieve the citation threshold
of our annual studies. And even larger dis-
ciplines, such as chemistry, do not reach
these thresholds for several years. For that
reason, our studies of highly cited chemis-
try articles, for example, are based on three
years of data rather than two.

Let me call attention to some papms from
a few of the smaller fields. In astronomy,
the structure and propxties of galaxies were
the subjects of intense research activity. For
example, Mitchell C. Begelman, Joint In-
stitute for Laboratory Astrophysics, Univer-
sity of Colorado, and the National Bureau
of Standards, Boulder, and colleagues au-
thored a paper on radio waves emanating
from distant galaxies with extremely com-
pact centers. These centers, referred to as
nuclei, are more luminous than the com-
bined light of a thousand normal galaxies.
Galaxies with such peculiar nuclei may be
called quasars, Seyfert galaxies, radio grdax-
ies, BL Lac objects, or other designations,

strum

depending on their structure and behavior.
The paper by Begelman and colleagues ex-
plains how to use observations of these
galactic centers to make assumptions about
the pressures, densities, and velmities of the
materials composing them. The authors base
their theory of the origins and development
of these galactic nuclei on the jets of plasma
the nuclei spew out for vast distances.

The earth sciences are represented by
several papers in addition to those on peri-
odic extinctions and nuclear winter. These
include a study of the structure and evolu-
tion of Tibet and the northern Himalaya
mountains, by C .J. AWgre, Institute of
Earth Physics, Paris University, and col-
leagues, and a description of the stmcture
and behavior of part of the earth’s magnet-
ic field, by E.W. Hones, Los Ahtmos Na-
tional Laboratory, and colleagues. A sepa-
rate study of highly cited papers in the earth
sciences is being planned.

Conclusion
Itis worth reiterating how frustrating it

is to limit these listings to a few hundred
papers each year. Out of the hundreds of
thousands of papers published in 1984, sttre-
ly even one-fourth of one percent deserve
mention. While we have littJe diffictdty iden-
tifying the preliminary list of the top 1,000
or so, checking the accuracy of our data is
not a trivird consideration. Lack of space is
another problem. However, the advent of
The Scientist~—ISI@’s newspaper for
science professionals lg.zo—makes it possi-
ble to contemplate biweekly, abbreviated
listings taken directly from our computer
tapes. Your reaction to this possibility would
be of interest.

*****

My thanksto Stephen A. Bonaduce, IQren
Maguire, and En”c Zlrurschwell for their
help in the preparation of this essay.

@1986 ISI

Icss

1, Garfield E. The 1983 articles most cited in 1983 and 19S4. 2. Physical sciences. Curreru Cknrenrs (50):3-19,
16 Oecemtwr 1985. (Reprinted in: ,%mys of an mfomatkm scientist; ghos?wnringand aher essays, Philadelpima:1S1
l%.% 1986. Vol. 8. p. 4S0-%,)

2. Parker S P, cd. McGrawHiI/ enqvdopedia of physics. New York: McOraw-HiU, 1983. 1343 p.
3. Welnkerg S. Personal communication. 9 October 19S6.
4. Gartteld E. Are tie 1979 prizewimer$ of NoM ctass? Essays of an informationsclentisr.

Philadelptua: 1S1 Press, 1981. Vol. 4. p. 6CE-I 7.

374

/essays/v8p480y1985.pdf
/essays/v4p609y1979-80.pdf


5. -----------. The 1982 ardclermmt citedin 1982md 1983.2, Physicat sciences. Ibid, !985, vcd.7, p. 385-96,
6. ---------, The 1981 ardcles most cited in 1981 and 1982.2, Physical sciemces. Md., 1984, Vol, 6, p, 373-83,
7. Davies P. .Wpeflorce.New York: Simon & Schuster, 1984.255 p.
8. ~omsen D E. A fugh-stmng dteory. Sci. News 130(1 I ): 168.9, 1986.
9. Wetnberg S. Particles, fields, and now strings. (de Boer J, Dal E & Ultb+xk O, eds, ) 371e lesson of quantum /ht’ory.

New York Elsewer Science, 1986. p. 227-39.
10. Garfield E. The 1984 Nobel Prize m physics goes to Carlo Rubhia and Simon van der Meer; R, Bruce Merritield IS

awarded the chemisuy prize. Current Conlam (46),3-14, 18 November 1985. (Reprimed i“: Essays of m informal.”
sciemisf; ghmsrwrifing and dar essay$. Philadelphia: 1S1 Press, 1986. Vol, 8. p. 432-43. )

11. ------------ The 250 most-cited 1984 SCI primary awtxms. Pam 1&2. Currtm Conk-nrs (45):3-11, 10 November L986:
(46):3- 13, 17 November 1986.

12. -—------, The 1982 Nobel Prize m physics. Essays of’an infomtion $cientisf.
Philadelphia 1S1 Press, 1984, Vol. 6, p, 413-22,

13. --------- dfaswing and mapping: 7hird Worfd research productivity, Unpublished speech presented to the Third World
Academy of Sciences Conference on SoutJ-South and South-North Cooperation in Sciences, 5-9 July 1985, Trieste,
lady. 4 p.

14. Jterkefsy Partlcfe Data Group. Review of particle properties. (Whole issue ) Phys. &-rt. B I I 1, 1982.294 p,
15. Varma C M. Phem3meno108ic2.1 aspects of heavy fenmons. Phys. Rev, lat. 55:2723-6, 1985.
16. Tm’ro R P, Tom O B, Ackerman T P, Polfack J B & Sagan C. Nuclear winter: global consequences of mulnple

nuclear explosions. .%ience 222:1283-92, 1983.
17. Fischer A G & Arthur M A. SCCuku variations in the pelagic matm. (Ccok H E & Enos P, ds. ) Deep-warm carbonate

environmt-nm.Tulsa, OK: Srxiety of Economic Pafecmtologists and Mineralogists, 1977. p. 19-50
18. Ffacfter A G. Climatic oscillations in M b[osphere, (Nitrch M H, cd. ) Bioric cties in ecological and evdu/ionar3 rime.

New York: Academic Press, 1981. p. 103-31.
19. Gartleld E, Introducing i’he Scientisf at last, a newspa~r for the science pro fersionaf.

Current Contents (29):3+ 21 July 1986.
20, ---------- ne Scien/isc how it at] began. Currenf (_lmrenm (33):3-6, 18 August 1986.

BibfJograpby: The 1984 physical-scierwes articles most cited in the SCF, 1984-1985, Articles are listed in alphabetic
order by first author. The authors’ aftliations follow each citation. Code numbers indicate the 19S4 and 19S5
SC1/SSCP research-front specialties for which these are core papers. A = 1984 citations. B = 1985 citations.
C =total. D=hibliographic dats.

ABC D

14 26 40 Adkhrs G S & Nappi C R. The Skyrme model with pinn masses. Nucl, Phys. B
233:109-15, 1984. Princeton Univ., Joseph Henry Labs.; Inst. Adv. Stud., Princeton, NJ.
85-0243

2 37 39 Adtdns G S & Nappi C R. Stabdization of chiral solitons via vector mesons. Phys, Ix(. B
137:251-6, 1984. Frmkfin and Marshall COIL, Dept. Phys., Lancaster, PA; Princeton
Univ., Joseph Henry Labs., NJ. 85-0243

9 29 38 ~zenberg-selove F. Energy levels of light nuclei A= 5-10. NUCL P/Iys. A 413:1-214, 1984.
Univ. Pennsylvania, Philadelphia, PA.

12 21 33 Atlegre C J, Courtillot V, Tappmtnier P, Him A, Mattauer M, Coulon C, Jaeger J J,
Achache J, Scharer U, Marcoux J, Burg J P, Girardeau J, Armf.io R, Gariepy C,
Gopel C, Ttndong L, Xuchang X, Chenfa C, Guangqbr L, Baoyu L, Jiwen T, Naiwen
W, Guorrring C, Tonglin H, Xlbin W, Wannrfng D, Hrmibin S, Yorrgong C, Zhou J,
Horrgrong Q, Peisheng B, Songchsm W, Biximrg W, Yaoxhr Z & Xu R. Structure and
evolution of the Himalaya-TitW erogenic belt. Nature 307:17-22, 1984. Paris Univ., Inst.
Earth Phys., UER Phys. Earth Sci., and UER Earth Sci.; CNRS, Univ. Sci. Tech.
Languedoe, Montpelier; Petrol. Lab., Marwilles; Reims Univ., Geol. f.ah., France; Acad.
Sci,, Chinese Acad. Geol. Sci., Beijing, China. 84-(MQ1, 85-0552

23 86 109 Afvarez-Ganme L & Witten E. Gravitational anomafies. Nucl, Phys. B 234:269-330, 1984.
Harvard Univ., Lyman Lab. Phys., Cambridge, MA; Princeton Univ., Joseph Henry
Laba., NJ. 85-0243

S 52 60 Anderson P W. Heavy-elmtron superconductors, spin fluctuations, and triplet pairing. Phys.
Rev. B 301549-50, 1984. AT&T Bell Labs., Murray Hill; Princeton Univ., NJ. 85CJ530

4 30 34 Amksen P, Ondrey G S, Titze B & Rotbe E W. Nuclear and electron dynamics in the
photodissociation of water. J. Chem. Phys. 802548-69, 1984. Max Planck SOC. Adv. Sci.,
Inst. Hydmdynam. Res., Gottingen, FRG; Wayne State Univ., Res. Inst. Eng. Sci. and
Dept. Chem. Eng., Detroit, MI. 85-0925

0 49 49 Arrdson G et al. (UAl Collaboration). Associated production of an isolated, large-
transverse-momentum Iepton (electron or muon), and two jets at the CERN p~ collider.
Phys. Lat. B 147:493-508, 1984. CERN, Geneva, Switzerland.

29 107 136 Adam G et al. (UAl Collaboration). Experimental observation of events with large miss-
ing transverse energy accompanied by a jet nr a photon (s) in p~ collisions at {s = 540
GeV. Phys. I.ztf. B 139:115-25, 1984. CERN, Geneva, Switzerland. 84-1199, S5-0698

24 23 47 Arnison G et al. (UAl Collaboration). Search for massive e VYand final PVY states at the
CERN super proton synchrotrons collider. Phys. La. B 135:250-4, 19S4, CERN, Geneva,
Switzerland. 84-@122, 85-1165

375

/essays/v7p385y1984.pdf
/essays/v6p373y1983.pdf
/essays/v8p432y1985.pdf
/essays/v9p346y1986.pdf
/essays/v9p355y1986.pdf
/essays/v6p413y1983.pdf
/essays/v9p222y1986.pdf
/essays/v9p249y1986.pdf


..

12 54 66

10 29 39

20 45 65

0 34 34

04646

17 25 42

1 33. 34

2 31 33

3 33 36

6 32 38

34649

2 33 35

11 35 46

2 41 43

7 30 37

13 28 41

9 30 39

11 47 58

2 32 34

Arnold R G, Boated P E, chant?c C, GomezJ, Katramatou A T, pewatoa G G,
Rahbar A A, Rock S E, Sill A F, Szafata Z M, BorJek A, GioJwia N, Sherden D J,
MeckingB A & Lombard R M. Measurements of the A depmderrce of deep-inelsatic
electron scattering from nuclei. Phys. ffrv. La, 52:727-30, 1984. Amer. Univ.,
Washington, DC; Univ. Rochester, NY; Stanford Univ., Starrford Lhrear Accel. Ctr., CA;
Barn Univ., FRG; Saclay Nucl. Res. Ctr., Gif-sur-Yvette, France.85-0769

Aaamna W, Herrmartn M, Rauchachwafhe U, Riegel S, Lieke W, Spine H, Horn S,
Weber G, StegJkh F & Corrfier G. Superconductivity in CeCu#i2 single crystaJs. Phys.
Rev. Ldf. 52:469-72, 1984. Frankfurt Univ., Phys. Inst.; Darmstadt Inst. Technol., Jnst.
Solid State Phys. and E. Zintl Inst., FRG. 851J530

Bagnaia P et al. (UA2 Collaboration). Observation of electrons produced in asacciation
with hard jets and large rrrissing transverse momerrturrr in pfi collisions at {s = 540 GeV.
F%ys. htf. B 139:105-14, 1984. CERN, Geneva, Switzerland. 84-1199, 85-0698

Bardeerr W A & Zumhro B. Consistent and covariant anomafies in gauge and gravitational
theories. Nucl. Phys. B 244:421-53, 1984. Ferrrri Nat]. Accel. Lab., Batavia, IL; Univ.
California, Lawrence Berkeley Lab. and Dept. Phys., Berkeley, CA. 85-0243

Barger V, Hagiwara K, Woorfaide J & Kenog W-Y. Possible superaymmetry scenario for
p~ collider monojet events and unaccompanied “photon” events. Phys. Rev. Lzt?.
53:641-3, 1984. Univ. Wisconsin, Dept. Phys., Madison, WI; Bmddraven Natl. f-ah.,
Dept. Phys., Upton, NY. 85-0598

Baur U, Fritrsch H & Faiaaner H. Composite weak busons and their radiative decays
Phys. Mt. B 135:313-8, 1984, Univ. Munich, Phys. sect.; Max Pkmck Sot. Adv. Sci.,
Inst. Phys, Astrophys., Munich; Aachen Inst. Technol., Phys. Inst. M, FRG.

BegeJman M C, Blandford R D & Rees M J. Themy of extragrdactic radio sources. Rev.
Mod. PJrys. 56:255-351, 1984. Univ. Colorado, Jt. Jnst. Lab. Astrophys. and Dept.
Astrophys., Planet., and Atrnospher. Sci.; Nat]. Bur. Stand., Bmdder, CO; Caltcch,
llreoret. Astrophys., Pasadena, CA; Inst. Astron., Cambridge, UK. 85-2136

Belavbr A A, Polyakov A M & ZamohfchAov A B. Infinite conforrnak symmetry in two-
dirrrensional quantum field theory. Nucl. Phys. B 241:333-80, 1984. Acad. Sci. USSR,
L.D, Landau Inst. Tbeor. Phys., Moscow, USSR. 8543742

Bergmarm G. Weak localization in rbirr fdms. Phys. Rep. –Rev. Sect. Phys La 107:1-58,
1984. Julich Nucl. Res. Ctr., FRG, 85-0102

Etb-geneau R J, Cowley R A, Sbirane G & Yoafdaawa H. Phase transitions in diJuted
magnets: critical behavior, percolation, and random tields. J. Statist. PJrys. 34:817-48,
1984. MfT, Dept. Phys., Cantbridge, MA; Univ. Edinburgh, Dept. Phys., UK;
Brookhaven Natf. Lab., Upton, NY. 85-0301

Bishop D J, Varma C M, Batlogg B, Bucher E, Fisk Z & Smith J L. Ultrasonic attenua-
tion in UPt3. Phys. Rev. fin. 53:100911, 1984. AT&T Bell Labs., Murray Hill, NJ; Los
Alamos Natt. Lab., Mat. Sci. Tcchnol. Div., NM. 85-0530

Blumenthal G R, Faber S M, Primack J R & Rees M J. Formation of galaxies and large-
scale structure with cold dark matter. Nature 311:517-25, 1984. Univ. Cakiforrria, Lick
Observ., Santa Cmz; Stanford Univ., Stanford Linear Accel. Ctr.; Univ. Cafifomia, Jrrst.
Theor. Phys., Santa Barbara, CA.

Bofde D, Richter A, Steffen W, DJeperbrk A E L, Lo Iudke N, Palombo F & Scbolterr
O. New magnetic dipule excitation mode studied in the heavy deformed nucleus ‘%d by
inelastic electron scattering. Phys. La. B 137:27-31, 1984. Darmstadt Inst. Technol., Inst.
Nucl. Phys,, FRG; Gronirrgen State Univ., Nucl. Accel. Lab., The Netherlands; Naples
Univ., Dept. Theor. Phys.; Natl. frrst. Nucl. Pbys., Naples; Nat]. Lab. Fraacari, Italy;
Michigan State Univ., NarJ. Nrpercorrduct. Cyclotron Lab., East faming, MI. 85-1110

Brerff C D, Hm-n S, Steglicb F, Lutbi B & Martin R M. lmw-tem~rature specific heat of
CeC@i2 and CeA13: coherence effects in Kondo lattice systems. Phys. Rev. I@
52:1982-5, 1984. Darrnstadt Inst. Technol., Jtrst. Snlid State Phys.; Frankfurt Univ., Phys.
fm.t., FRG; Xerox Palo Alto Res. Ctr., CA. 85-0530

Brrdnsma R & Aeppli G. Interface motion and nmrequikibrium properties of the rarrdom-
tield Ising model. Phys. Rev. La. 52:1547-50, 1984. IBM Thomas J. Watson Res. Ctr.,
Yorktown Heights, NY; AT&T Bell Labs., Murray Hifl, NJ. 85-0301

Botfer J K, Ackley D E & Botez D. Coupled-mcdc amdysis of phase-locked injection laser
arrays. rfppl. Phys. La. 44:293-5, 1984. RCA Labs., Princeton, NJ. 84-0156, 85-0166

Cabibbo N, Maiard L & Srivaatava Y. Arromakous Z decays: excited Ieptons? Phys. La. B
139:459-63, 1984. Rome Univ. U, Dept. Phys.; Rorm Univ. “’h Sapienza,” Dept. Phys.;
lNFN, Rome; Natl. lab. Frascati, Itafy. 85-1165

Candelaa P & Weinberg S. Calculation of gauge couplings and compact circumferences
from self-consistent dimensional reduction. Nucl. Phys. B 237:397-441, 1984. Univ. Texas,
Ctr. Them, Phys. arrd Dept. Phys., Austin, TX. 85-0591

Cardy J L. Letter to editor. (Conformal invariance and urriveraakity in finite-size ScaJing, )
J. Phys. –,4-Mafh. Gen. 17:L385-7, 1984. Univ. California, Dept. Phys,, Santa Barbara,
CA. 854742

376



10

6

31

27

41

33

Chakravarty S & Leggett A J. Dynamics of the two-state system with ohmic dissipation.
Phys. Rev. Lett. 52:5-8, 1984. Cornell Univ., Lab. Atomic Solid State Phys. and Mat, Sci,
Ctr., Ithaca, NY. 85-0716

Chmnla D S, Mfller D A B, SnrfthP W, Goaarrrd A C & Wkgnmrm W. Room
temperature excitonic nonlinear absorption and refraction in GaAs/AIGaAs multiple quan-
tum well stmctures. IEEE J. Quanumr Electron. QE-20:265-75, 1984, AT&T Bell Labs.;
Regional Bell operating Cos,, Cent. Servs, Org., Hdrndel; AT&T ReJl Labs,, Murray
HiJl, NJ. 85-0089

Chen A, Goldberg M, Horwita N, Jawahery A, Liparf P, MonetJ G C, Trnhem C G,
van Hecke H, AJmn M S, Caorrta S E, Garrerr L, Mestayer M D, PanvJnJ R S, Yi X,
Avery P, Bcbek C, Berkehrmn K, Cassel D G, DeWire J W, EhrJkJt R, FergrramrT,
Gaffk R, GUchriese M G D, Gittefnmn B, Hafting M, Hactiff D L, Hoksner S, [to M,
Kandaawrrmy J, Krekrkk D L, Kubota Y, Mktry N B, Morrow F, Nordberg E, Ogg
M, Silverman A, Stein P C, Stone S, Weber D, Wikke R, Sadoff A J, Gffes R,
Hrraaard J, Hempstead M, Khmshita K, MacKay W W, Pipkin F M, Wikon R, Haas
P, Jensen T, Kagmr H, Kam R, Behrends S, ChadwJck K, Chmrveau J, Gentile T,
GufdrI J M, Guida J A, Mefkcfrms A C, OJaen S L, Parkhrrrct G, Peterson D, PoUng
R, Roaenfdd C, ThorndJke E H, T@ton P, Besaon D, Green J, Hfcks R G, Narnjoahf
R, Sannes F, Skubk P, Snyder A & !ltwne R. Ltiton tlw b +U coupling from aendlep-
tonic B decay. Phys. Rev, Lat. 52:1084-8, 1984. Syracuse Univ.; Ithaca COIL; Cornell
Univ., Ithaca; Univ. Rochester, NY; Vanderbilt Univ., Nashville, TN; Harvard Univ.,
Cambridge, MA; Ohio State Univ., Columbus, OH; Rutgers Univ., New Brunswick, NJ,
85-1165

Covey C, Schneider S H & Thmnpawn S L. Global atmospheric effects of massive smoke
injections from a nuclear war: results from general circulation model sinu.dationa, Nature
308:21-5, 1984. Natl. Ctr. Atmospher. Rea,, Boulder, CO. 84-4842, 85-3757

Croat J J, Herbst J F, b R W & Pfnkerton F E. Pr-Fe and Nd-Fe-baaed materials: a
new ckrss of h18h-@orrnance permanent magners J. AppL F’hys. 55:2078-82, 1984,
General Motora Res. Labs., Phys. Dept., Warren, MI. 85-4447

Duke D W & Owens J F. @-dependent pararnctrirations of parton distribution functions.
Phys, Rev. D 30:49-54, 1984. Florida State Univ., Phys. Dept., Tallahassee, FL, 85-1166

Efiten E, Hfnchliffe I, Lane K & Qufgg C. Supercolhder physics. Rev. Mod. Phys.
56579-707, 1984. Fermi NatJ. Accel, Lab., Batavia, IL; Univ. CaJifomia, Lawrence
Berkeley Lab,, Berkeley, CA; Ohio State Univ., Columbus, OH. 85-3617

EMs J, Hagefkr J S, Nanopmrkrs D V, OfJve K & Srednkkf M. Supersynrmetric relics
from the big bang. Nucl. Phys. B 238:453-76, 1984. Stanford Univ., Stanford Linear
Accel. Ctr., CA; CERN, Gerreva, Switxerkmd.

Eflia J, Kourrrms C & Nanopordoa D V. Phenomenologicaf SU( 1, I ) supcrgravity. Nucl.
Phys, B 241:406-28, 1984. CERN, Geneva, Switzerland.

Ellis J & Kowafakf H. Gluirru signatures at the p~ collider. Phys. fat. B 142:441-5, 1984,
CERN, Geneva, Switzerland; DESY, Hamburg, FRG. 85-0698

Elfk J & Kowafskf H. Supersynunetric pamicles at the CERN p~ colfider. NUCL Phys. B
246:189-202, 1984. CERN, Geneva, Switzerland; DESY, Hmnbur8, FRG. 854698

EUia J, Lafmmw A B, Nmropouhm D V & Tmrrvakfa K. No-scafe supersymmetic stmrdard
mudel. Phys. LX B 134:429-35, 1984, CERN, Geneva, Switzerland; Univ. Ioannirra,
Greece.

Eflfa J & Sher M. 1a supersyrnmeq found? Phys. L-m. B 148:309-16, 1984. CERN,
Geneva, Switzerland; Univ. California, Irvine, CA.

Faddeev L D, Operatur anomafy for the Gauss Law. Phys. Lat. B 145:81-4, 1984. Hi8her
Normal Sch. , Piaa, hfy,

Feng S & Sen P N. Percolation on elaatic networks: new exponent and threshold. Phys.
Rev. Lat. 52:216-9, 1984. Schfumberger-DolJ Res., Ridgefield, CT. 85-0505

Frktfarr D, Qkr Z & Shenker S. Conforrmd invariance, unitarity, and critical exponents in
two dimensions. Phys. Rev. La. 52: 157S-8, 1984. Univ. Chicago, Enrico Fermi and
James Frmrck Insts. and Dept. Phys., IL. 85-0742

Givord D, Li H S & Moreau J M. Magnetic properties and crystal stmcNre of N%Fe14B.
Solid State Comrmm. 50:497-9, 1984. CNRS, Louis Neel Lab., Grenoble; Savoy Univ.,
Strtwt. Mat. Lab., Annecy-le-Vieux, France. 84-3850, 85-4447

Green M B & Schwara J H. Anomaly cancellations in supersynmretric D= 10 gauge theory
and auperstring theory. Phys. La. B 149:117-22, 1984. Univ. London, Queen Mary CoIl.,
UK; Cattech, Pasadena, CA. 85-2347

Grfnstefn G & Fernnndaa J F. E@fibration of random-field king systems. Phys. Rev. B
29:6389-92, 19S4. fBM Tbomas J. Watson Res. Ctr., Yorktown Heights, NY; Venezuela
Sci. Res. Jnst., Phya. Ctr,, Caracas, Venezuela. 85-0301

Guatafscon H A, Gretbrud H H, Kolb B, Lofrner H, Ludewigt B, Posfsarrzer A M,
Renner T, Rkdesel H, Hitter H G, Warwick A, Weik F & Wieman H. Collective flow
observed in relativistic nuclear collisions. Phys. Rev. htt. 52:1590-3, 1984. Heavy Iron

21 33

21 27 48

9 35 44

9

0

45

43

54

43

27 358

0

5

0

17

33

58

52

39

33

63

52

56

0

0

9

5

34

41

39

34

34

41

48

39

39 456

0 101 101

4 29 33

6 30 36

377



Res. Lab., Darmstadt, FRG; Univ. California, Lawrence Berkeley Lab., Berkeley, CA,

85-0716

16 34 50 Hstlperin B 1. Statistics of quasiparticles and the h~erarchy nf fractional quantized Hall
states. Phys. Rev. L.ert. 52:1583-6, 1984. Harvard Univ., Dept, Phys., Cambridge, MA.
84-0099, 85-0102

11 29 40 Havffn S & NnaaaJ R. TopnlogicaJ properties of percolation clusters. J. fhys. –A–Marh.
Gen. 17:L427-32, 1984. NIH, Div. Comp, Res. Tccb., Bethesda, MD. 854505

II 61 72 Herbst J F, Crnat J J, Pinkerton F E & YeIon W B. Relationships between crystal
structure and magnetic properties in Nd2Fe14B. Phys. Rev, B 29:4176-8, 1984. General
Motors Res. Labs,, Dept. Phys,. Warren, MI; Univ, Missouri, Res. Reactor, Columbia,
MO. 84-3850, 85-4447

0 34 34 Herrero M J, Ibanez L E, Lqez C & Yndsrraisr F J. Squark production and sigmls at the
~p collider. Phys. tin, B 145:430-2, 1984, Madrid Autooom. Univ., Dcpl. Themr. Phys.,
Spain.

19 15 34 Hen@ E W, Baker D N, Bame S J, Feldman W C, Gnaffng J T, McComaa D J, Zwickf
R D, Sfnvin J A, Smith E J & Tssrrrrtani B T. Structure of the ma.gnetotail at 220 R~
and its respnnse to geomagnetic activity. Geophys. Res. Qtr. 11:5-7, 1984. Los Alamns
Nail. Lab., NM; Caltech, Jet Propulsion Lab., Pasadena, CA. 84-1719

7 27 34 Ibartez L E & Lopez C. N = 1 su~rgravity, tbe weak scafe and the low-energy particle
spectrum, Nucl. Phys. B 233:511-44, 1984. CERN, Geneva, Switzerland; Madrid
Autonom. Univ., Dept. Theor. Phys., Spain.

5 40 45 Jaffe R L, Clnae F E, Rnberta R G & Rosa G G. On the nuclear dependence of
electroprnduction. Phys. f-a. B 134:449-54, 1984. MJT, Cts. Timor. Phys. and Dept.
Phys., Cambridge, MA; Rutherford Appleton Lab., Chilton, UK. 85-0769

10 23 33 Jorrea C & Forrrmn W. The structure of clusters of galaxies observed widr .Firtsleirt.
A.rfrophys. J. 276:38-55, 1984. Harward-Smitfrsonian Ctr. Astrnphys., Cambridge, MA.

7 33 40 Kantor Y & Webmstn 1, Elastic properties of random percolating systems. Phys. Rev. i.ett,
52:1891-4, 1984. Exxon Res. Eng. Co., Corp. Res. Sci. Labs., Amrnndale, NJ. 85-0505

3 51 54 Knrrnnaa C, Lahanaa A B, Nanopnulas D V & Quirna M. Low-energy bchaviour of
realistic kmfly-supersymmetric grand unified thenries. Nucl. Phys. B 236:438-66, 1984.
CERN, Geneva, Switzerland; Jnst. Struct. Mat,, Matild, Spain, 850698

0 69 69 Levine D & Steinhardt P J. Quasicrystals: a mw class of ordered structures. P/rys. Rev.
h!?. 53:2477-80, 1984, Univ. Pennsylvania, Dept. Phys., Philadelphia, PA; IBM Thomas
J. Watson Res, Lab., Yorktown Heights, NY. 854507

0 45 45 Linde A D. The inflatiomg Universe. Rep. Progr. Phys. 47:925-86, 1984. Acad. Sci.
USSR, P.N, Ldredev Phys. Inst., Mnscow, USSR. 85-0438

9 36 45 Mezard M, Parisi G, Smrrlaa N, Tosdouae G & Viissaoro M. Nature of the spin-glass
phase. J%ys. Rev. L-rr. 52:1156-9, 1984. Paris Univ., Normal CoIl., France. 85-2079

5 30 35 Mexard M, Parid G, Sourlas N, Tnrdouse G & Viraaoro M. Replica symmetry breaking
and the mture of the spin glass phase. J. Phys. —Pun’s 45:843-54, 19g4. Paris Univ.,
Normal Coil., Frsnce, Univ. Rome If, Tor Vergata, Italy, 85-2079

6 42 48 Miller R C, Gnmtsrd A C, Kleirmran D A & Mrmtearm O. Parabrdic qoantum wells with
rhe &IAS.AIzG=,.KAs system, Phys, Rev. B 29:3740-3, 1984. AT&T Bell Labs.. Murray
Hifl, NJ. 85-0212

4 80 84 Miller R C, Kleinman D A & Gnssard A C. Energy-gap discorrtinuities and effective
masses for GaAs-AIXGal .XASquantum wells. Phys. Rev. B 29:7085-7, 1984. AT&T Bell
Labs., Murray Hill, NJ. 85-0212

24 28 52 Neugebauer G, Habing H J, Van Dninen R, Aummm H H, Baud B, Beicfunan C A,
IMmtema D A, Bnggess N, Clegg P E, DeJong T, Emerson J P, Gautier T N, GiUett F
C, Harrfa S, Hawser M G, Houck J R, Jennings R E, Low F J, Maraden P L, Miley
G, Obron F M, Pottaach S R, Raimond E, Rowan-Robinson M, !Wfer B T, Walker R
G, Weaaelius P R & Yosrng E. The In&ared Astronomical Satellite (IRASI mission.
Asrrophys. J. 278: L 1-6, 1984. Caftech, Dowries bb. and Jet Propulsion hb., Pasadens;
Jamieson Sci. Eng., Palo Alto, CA; Amsterdam Univ., Astron. Inst.; Kapteyn Astron.
Inst., Groningew, Widen Obaerv., Huygens Lab.; Fokker E V, Schipfwl-OoaU Neth. Fnd.
Radio Astron., Dwingekm, The Netherlands; Univ. Lnndon, Queen Mary CoIl. and Univ.
CoIl. London; Univ. Leeds, Dept. Phys., UK; Kitt Peak Natl. Obaerv,; Univ. Arizona,
Steward Observ., Tucson, AZ; Cornell Univ., Ctr, Radio Phys, Space Res., Ithaca, NY;
NASA Hdqtr., Washington, DC; NASA Gnddard Spsce Flight Ctr,, Lab. Extraterres.
Pbys., Grcenbelt, MD. 84-7299

4 30 34 Niemeyer L, Pietronero L & Wiesmmut H J. Fractal dimension of dielectric breakdown.
Phys Rev. Len. 52:1033-6, 1984. Brown J30veri Res. Ctr., Jfaden, Switmrlmsd. 85-29132

1 72 73 Nines H P. Superaymmetry, supergravity and particle physics. Phys. Rep. –Rev, Seer. Phys,
Lsvt. 110. I-162, 1984. Univ. Gerreva, Dept, Them. Phys,; CERN, Geneva, Switzerland.
85-0698

378



2 31 33 Norskov J K, HoUoway S & Lang N D. Microscopic model for the poisoning and
promotion of adsorption rates by el.xtronegative and electropositive atoms. .$rr~ace .$ci.
137:65-78, 1984. Haldor Topsm Res. Labs,, Lyngby; Nordirs, Copenhagen, Dcmnark;
IBM Thonma J, Watamr Res. Ctr., Yorktown Heigbta, NY. 85-OW1

14 38 52 Otsg N P, Verrna G & Mafd K. Vortex-array model for chargedensity-wave conduction
noise. Phys. Rev. LerI. 52:663-6, 1984. Univ. Southern California, Dept. Pbys., Los
Angeles, CA. 85-0715

11 74 85 Ott H R, Rrrdigier H, Rfce T M, Ueda K, Fisk Z & Srrrfth J L. p-wave superconductivity
in UBe13. F’hys. Rev. J!Af. 52:1915-8, 1984. Swiss Fed. Inst. Technol,, Solid State Pbys.
Lab, and Them. Phys. Sem,, Zurich, Switzerland; f-m Alamos Na.tl, Lab,, NM. 85t3530

O 45 45 Pafmer R G, Stein D L, Abraharrra E & Arrderann P W. Models of hierarchically
constrained dynamics for glassy relaxation. Phys. Rev. fzm. 53:958-61, 1984. Duke Univ,,
Dept. Pbys., Durham, NC; Princeton Univ., Dept, Phys.; Rutgers Univ., Serin Phys,
bib., Piscataway, NJ. 85-2079

14 21 35 Parragfotou A D, CrrrtirrM W, Tokf H, Scott D K & Siemens P J. Experimented evidence
for a liquid-gas phase transition in nuclear systems. Phys. Rev. Le-tt, 52:496-9, 1984.
Michigan Stste Univ,, Natl. Superconduct. Cyclotron f.a.b., f%st Lansing, MI; Univ.
Athens, Dept. Pbys., Greece; Texas A & M Univ., Dept. Pbys., Coil, Station, TX.
8543716

13 27 40 Patterann J. The evolution of cataclysmic and low-mass x-ray binaries. Asrrophys, J, SuppL
Ser. 54:443-93, 1984. Columbia Univ., Dept, Astron., New York, NY; Harvard-
Smithsonian Ctr, Astrophys,, Cambridge, MA. 85-1434

6 31 37 Pawley G S, Swendaert R H, Wallace D J & Wilson K G. Monte Carlo renornralization-
gmup calculations of critical behavior in the simple-cubic Ising model. Phys. Rev. B
29:4030-40, 1984. Univ. E&rburgh, Dept. Phys., UK; fBM Zurich Res, Lab,,
Ruachfikon, Switzerland; Cornell Univ., Lab. Nucl, Stud., Ithaca, NY. 85-0742

27 33 60 Peccei R D. Radiative ZO decays-a composite scenario. Phys, Left. B 136:12 I-5, 1984.
Max Planck Snc. Adv. %i,, Inst. Pbys, Astrophys,, Munich, FRG. 84-43022, 85-1165

I 38 39 Polonyi J, Wyld H W, Kngrrt J B, Shigemitsu J & Sinclsdr D K. Finite-temperature phase
transitions in SU(3) lattice gauge theory with dynamirxd, light femrions. Phys. Rev. L@.
53:644-7, 1984. Univ. Illinois Urbans-Cbarnpaign, Dept. Phys,, Urbana, IL; Ohio State
Univ., Dept. Phys., Columbus; Univ. Cincinnati, Dept. Phys., OH. 85-1628

10 34 44 Rarrdjbar-Daerni S, Salarn A & Strathdee J. On Kaluza-fGein cosmology, Phys. f-a, B
135:388-92, 1984. fntf. Ctr. Theor. Pbys., Trieste, Itsly; Beme Univ., Inst. Thea. Phys.,
Switzerland; Univ. London, Jnrpcrial CoIl. Sci. Tech., UK. 85-0691

17 30 47 Raup D M & Sepknakf J J. Perindicity of extinctions in the geologic psst. Proc. Nat.
Acorf. Sci, USA 81:801-5, 1984. Univ. Chicago, Dept. Geophys. Sci,, IL. 84-0710,
85-0692

9 56 65 Ramffrnandimby H, Fulde P & Keller J. On tbe theory of superconductivity in Kondo
lattice systems. Z. Phys. B–Condens. Matter 54:111-20, 1984. Max Planck SOC. Adv,
Sci., Inst. Solid-State Res., Stuttgart; Regensburg Univ., Dept. Pbys,, FRG. 85-0530

10 30 40 Redlich A N. Gauge noninvariance and parity nonconservation of three-dimensional
fermions. Phys. Rev. L.etr. 52:18-21, 1984. MIT, Ctr. Theor. Phys, and Dept. Phys.,
Cambridge, MA, 85-0243

10 23 33 Renard F M. Interpretations of Z +eey events and additional tests. Phys. Left. B
139:449-54, 1984. CNRS, Univ. Sci. Tech, Langucdoc, MontpcUier, France. 85-1165

2 45 47 Reya E & Roy D P. Signature for gluino production at the ~p collider. Phys. Lert. B
141:442-6, 1984. Dortmund Univ., Inst. Phys,, FRG. 85-0698

16 71 87 Sagawa M, Fujinrrrra S, Togawa N, Yarnsrrroto H & Matarrura Y. New material for
permanent magneta on a base of Nd rmd Fe. J, Appl. Phys. 55:2083-7, 1984. Sumitomo
Special Mersfs Co., Osaka, Japan. 84-3850, 85-4447

6 41 47 Sahdev D. Towards a rerdistic Kaluza-?Gein cosmology. Phys, fztt. B 137:155-9, 1984,
Univ. Pennsylvania, Dept. Pbys., Philadelphia, PA. 85-0691

10 38 48 Sorrders D B, Solomon P M & Scotille N Z. Giant molecular clouds in the galaxy. L The
axisynunetric d]atribution of Hz. Astrophys. J. z’f6:1132-Z03,1984.suNY. Astmn.
Program, Stony Brook, NY; Univ. Massachusetra, Dept. Astron., Amherst, MA. 85-0654

1 80 81 Shechtnrorr D, Blecfr I, Gratiss D & Cahn J W. Metallic phase with long-range
orientstional order and no translational symmetry. Phys. Rev. htr. 53:1951-3, 1984. Israel
Jnst, Tecbnol., Dept. Mat. Eng., Haifa, Israel; CNRS, Ctr. Stud. Chem. Met., Vioy,
France; Natl. Bur. Stand., Ctr. Mat. Sci., Gaitbersburg, MD. 85-0507

11 24 35 Soffer B T, Rowan-Robinson M, Houck J R, DeJong T, Neogebauer G, Aumann H H,
BeMsrrran C A, BoggesaN, Ckgg P E, EmersonJ P, Gillett F C, Habing H J, Ha~er
M G, Low F J, Miley G & Young E. Infrared galaxies in tbe IRAS minisurvey.
A.wrophys. J. 278:L71 -4, 1984. Cakerh, Dowries Lab, and Jet Propulsion Lab,, Pasadena,
CA; NASA Hdqtr., Washington, DC; NASA Gnddard Space Flight Ctr., Greenbelt, MD;
Univ. London, Queen Mary COO., UK; Kitt Peak Natl. Observ,; Univ. Arizona, Steward
Observ., Tucson, AZ; Cornell Univ., Ctr. Radio Phys. Space Res., Ithaca, NY; Univ.

379



O 68 68

23 97 120

11 31 42

9 33 42

13 21 34

8 34 42

1 34 35

4 31 35

11 29 40

6 45 51

5 31 36

10 67 77

0 47 47

5 36 41

6 27 33

5 29 34

17 72 89

84654

10 26 36

6 65 71

Amsterdam, Astron, Jrrst.; Leiden Observ., Huygens Labs., The Netherlands, 85-4295
Stewart G R. Heavy-ferrnion systems. Rev. Mad. Phys. 56:755-87, 1984. f-a .kkwrras Natf,

Lab., Mat. Sci. Tcchnol. Div., NM, 85-0530
Stewart G R, F~k Z, Willis J O & Smith J L. Possibility of cmristerrce of bulk

superconductivity and spin fluctuations in U%. Phys. Rev. L’?I. 52:679-82, 1984, Los
Akllnos Natf. Lab., NM. 84-0948, 85-0530

Tacbikd M & Maekawa S. Superconductivity in the Kondo lattice, Phys. Rev. B
29:2497-502, 1984, Tohoku Univ., Res, Jnst. Iron, Steel, Other Met., Srmtil, Japan;
Argonne Natl. Lab., Mat. Sci. Technol. Div., IL. 85c1530

Varma C M. How to distinguish between a tripiet and a singlet superconductor. Bull. Arrrer,
Phys. .$OC, 29:404, 1984, AT&T BcO Labs., hkray Hill, NJ. 85-0530

Veitman M. Bound states of vector bnsuns, Phys. f.etr, B 139:307-9, 1984. Univ. Michigan,
Dept. Phys., Am Arbar, Ml.

Viflti J. Noquflibrium ‘‘critical” expmrents in the random-field Ising medel. Phys. Rev.
Leff. 52:1543-6, 1984. Grerruble Nucl, Res. Cm., Neutron DbTract. Lab., Frsnce. g5-0301

Wang W I, Mendez E E & Stern F. High mobiJity hale gas and vsfence-bsod offset in
medulationdopcd p-AIGaAs/GsAs heterojunctions. App/. Phys. Len. 45:639-41, 1984.
IBM Thomss J. Watson Res. Ctr., Yorktown Heights, NY. 854212

Wehher B R. A QCD medel for jet fragmentation including anti gJuon interference. Nut/.
Phys. B 238:492528, 19g4. CERN, Geneva, Switzerland. 850651

Weitz D A & Ofiveria M, Fractal strucNres form+d by kinetic aggregation of aqueous gold
coUoids. P/rys. Rev. L.@. 52:1433-6, 1984, Exxon Res. Eng. Co., Annandrde, NJ. 85-2982

Wider G, Macura S, Krrmar A, Errrat R R & Wutiuich K. Homonuclear twodmensionsf
lH NMR of proteins. Experimental procedures. J. Magn. Rexmaace 56:207-34, 1984.
Swiss Fed. Jnst. Tecfmcd., Inst. Molec. Biol. Blophys. srrd Lab. Pbys. Chem,, Zurich,
Switzerland, 85-1361

Wtiten E. Cosnric separation of phaacs, Phys. Rev. D 30:272-85, 1984. Jnst. Adv. Stud.,
Princeton, NJ. 85-5378

Wittea E. Non-abclian besonir.ation in two dirrrensions. Crmanrm. Math. Phys. 92:455-72,
1984. Princeton Univ., Joseph Henry Labs., NJ, 85-4255

Wtiten E. Some properties of 0(32) superstrings. Phys. I-#. B 149:351-6, 1984. Princeton
Univ., Joseph Henry Labs., NJ. 85-2347

Wehf C G, Cabn R N, Rittenberg A, Trippe T G, Ynat G P, Pnrter F C, Hernnndez J
J, Morrtanet L, Hendrick R E, Crawford R L, RrrnaM, Tornqviat N A, Hofder G,
A@ar-Benitez M, Shirnada T, LQSty M J, Gnkud G P, Wafck Ch, S~mk R E>
Frrracb R, Roper L D, Trower W P & Armstrong B. Review of particle pmpcrties. Rev.
Mad. Phys. 56:S 1-9, 1984. Univ. California, Lawrence Berkeley Lab., Berkeley; CaJtcch,
Dept. Pbys., Pasadena, CA; CERN, Eurap. Lab. ht. Phys., Geneva; Swiss Jnst. Nuci.
Res., Villigen, Switzerland; Univ. Colorado, Med. Ctr., Denver, CO; Univ. Glssgow,
Dept. Natursl Pbilos.; Rutherford Appleton Lab., Chilton, UK; Univ. Helsinki, Dept.
High Energy Phys., Finland; Univ, Karlsr-uhe, FRG; Nuci, Energy Cormnis., Madrid,
Spsin; Meiji Univ., Tokyo, Japsn; NRC, Div. Phys,, Ottawa, Csna&; Univ. Stnckfrulm,
Dcpt, Phys., Sweden; SUNY, Dept. Phys,, Stony Break, NY; Virginia Polytcch, Inst.
State Univ., Dept. Phys., Blacksburg, VA.

Wned T H, Burma C A, MiJler D A B, Chemia D S, Dnmen T C, t%ssard A C &
Wiegmarur W. High-s@ optical modulation with GsAs/GaAJAs qusntmn wefis in a p-i-n
diede structure. Appl. Phys. Lat. 4-t: 168, 1984. AT&T Belt Labs,, Hofrndel snd Murray
Hill, NJ. 85-0089

Weodbnuae J H & Dziewonaki A M. Mapping the upper mantle: three-dimensional
medeiing of earth structure by inversion of seismic waveforms, J. Geophys. Res.
89:5953-86, 1984. Harvard Univ., Dept. GwL Sci., Cambridge, MA. 85-5092

Yagubskii E B, Shcbegalev I F, Laukhin V N, Kononovich P A, Karatsovrrik M V,
Zvarykirra A V & Buravov L L Normal-pressure superconductivity in an orgsnic metal
(BEDT-TTF)213 [bis(ethylene dithiolo)tetrrrtliofrdvslene triierfide]. JETP Lzrt. -EngL Tr.
39:12-6, 1984. (Translated from Pisrna 2+. Eksp. Tear. Fiz. 39:12-5, 1984. ) Acad. Sci,
USSR, Jnst. Cbem. Phys., Moscow, USSR, 84-2183, 85-2068

Yang J, Turner M S, Steigntan G, Scbcamm D N & Oiive K A. Primordlai
nuclensynthesis. A criticsl comparison of theory srrd observation. Astrophys. J.
281:493-511, 1984, Csftech, Div. Genl. Pkmet. Sci., Pasadena, CA; Univ. Chicago,
Astron. Asrrophys, Ctr.; Fernri Natf. Accei. Lab., Ferrnilab Astmpbys, Grp,, Batavia, IL;
Univ. Delaware, Bartol Res. Fdn., Newark, DE. g5- 1527

Zettl A & Grrmer G. Phase coherence in the current-carrying charge-density-wave stste: ac-
dc coupling experiments in NbSe3. Phys. Rev. B 29:755+57, 1984. Univ. California, Dept.
Phys., Los Angeles, CA.

Zumirro B. Wu Y-S & Zer A. Chirai anomalies. higher dimensions. and differential
geomet~. Nucl. Phys. B 239:477-507, 1984. Univ~ Cafifomia, Lawrewe Berkeley Lab.
and Dept. Phys., Berkeley, CA; Univ. Washington, Dept. Phys., Seattle, WA, 854243

380


	366a: Essays of an Information Scientist, Vol:9, p.366, 1986    Current Contents, #47, p.3-17, November 24, 1986
	366b: 


