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Last week we published the list of 53
1975 biomedical articles cited eleven or
more times. On the following pages
you'll find the list of 49 physics and
chemistry articles.

All were published during the first
half of the year. They appeared in
wwelve different journals. Physical Re-
view Letters published 29 of them, more
than half. Physical Review D (Particles
and Fields) published four. The Astro-
physical Journal published papers 15, 28
and 36. Journal of the American
Chemical Society published a group of
three papers by Bingham er a/. Review
of Modem Physics published two (items
43 and 46), while each of the following
journals had one: Journal of Geophys:i-
cal Research (9); Reports on Progress in
Physics (10); Applied Optics (19); Re-
views of Geophysics and Space Physics
(27); Journal of Chemical Physics (40);
and Advances in Physics (41).

The specialists qualified 1o discuss
and explain the many articles on
charmed quarks and particle annihila-
tion must be already familiar with
them. For a layman like myself and
other readers, the list is not however en-
tirely useless. It alerts us to the fact that
a great deal of work is being done in
subatomic particles. This work is rapidly
progressing to identify a fourth class of
quarks, to supplement the three kinds
now thought to compose ordinary had-
rons.
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Dr. Benjamin W. Lee of the National
Accelerator Laboratory at Batavia, Illin-
ois, one of the authors of item 43, in-
forms me that ‘‘in order to fit every-
thing we know into one bag to explain
particles,”” he and his colleagues felt
they ‘“needed a new constituent, a new
quark, but one with a certain property
called charm. Charm is something like
electric charge, but not entirely, since it
may be destroyed in weak interactions.’’
Why has their paper been so highly
cited? ‘'This unified theory was very ex-
citing and full of promise. Some experi-
mental support was called for. Soon
after publication, published experi-
mental results came forth indicating
that the theory may be right.”'1

In addition to charm, you’ll find that
some of these papers talk of color as well
in referring to particles. Like charm,
color is a purely theoretical concept, a
pictorial shorthand for expression of a
mathematical concept. Several other pa-
pers discuss e + ¢ annihilation--the col-
lision and annihilation of electrons and
positrons to form a pure state of energy
from which all kinds of particles are
produced.

The only chemistry papers are the
group of three papers by Bingham,
Dewar and Lo. These could just have
easily been published in a journal of
chemical physics. As to why so little
chemistry appears on this list is hard 10
figure out. If citation frequencies were 2



purely random phenomenon, we might
expect a larger variety of journals to be
represented. Had we just lowered our
threshold to ten citations, instead of
eleven, we would have had another
twelve papers on the list, but all of
these were published in physics journals.

The immediacy phenomenon in-
volved here is not simple. It may be that
a field like physics has its spurts of new
activity whereas chemistry produces pa-
pers that are cited over a longer period.
The so-called half-life of papers is
known to vary from field to field, but
one cannot make generalizations. These
lists of highly cited papers concern a
small fraction of the total scientific hi-
terature. The statistical properties of
highly cited papers may be quite differ-

ent from the large population of papers
that are cited only a few tmes after
publication.

Out of 500,000 to 1,000,000 papers
published last year throughout the
world we ought to identify one out of
each thousand that is significant. We
have dealt here with one in 10,000 that
achicved citation distinction the same
year the paper was published. If space
were not a limiuing factor, we could
easily supply the next 900 papers cited
above the appropriate threshold. This
would only be about 20 titles per week
and a project worth considering in the
future.

1. Lee B W, Personal communication,
March 1976.
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