
Social currents
in weak interactions

The controversy surrounding possible violation
of the AS = AQ selection rule yields useful insights

into the reward system of a scientific field.

D. Hywel White and Daniel Sullivan

At the end of his concluding remarks,
summarizing the reports at the 1962 In-
ternational Conference on High Energy
Physics at CERN, Victor Weisskopf re-
ferred to the excitement caused by ex-
perimental claims that the selection rule
known as the AS = AQ rule did not hold
and showed the New Yorker cartoon re-
printed opposite.1

It was not, as many readers surely
know, the discovery of the century, and
yet the AS = AQ selection rule contro-
versy holds a certain fascination for those
interested in understanding the devel-
opment of an important branch of particle
physics, that of weak interactions. The
possibility that the AS = AQ selection
rule was false, claimed by several groups
of experimenters in 1962,* threatened to
topple a highly successful theory of weak
interactions,4 and reconstruction would
probably require a significant effort.
While anomalous experimental data seem
frequently to be published without
creating much of a stew, the experimental
claims in this instance were taken seri-
ously by those working in weak interac-
tions at the time. The fact that the ex-
periments were shown later to be invalid
gives this chapter in the history of weak
interactions an illuminating character of
its own, and that would be reason enough
to try to reconstruct its history.

Cliometrics

Relating the AS = AQ story is not our
only purpose in this paper. Traditionally,
historians of science have been able to
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analyze not only the published work of an
individual scientist or group of scientists
working in a particular field, but also their
unpublished manuscripts, notes, letters,
and other materials. Two facts make
such an approach to the history of modern
science increasingly difficult. First, the
size of the science has grown tremen-
dously. But perhaps the second fact is
more important in the long run, namely
that contemporary scientists generate less
of the traditional sources of historical data
such as letters, notes, and so on. The
telephone conversation and face-to-face
communication at frequent conferences
or in the hall, unrecorded and unwritten,
leave much of the making of current
science unavailable to the historian. To
replace the traditional sources, investi-
gators are developing quantitative tech-
niques5 to help unravel the history of
more recent science. A second purpose
of our paper is to illustrate some of these
techniques for the case of the AS = AQ
controversy.

The analysis of quantitative historical
data, or "cliometrics" (from Clio, the
muse of history) can range, in the case of
a field in science, from the simple count-
ing of papers and people to the more
elaborate techniques of citation analysis.
Increasingly, citation analysis has come
to be regarded as a useful tool for so-
ciologists and historians of science, re-
placing the earlier, rather futile notion
that a count of the output or citations
could serve as a measure of the quality of
the scientific contributions made by a
scientist, a group, a lab, or a university.

Our data consist primarily of what we
believe to be an exhaustive bibliography
of serial articles in the physics of weak
interactions published from 1950 to 1972.
The 4691 articles in our bibliography were

written by 3949 authors from 50 countries.
In addition to listing the articles, we coded
standard bibliographic information for
the references listed at the end of each
article. This gave us a list of over 80 000
references, 64 000 of which were to other
serial articles, the rest to reviews, con-
ference proceedings and the like. Of the
serial articles, half were to other articles
in our bibliography. We read each of the
1021 experimental articles and classified
it with respect to subject area, accelerator
location, types of particle detector, etc.
We read the abstract of each theoretical
article (3571 of them) and classified it by
subject. Numerical analyses of these
data together with extensive reading of
additional sources such as reviews (99
were in our bibliography), proceedings of
conferences and published memoirs con-
stitute the main evidence used in our
study.

Serendipity

We came on the AS = AQ question by
accident. In fact, it was the kind of ser-
endipity to which experimental particle
physicists have become accustomed: we
saw an unexpected peak in a graph. We
had, from the first, been interested in the
interdependence of theory and experi-
ment in weak interactions, so we made a
graph plotting the extent to which theo-
retical papers cited experimental papers,
allowing for the effect of the relative sizes
of the theoretical and experimental lit-
eratures. In that graph (figure 1) we saw
a large peak for 1954, due to the T-6
problem, a little one in 1957 (parity), and
a bump in 1962. The 1962 bump was not
caused by the interest of theorists in the
experiments demonstrating CP violation,
since the date of the enhancement pre-
ceded the discovery of CP violation by two
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years.6 The subject of interest to the
theorists was not immediately obvious.

Not much later, however, our attention
was again drawn to the years 1961-63 by
the data exhibited in figure 2. As part of
our continuing attempt to write an overall
intellectual history of weak interactions,
we did what has become known as a co-
citation analysis of our data for each year
from 1956-72. The technique was de-
veloped primarily by Henry (i. Small and
Belver Griffith,7 and is described in the
box on page 46. Without going into too
many details regarding the information to
be gained from these particular plots, let
us just say that we were drawn immedi-
ately, especially given the peak we had
seen in our earlier graph, to a new hill that
emerged in the 1962 plot (see figure 2b).
In the 1963 plot (figure 2c) this hill had
grown substantially, to a volume slightly
greater than that of the hill representing
the main theoretical research program in
weak interactions. The special interest
in experiments shown by theorists in their
1962 papers and the new activity repre-
sented by the second hill in our 1962 and
1963 co-citation diagrams told us that
something important had happened
during that period which we had to un-
derstand. On examining the papers in-
volved, we found that the flurry of activity
we found centered on the controversy
involving the AS = AQ and A/ = '/•> se-
lection rules. Such unexpected discov-
eries are the most obvious benefits of the
quantitative techniques we have em-
ployed. When a field is as large as this
one, even a former participant may find
it difficult to identify the issues that those
working in the field at the time saw as
significant.

Selection rules and V-A theory

That is how we came to focus on the AS
= AQ story, but the story itself is, of
course, much more interesting. Up to
1957 the AS = AQ selection rule was
merely a useful, empirical rule with no
theoretical foundation. Then, in 1958,
Richard Feynman and Murray Gell-
Mann formulated a theory of weak in-
teractions, the ( V-A ) theory, an intellec-
tual tour de force whose impact was
enormous. (The V refers to vector, A to
axial vector.) The V-A theory demanded
AS = AQ as a consequence of the favored
form of the interaction. Feynman and
Gell-Mann themselves referred to the AS
= AQ selection rule explicity in their re-
markable paper:4

It should be noted that decays Z+ -» n
+ e+ + c are forbidden if we add to the
current only terms for which AS = +1
when AQ = +1. In order to cause
such a decay, the current would have
to contain a term with AS = — 1 when
^Q = +1, for example (w+n). Such a
term would then be coupled not only
to (ue) but also to all the others, in-
cluding one like (_pA°). But a cou-
pling of the form (S+n) (A°p) leads to

"This could be the discovery of the century. Depending,
of course, on how far down it goes."

The meaning of the A S = AO selection rule

The A S = AO selection role is simply this: when, in a weak decay, the strangeness quantum
number changes by one unit, this is always accompanied by a change of one unit of charge
in the strongly interacting particles participating in the reaction. It is not easy to find examples
of experiments where the rule can be applied, but an important example of the effect of the
rule occurs in K-meson decay. The K meson has isotopic spin / = V2, which implies that it
comes in two forms, the K+ with /3 = +1/2, and the K° with /3 = —1/2. Both kaons have
strangeness S = 1, and the two quantum numbers are connected by the Gell-Mann-Nishijima
relation

Q = l3 + S/2

In the weak decay of K mesons, the strangeness must change by one unit, or AS = 1,
because the lighter pions that they decay into have S = 0. Two examples of the reactions
that we are concerned with are

K°

K°
(D

(2)

The A S = A Q rule refers to the kaon and pion only, so in decay 1 A S = — 1,AO = +1 and
the reaction is forbidden; decay 2, however, is allowed. The antiparticles of the K° have
the same possible decays; in this case the only reaction allowed by AS = AO is

K° — 7T+ + e~ + T'

This would seem like an easy possibility to test experimentally except that it is hard to
be sure that one has a K° or K° due to the fact that they are usually mixed in beams. The
experiments are very difficult. Notice that for the K+ meson

K+ — TT° + e+ + v

is the only possibility allowed by charge conservation; so K+ decays cannot provide a test
of the AS = AOrule.

The existence of a AS = AO selection rule was first suggested about 1954 after several
experiments seemed to indicate that isotopic spin (/) always changed by V2 in the weak
decays of strongly interacting particles into other strongly interacting particles after certain
electromagnetic corrections were taken into account.2 Given the Gell-Mann-Nishijima
relation if A/ = % then A s = AO.

PHYSICS TODAY / APRIL 1979 41



V-A theory research program Use of neutrinos
to probe weak interactions

V-A theory research program

i S = 1Q selection rule
Use of neutrinos

to probe weak interactions

strange particle decays with AS = ±2,
violating the proposed rule AS = ± 1.

The validity of the selection rule now
took on a major importance. It was no
longer merely a convenient rule, seem-
ingly good empirically, which if shown to
be false would not cause real dismay; it
became a test for the new theory. If the
experimental data showed disagreements
with AS = AQ, the (V-A) theory, which
had been scoring one success after another
since it was proposed in 1958, might have
to be abandoned or at least be signifi-
cantly modified.8

The AS = AQ rule did not, however,

really begin to receive significant experi-
mental attention until 1961. In early
1962 the Fry-Camerini group, working at
Berkeley, published experimental data
that they interpreted to mean that the AS
= AQ rule had been violated. R. D.
Tripp, M. B. Watson and M. Ferro-Luzzi,
also in 1962, claimed in addition that the
A/ = xl-> rule was violated to a degree that
could not be explained by the expected
electromagnetic correction.9

Further fuel was added to the fire at the
1962 International Conference on the
High Energy Physics, held at CERN from
4-11 July, where Frank Crawford sum-
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paper to the number expected if the citations were randomly distributed among theoretical and
experimental papers, taking into account the relative sizes of the two literatures. Figure 1

marized the work done by his group as
well as that of the Barkas group. Both
groups claimed to have found violations
of the rule.10 L. B. Okun, in his summary
of the state of weak-interactions theory11

said:
I should like once again to stress the
importance of the problem of the AS
= AQ rule and to call on experimen-
talists to investigate this matter what-
ever the effort involved. Experimen-
tal clarification of this problem will
greatly stimulate progress of the weak
interaction theory.

By 1963 several new experimental
groups had become involved. They re-
ported their results at the International
Conference on Fundamental Aspects of
the Weak Interactions, held 9-11 Sep-
tember at Brookhaven, and the Siena
Conference on Elementary Particles, held
30 September to 5 October. At Brook-
haven Jack Steinberger and Dick Piano
summarized the work of their group
checking the earlier results of the Fry-
Camerini group and the Barkas group.12

They concluded that, while the new re-
sults were "somewhat muddy," they had
"no positive evidence that AS = AQ is
violated." They reported their claims
again at Siena a few days later13 and were
joined by the Ecole Polytechnique group
who felt that the results were "certainly
in contradiction with a strong violation of
the AS = AQ rule."14 But an Italian
group from Padova, which had earlier
participated in the Fry-Camerini exper-
iment at Berkeley, reported new results
from their experiment at CERN which
were consistent with a violation of AS =
AQ.! 5 They were cautious however, and
preferred "to avoid any anticipation and
take the experiment to the end." Abdus
Salam, the theoretical rapporteur at Siena
for weak interactions, called the AS = AQ
controversy an "epic confusion."16

With time the confusion abated. It
gradually became evident that the selec-
tion rule is, in fact, not violated in a major
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way, and that various experimental errors
produced the apparent violations seen
earlier. Our bibliography includes over
twenty experimental papers from 1964-72
reporting specific tests of Ay = AQ and
showing no violation of the rule. The
earlier results did not mark the discovery
of the century.

The story still has some interest, it
seems to us, because it shows clearly the
patterns of behavior of the different ac-
tors involved in the controversy. We feel
that these patterns, clarified by the ex-
citement, occur normally in particle
physics, and that examining them for this
case might reveal some important aspects
of the social system of particle physi-
cists.

Patterns of behavior

Patterns of article production for
theory and experiment in weak interac-
tions are, of course, markedly different.
In figure 3 we show the number of theo-
retical and experimental articles pro-
duced in weak interactions per year dur-
ing 1950-72. The rate of theoretical ar-
ticle production is largely dependent on
the number of theorists working in the
field, except for the two bumps visible in
1957-58 and in 1965-68, where the ex-
citement of parity violation and CP vio-
lation caused significant increases in per
capita article production among theorists.
The rate of experimental-article produc-
tion is fairly flat after 1957, even though
the ratio of numbers of experimentalists
to theorists interested in weak interac-
tions hovers around 1.0 after 1957. Ex-
perimental-article production is con-
strained by technology, and the increas-
ingly complex experiments required
larger groups to produce the same number
ot articles as time went on.

Big blocks of theoretical articles fo-
cussed on a small number of specific-
topics during 1950-72, and each of them
should be familiar to anyone even casually
acquainted with the field. The break-

down is shown in figure 4. Theoretical
high-lights include the r-0 puzzle, parity
violation, the seemingly endless analysis
of K-decay form factors, and, just visible
near the end of the time scale, the
emerging efforts of theorists working on
weak-electromagnetic unification (the
Weinberg-Salam theory) after t'Hooft
showed how it could be renormalized. A
similar plot of experimental activity
would show a similar rising and waning of
interest in a small number of categories.

Compared with the number of articles
devoted to such excitements as parity and
CP the AS = AQ controversy was only a
small blip. We found only 33 experi-
mental articles in all that were devoted to
AS = AQ, and a total of only 37 theoreti
cal articles. Clearly, the importance to
the field of the AS = AQ controversy does
not emerge from article production
data.

The small number of theoretical and
experimental articles devoted to the AS
= AQ selection rule were the object of
intense interest on the part of both theo-
rists and experimenters, however, as fig-
ure 5 shows. Experimental articles con-
cerned with AS = AQ were cited over 23
times more often by theoretical articles in
1963 than one would expect given their
cumulative proportion of all weak inter-
actions articles published up to that point,
and they were cited over 13 times more
often than expected in 1964 by experi-
mental articles. Theory articles on A.S' =
AQ were cited by experimental articles
over 7 times more often than expected in
1962, and about 4.5 times more often than
expected by theory articles in 1962.

The differences in timing of the peaks
in figure 5 reveal some of the internal
publication dynamics in a field such as
weak interactions, where theorists are
able to publish very quickly but experi-
menters quite often must design and
build apparatus, take data, and analyse it
before being able to publish. At least two
theorists published papers before 1962

Interrelations and visibility of important papers
in the weak interactions The height of each hill
is proportional to the number of times each
paper is cited and the distance between any two
hills is determined by the number ot times the
two papers are cited in the same article, as
discussed in the box on page 46. We show the
results for the years 1961 4 A list of the pa-
pers is available from the authors. Figure 2

speculating on the consequences to ( V~A)
theory of a violation of AS = AQ and
proposing various fix-ups.17 So, when
news of the Fry-Camerini data showing
a violation of AS = AQ became known in
late 1961, both theorists and experi-
menters who wanted to take note of the
question in 1962 could refer to at least two
theoretical papers but had only the Fry-
Camerini experimental paper (published
in February, 1962) to cite until others
were published much later in the year.
These first experimental papers reporting
violations of AS = AQ were picked up
very rapidly by theorists publishing in
1963, whereas for experimental references
to experimental tests of AS = AQ one has
to look for the publication of results from
second-generation experiments during
1963-64. Thus it is quite natural that the
peaks for references by both theorists ajid
experimenters to theoretical articles on
AS = AQ fall in 1962, the peak for theo-
retical citations of experimental AS' = AQ
articles appears in 1963, and the peak for
experimental references to other experi-
mental papers comes in 1964.

But some of the finer details of figure 5
should also command our attention.
First, they show that while theoretical
interest in AS = AQ was intense early on,
there was a rapid drop in that interest
after 1963. Experimental interest
dropped also (especially experimental
interest in theoretical AS = AQ papers),
but the level of experimental citation of
experimental AS = AQ papers never de-
clined below five times the expected
value. We will come back to these data
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Number of theoretical and experimental papers
on weak interactions from 1950 to 1972. Note
that the number of theoretical articles (black),
which depends mainly on the number of theorists
interested in the field, shows large fluctuations
as well as a rapid increase, while the number of
experimental articles is apparently subject to
stronger constraints. Figure 3

below. Each of the four graphs also
shows two secondary peaks, one about
1965-66, the other around 1968-70. Both
renewals of interest in AS = AQ were due
to speculation that a small violation of the
selection rule in K decays might explain,
or somehow be associated with, a violation
of CP invariance that had been found in
K°L decays by the Fitch-Cronin group in
1964.6

One final item is crucial for the inter-
pretation we offer below for why people
behaved the way they did during the AS
= AQ controversy. Theorists who pub-

lished on the subject in 1962-4 were on
the whole not those who had assumed a
leadership role in the evolving theoretical
research program in weak interactions,
which at that time involved activity di-
rected toward an integration of develop-
ments in unitary symmetry theory with
the newly achieved understanding of the
weak interaction provided by the V-A
theory. The theorists who responded so
rapidly to the experimental claims of a
violation of AS = AQ, proposing various
theoretical fixes, were largely theorists
whose ideas were not deeply implicated in
the current theoretical apparatus.

An interpretation

We have identified several patterns of
behavior during the AS = AQ controversy
for which explanations are not immedi-
ately obvious:
• the fact that the great surge of interest
by theorists in the AS = AQ rule ended so
quickly;
• the fact that experimental interest in
AS = AQ experiments continued to be
high long after the excitement died down;
and
• the fact that the theorists who pub-
lished on AS = AQ during this period
were in general ones who were not cen-
trally involved in the main line of theo-
retical development in weak interactions
(which says nothing, of course, about their
level of activity in other areas of particle
theory, such as strong and electromag-
netic interactions).

No explanation flows directly from our
data, but we offer a series of conjectures
that are consistent both with the data
reported here and with ideas about sci-
entific competition that have evolved and
become accepted within the sociology of
science.

Theorists seem to fall easily into four
categories with respect to the AS = AQ
controversy. First, there were those who
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Fraction of theoretical articles on weak interactions devoted to various topics as a function of time.
The AS = -\O controversy, represented by 37 theoretical articles (and 33 experimental ones)
occupies too small an area to show up on this graph. Figure 4

could be expected to be most committed
to the current theory. Their inclination
right from the start was that the experi-
mental evidence was wrong and should
probably be ignored. If Steven
Weinberg's later recollections18 are ac-
curate, Gell-Mann held this view:

At a high energy physics conference in
1962, data were reported to the effect
that neutral K-mesons and their anti-
particles can both decay into a posi-
tive pi-meson, an electron and a neu-
trino. If true this would have over-
turned a theory of weak interactions,
the "current-current model," which
had served as a basis of a great num-
ber of successes in other contexts. I
remember Murray Gell-Mann rising
and suggesting to the meeting that
since the experiments did not agree
with the theory, the experiments were
probably wrong.

A second theoretical role might be called
the "statesman." Several important
theorists, not really a part of the action,
took great pains as rapporteurs to point
out to the community the gravity of the
experimental claims regarding AS = AQ.
Weisskopf, in his summative evaluation
of the 1962 CERN conference, played this
role, as did Okun at the same confer-
ence.

A third group are those who want to
join the game. In this group were a large
number of theorists who competed with
one another in producing schemes that
would alter or fix up the general theory so
that a violation of AS = AQ of a magni-
tude consistent with experiment would be
allowed, in case the experiments were
proved right after all. They also seemed
to prefer that the current theory be valid,
but in case it wasn't, they wanted to be in
on the next theoretical movement, pref-
erably leading the parade.

A final group is made up of some frac-
tion of the remainder of the active theo-
rists, who serve as an audience before
whom those in the first three categories
perform. This group is not just a residual
category in disputes such as this, but is
essential if the others are to play their
roles. By granting or withholding its
approval the audience conveys to the
other participants in the drama an in-
creased sense of the importance of their
actions. At most times, of course, the
audience is present only in the minds of
the actors in scientific dramas, as re-
searchers anticipate how the audience
would react to this or that action. But in
physics, perhaps more than in other fields,
there are several conferences each year
where important scientific results are
communicated and where the audience is
physically present and therefore able to
heighten the drama.

We believe that the behavior of these
groups of theorists during the controversy
can be explained largely by knowing what
each stood to gain or lose, in the eyes of
each other and of the audience, depending
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Citations of theoretical and experimental articles on the AS = AO selection rule: (a) references
from theoretical to theoretical (color) and experimental (black) papers, and (b) references from
experimental to theoretical (color) and experimental (black) papers. In both graphs we plot the
ratio of the actual number of citations to the expected number. Figure 5

on the outcome. The leading developers
and elaborators of the V-A theory are
clearly best off if the experimental results
prove wrong, and they gain in the eyes of
their peers if they can claim to have
known it all along. The statesmen have
recognition by just taking a ceremonial
role, and the visibility can make them
influential with the group as a whole.
This function appears to have become
associated with a strong tradition of dis-
passionate comment.

Those who wish to join the game, the
third group mentioned above, are caught

in an interesting dilemma. If the exper-
imentalists are wrong, the time spent
proposing "fix-ups" for significant new
theoretical departures is clearly wasted.
But, if they turn out to be right, their
reputations can be made or enhanced by
proposing the most suitable new direc-
tion. They have to avoid looking like rats
leaving the sinking ship because such
opportunism lacks style, but they must
advocate new possibilities. Their be-
havior illustrates an interesting kind of
ambivalence19 that may occur frequently
in fields with solidly formulated theory.

The technique of co-citation analysis
Co-citation analysis is a technique for pro-
ducing a graphic summary of the dominant
intellectual foci in a scientific field in a par-
ticular year. The computer plots shown in
figure 2 were produced by the following
process. We identified the serial articles,
whether on weak interactions or not, that
were cited five or more times by articles
published in a given year, for each year
during 1962-64, and constructed the matri-
ces of all co-citations among the articles for
each year. Two articles are "co-cited"
when they are both cited in the same paper;
the matrices contain the number of times
each pair of highly cited documents was
cited together in that year. Next, we in-
spected the cells of each co-citation matrix
to identify those highly cited articles which
were co-cited with at least one other highly
cited article seven or more times for 1962
and ten or more times for 1963-64. We
eliminated the articles falling below these
somewhat arbitrary thresholds from the
matrix. (The change in thresholds was in-
tended to account, in a preliminary way, for
the dramatic increase in the number of pa-
pers after 1962.)

One way to think of a co-citation matrix is
as a matrix of similarity coefficients. The
more often two articles are cited together,
the higher the probability that they are seen
by researchers in the field as similar Xo each
other in intellectual focus. Such similarity
matrices can be analyzed by a technique
known as multidimensional scaling, an
iterative procedure that can produce a plot
of the set of highly cited papers in two di-
mensions such that the highly co-cited pa-
pers are placed near to each other and the
little co-cited papers are placed farther apart.
The relative distances between papers in the
plane should then be an indication of the
degree of their intellectual relatedness. To
produce diagrams of the kind shown in figure
2, each paper is treated as if it were a
Gaussian hill whose height is the number of
times it was cited in that year (its visibility)
and whose width is arbitrarily set at a value
convenient for producing attractive pictures.
The Gaussians are added together and the
resulting plot of hills and valleys gives a
sense of how much activity is going on in
different parts of the "subject space."

Notice that throughout all of this the
experimenters play a peripheral role.
That is because theorists in this field
largely, though obviously not completely,
run their own enterprise. While it
touches from time to time on the results
of experiments, the theoretical program
has a coherence and thrust of its own.
This widespread attitude of theorists
toward experiment leads experimentalists
to take some, but always publicly under-
stated, pleasure in deflating the edifices
constructed by the theorists. To discover
a violation of the AS = AQ rule, thereby
bringing down one of the major successful
theories in the history of particle physics,
would be a joy few experimenters could
pass up. To avoid losing face all around,
however, it is important that if such a
challenge is to be made, the data and
analysis had better be solid. Here we
have another example of institutionalized
ambivalence in science where strong
norms of one kind (an important impact
you can make is to bring down an estab-
lished theory, so you should try to do that)
are counterbalanced by other strong
norms (but, you have to be right because
to be so visibly wrong causes a loss of
community respect) and keeps the system
from oscillating too widely.

These two conflicting motives tugged
experimenters back and forth for several
years with respect to the AS = AQ ques-
tion. Within a year after several groups
announced that a violation had been seen,
several other groups with different ap-
paratus and more data reported no vio-
lation, thus seriously undermining the
case made in the earlier, reports. It was
this state of affairs that had prompted
Salam to call the whole thing an "epic
confusion." We do not mean to under-
estimate the excitement of a supportive
discovery, but we might say that, next to
bringing down an accepted theory, ex-
perimenters most enjoy showing up other
experimenters who have made invalid
claims to have data in disagreement with
major theories. Experimenters seem
largely to want to display the facts of na-
ture a way that changes the point of view
of the entire community.

After the excitement over a possible
dramatic violation was over, the experi-
mental community recognized that the
experimental limit on the validity of the
selection rule was a fundamental number
that should be measured as well as possi-
ble. This widely held view caused ex-
perimental groups to return to the AS =
AQ rule over and over again in succeeding
years for one more check as new technol-
ogy made more and more accurate tests
possible. That view explains, we believe,
the continued high ratio of actual to ex-
pected references to experimental AS =
AQ papers that is seen in figure 5b.

Some might argue that we have taken
liberal poetic license in our description of
the motives of theorists and experiment-
ers in particle physics. Our description
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is impressionistic and oversimplified, but
we feel, as do other sociologists of
science,20 that the reward system in a
scientific field is the place to look for keys
to understanding the behavior of scien-
tists. We hope also that our analysis has
illuminated some interesting features of
the AS = AQ controversy.

* * *

This work was made possible by NSF Grant
GS-41697 to the Research Program on Social
Analyses of Science Systems {SASS), Cornell
University, Ithaca, New York and NSF Grant
S0C76-84482 to Carleton College, Northfield,
Minnesota.
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