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Recently we listed highly-cited
life-sciences articles fkom the 1930s.
Here is the corresponding list for the
physical sciences.

The 49 articles on the list were
published in 20 different journals.
The journals are listed alphabetically
in Figure 1. Figure 1 shows also the
number of articles each journal pub-
lished. The 1975 ‘impact’ for each
journal is included. Four journals
published more than half the items:
Journal of Chemical Physics (9):

Physical Review (8); Journal of the

American Chemical Society (6); and
Zeitschn_jl fir Physik (3). Seven
journals produced two articles each--
the remaining nine, one each. Two
of these are mathematics journals,
but clearly the subject involved here
is mathematical physics (articles 46
and 49). All but two of the journals
(Physikalische Zeitschnjl der

Sowjetunion and Zeitschn! jiir

Z’echnische Physik) are still being
published. As indicated in Figure 1,
a few have changed titles. Science

and Nature are notable by their ab-
sence fkom this list and the previous
list for life sciences.

November 1, 1976

The 49 articles are listed in Figure
2 alphabetically by first author. Each
was cited more than 1S0 times
during the period 1961-1975. On the
average they were cited about 375
times each during those 15 years.
And, on the average, they continue
to be cited about 30 times a year.

There is something about these
lists of classics that I haven’t stres-
sed before. I have called these clas-
sics “highly cited articles. ” In fact it
is more accurate to call them “still
highly cited articles. ” These articles
were published in the 1930s. Most
were surely cited heavily in the
1930s and 40s and 50s. Counts given
in Figure 2 are for the years 1%1-
1975 only. By then, all the papers
were already twenty to thirty years
old.

We’re restricted in our citation
counting to the period 1%1-1975 be-
cause it was in 1%1 that we began to
process. information for the Science

Citation lnde@ (SCP ) data base.
Thus this list of articles can’t include
many articles that may have been
heavily cited in the 1930s and 40s
and S0s, but are no longer cited.
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Figure 1.

Jossrrsal

Ann. Mathematics

Anna!en der Physik
Chem. Berichte
Ind. Eng. Chem. Anal. Ed.
(Analyt. Chemistry)
J. Amer. Chem. SW.
J. Chem. Physics
J. Chem. Society
J. Inst. Metals London
J. Pharmacie Chimie
(Ann. Pharm. Fr.)
J. Physique Radium
(J. Physique)

Physics
Physical Review
Phys. Zschr. Sowjetunion
(disc.)
Proc, Cambridge Phil. Sot.
Proc. Roy. Sot. Lend. A Math.
Revs, Modem Physics
Trans. Amer. Inst. Chem. Eng.
(Chem. Eng. Progr.)
Trans. Faraday Sot.
(J. Chem. SW. Faraday)
Zschr, Physik
Zschr. Techn. Physik
(disc.)

Journah that published the
ar;iclea liatc~ in Figure 2. A = number
of articles listed. B = journal’s impact
factor. (Titles in parentheses are present
titles of the journals); disc. indicates
journal has been discontinued.)

Such articles reached their citation
peaks sometime before 1961, and
then dropped below the citation level
of ten times a year--the criterion we
use in selecting articles for our
‘highly-cited’ file.

We are dealing here with a list of
articles that have a particular cita-
tion pattern in common. Other
articles--significant but of shorter ci-

tation life--had a different citation
history. Our fifteen years of data, as
unique as it is, doesn’t encompass

their records. This study reinforces a
conclusion we reached sometime
ago. Only when lS1° has compiled
citation indexes for the decades be-
fore the 1960s--zM we hope to do--
will we be able to do a satisfactory
job of identifying the other types of
citation classics and their distinct ci-
tation patterns. Then we will be

better able to interpret their histori-
cal significance.

For the reasons cited above some
of the most important work done in
the physical sciences during the
1930s is not included. The culmina-
tion of significant work in nuclear,
high energy, and particle physics
took place at that time. Some ex-
amples are Chadwick’s discovery of
the neutron (1932); the Cockroft-
Wakon description of artificial disin-
tegration of the nucleus (1932);
Anderson’s discovery of the positron
(1933); Fermi’s theory of beta-decay
(1934); Yukawa’s theory of the
meson (1935); Bohr’s compound

nucleus model (1936); the discovery
of fission (1939). Keep in mind,
however, that the relevant articles
are still cited frequently, though not
frequently enough to have gotten on
this list. In many instances, how-
ever, the work had by 1961 become
so fundamental and integral a part of
modern physics, that such individual
articles no longer needed to be cited.
By then, indeed, much of the re.
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search was explained or even as-
sumed in even secondary-school
textbooks. This progression has been
called the obliteration phenomenon.2

Inspite of all these ‘limitations’ of
such ‘classics’ lists, there can be no
doubt about the significance of the
articles that have been selected.
Eleven of the 49 articles were
authored or coauthored by future
Nobel prize winners: Bethe (article
6), 1%7 award in physics; Goeppert-
Mayer (16), 1%3 award in physics;
Landau (28 and 29), 1%2 award in
physics; Onsager (34, 35, and 36),
1968 award in chemistry; Wigner (7,
44, 45, and 46), 1%3 award in
physics. In scanning for Nobel prize
winners you may, as I did, do a
double take at articles 37 and 38 by
Perrin. These two articles on

Brownian motion by Francois Perrin
are on the same subject whose study
won his father, Jean-Baptiste
Perrin, a Nobel award in 1926.

There are other names among the
authors that may be equally familiar,
even among non-physicists: Edward
Teller of the Jahn-Teller effect
(articles 8, 21 and 29); Fowler of
Fowler’s photoemission equation for-
mulation (14); London of the Heitler-

London theorem and the London-van
der Waals attraction (31); Huckel of

ttte Huckel rule (W), and Van Vlech

of the Brooks-Van Vlech model (43).
Hardly less notable will be Bemal
(article 5), Eyring (12), Mott (33),

and Slater (39 and 40). With some
reflected pride 1 also point out the
name of L.P. Hammett (article 18). I
worked for Professor Hammett dur-
ing my brief career as a laboratory
chemist. 1 even coauthored a paper
with him and my cousin, Sid
Berrthard.3 They were very generous
to a lowly lab assistant.

The first ten articles on the list are
fairly representative of its character
as a whole. Only two (6 and 7) deal
with physics. The rest are chemistry
papers--but chemistry papers that
show application of physical research
into atomic and molecular structure.
The quantum theory, for example,
had been developed before the 30s.
Much of the work represented by the
list of papers in Figure 2 is basically
the application of quantum me-
chanics and phase change to specific
applications and ‘specific problems,
especially those of materials and
their properties. As such, the list of
articles will be of more interest to
chemists than to physicists, despite
the more frequent occurrence of the
word physics in the titles of journals
from which the articles come.

I. Garfield E. Citation classics. 2. Life sciences articles from the 1930s. CUrrenf

Content# (Cf? ) No. 43, 25 October 1976, p. 5-10.

2. . The ‘obliteration phenomenon’ in science, and the advantage of being
obliterated. CC No. 51/52, 22 December 1975, p. 5-7.

3. Bernhard S A, Garfield E & Harnrnctt L P. Specific effects in acid catalysis by

ion exchange resins. 3. Some observations on the effect of polyvalent cations.
J Amer. Chem. So.. 76:991-9$!, 1954.
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Figure 2. Are&sin the physical sciences published in the

1930s and highly cited in the period 1961-1975. A = itcrn number. B =

times cited 1961-1975. C = times cited 1975-1976.
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