
CURRENT’ COMMENTS

Highly Cited Articles. 38. Physics and Chemistry

Papers Published in the 1950s.

Earlier this year we presented

and discussed three lists of the
classic papers of the 1940s: one for
biochemistry, I one for biomedi-
cine,2 and one for physics, chem-
istry, and mathematics.3 Now we
arc moving on to the next decade.
The list of highly cited physics and
chemistry papers which follows is
the first of three groups of classic
papers published from 1950 to 1959.
Later on we will list the biochemical
classics and the biological, medical,

and behavioral classics of the 1950s.
Overall, the 41 articles listed in

Figure 1 are a remarkable group.
During the period from 1961 to
1975, each was cited more than 500
times. The significance of over 500
citations in the 15-year period can
be better appreciated when one
considers that only 550 papers--out

of a universe estimated at over 10
million items--were so highly cited
during the same period.

Six items listed in Figure I have
been cited more than 1,000 times--
a level reached by only 200 papers--
and three of these were cited more

than 1,600 times: Bardeen et al. (3),
Jaffe (14), and Karplus (18). Jaffe’s
review article,
McDaniel and

like the article by
Brown (24), deals

with the Hammett equation, widely

used to determine how changes in

the structure of a molecule affects
its reactivity.

The other three articles in Figure

1 which were cited more than 1,000
times include an article on mole-
cular orbital theory by Roothan (32),
and a two-part article by Pariser and
Parr. They developed the so-called
P-P method for studying the elec-
tronic spectra of various kinds of
conjugated molecules. Pariser also

authored another paper (29) on this
list.

The data in columns D (citations
in 1974) and E (citations in 1975) of
Figure 1 are general indicators of
the degree of current interest in
these 1950s papers. Despite the 20-
year time lapse since these articles
were published, six of them (3, 7,

11, 12, 15 and 24) are still attracting
an increasing amount of interest.
The 1974 citation count of these

articles (column D) exceeded their
average yearly citation rate for the
years 1961-1975 (column C)--and
their 1975 citation count (column E)
exceeds that for 1974.

Seven of these 4 I papers were
authored by 11 Nobel laureates. In
one article (2) three of the five
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Figure 1. Highly citedarticlesin physics and chemistrypublishedin the 1950s.
A = item number. B = total citations 1961-1975. C = average yearly citations
1961.1975. D = citations in 1974. E = citations in 1975. Articles are listed
alphabetically by first author.
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Figure 1 continued
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Figure 1 continued
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authors won Nobel Prizes. Alder of
Germany won the 1950 Prize in
chemistry, and Bohr and Mottelson,
both of Denmark, shared the 1975
Prize in physics. A. Bohr is the son

of Neils Bohr, the Danish physicist
uho contributed to the development

of quantum theory.
The remaining eight Nobel iau-

reates on the list are Americans.
The three authors of the second
most highly cited article on the list
(3), Bardeen, Cooper, and
Schreiffer, shared the 1972 Nobel

Prize for physics. In addition,
Bardeen won the 1956 Prize for

physics.
Two well-known physicists,

Feynman and GelI-Mann, are the
authors of a paper on the Fermi
interaction (8). GelI-Mann, who pre-

dicted and named the “quark” in
particle physics, won the Nobel
Prize for physics in 1965. Feynrnan,
who recently helped develop the

parton model of the proton--and

~vhose fundamental paper on quan-

tum mechanics appeared on our
1940s list--won the Nobel Prize for

physics in 1969. Purcell, the author
of an tirticlc concerning nuclear

magnetic resonance (6), won the
Nobel Prize for physics in 1952.
Mulliken, the author of two articles
on the list (25, 26), won the 1966
Prize for chemistry, and Shockley
won the Nobel Prize for physics in
19S6.

The names of several authors of

these highly cited 1950s papers also

appctired on our 1940s list.3
Mullikcn (25, 26) \vas the sole au-
thor of two highly cited 1940s arti-
cles, ond the primary author of a
third 1940s article. Zimm (41) was
also the sole author of t~vo 1940s
artic’[es anti primary author of a
third. Four more of the authors

listed in Figure 1 appeared on our
1940s list: Purcell (6), Feynman (8),

Kittcl (34), and Shockley (35).
Of these 41 articles of the 1950s,
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one was published in 1950, two in

1951, three in 1952, six in 1953, five

in 1954, four in 1955, five in 1956,
four in 1957, seven in 1958, and four
in 1959.

In our discussion of the 1940s

classics wc noted that 957’o of the
~rticlcs were published in English.3

Figure 2. Journals that published the
highly cited 1950s articles listed in

Figure 1, according to number of arti-

cles. A = number of articles. ( Present

tide of journal given in parentheses).
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The original language of publication

of ail of the 41 articles published in

the I,950s was English.

In Figure 2, the journals that
published the 41 articles are listed

according to the number of such
articles published in each. Only two

journals account for almost half of
the articles. Twelve of the articles

1. Garfield E. Highly cited articles. 35. E

were published in Journal of Chemi-

cal Physics, and 8 in Physical Re-
view. A decade earlier, in the 1940s,

the same two journals were the
leading publishers of highly cited
physical science articles.

Other journals which published
more than one article listed in Fig-
ure I are Journal of the American
Chemical Society (5 articles), Jour-
nal of the Physical Society of Japan
(3 articles), Reviews of Modem
Physics (3 articles), and Chemical
Reviews (2 articles). It is significant
that two of the top six producers of
these articles--Reviews of Modem
Physics and Chemical Reviews--are
review journals. The importance of
review journals is well-docu-
mented.4

A revolution in physics began in

the 1950s and continues to the
present. It began by overthrowing
the simple concept of the atom as a
nucleus composed of protons and
neutrons and surrounded by
orbiting electrons. This model was

replaced with an examination of the
internal constituents of protons and
neutrons themselves, an examina-
tion which has given rise to some
weird, almost mystical concepts,
including quarks, charm, strange-
ness, and color. Many of these

clmsic physics and chemistry pa-
pers of the 1950s helped to lay the

groundwork for studying the com-
plex subatomic world.

ochemis(ry papers published in the 1940s.

Current Contents No, 8, 21 February 1977, p. 5-f 1.
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