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P RO L OGU E

An Anthropologist
Studies Physicists

he public and political role of high energy physicists, the role
of science as a secular religion, as well as the history, soci-
ology, and philosophy of physics are the subjects of many important
books by eminent scholars. This book is not about how physicists
have shaped our world, or why our society has given them power
and prestige. Nor is it about the current state of knowledge and
inquiry in high energy physics. Instead it is an account of how high
energy physicists see their own world; how they have forged a -
research community for themselves, how they turn novices into
physicists, and how their community works to produce knowledge.
“Since World War II physicists have maintained a special hold on
the American imagination. Their discoveries are front-page news;
Time magazine tries to describe the latest theoretical developments.
Autobiographies of leading physicists reach best-seller lists. The
image of Albert Einstein is still used as an emblem of intelligence
and creativity. When Prime Minister Fukuda of Japan and Pres-
ident Carter met during the energy crisis of the 1970s, they decided
to fund a ten-year, multimillion-dollar research project in high en-
ergy physics. During the budget-cutting years of recession all the
major industrial countries continued to increase the funding of the
enormously costly research in this field; and in 1987 President
Reagan announced his support for a new “superconducting super-
collider” many times larger than the largest high energy physics
facility ever before built.! How is it that physics and physicists
have so strong a claim on our society?



2 Pralogue

Part of the answer is war, Competition for novel weapons during
World War I led to the organization of research and development
labs staffed by scientists and engineers. The modest successes of
these labs brought funding during World War 1II to diverse and
esoteric projects, and this time the yield was much greater: it
included radar and, most decisively, the atomic bomb. The search
for the fundamental secrets of nature was suddenly a matter of
national power and prestige. The bomb brought political influence
to the “atom smashers,” and with that influence came money;
neither has declined in the succeeding forty years, in spite of the
fact that since the war almost all high energy physicists have re-
fused to do secret research or to work on weapons.?

Part of the answer is organization. In the new mission-oriented
labs of World War II, high energy physicists learned to administer
large interdisciplinary teams of researchers, manage huge budgets,
and speak the language of government agencies. At the end of the
war, many of these same scientists were called in to help reorganize
and redefine the goals of the agencies, which have funded basic
research ever since; high energy physicists have maintained per-
sonal ties and influence in Washington. At the same time, their
organizational skills and political acumen have not gone unnoticed
in the universities: the expansion of the resources of physics de-
partments is the envy of other disciplines, and many senior high
energy physicists have become university deans, provosts, and
presidents.3

Yet another part of the answer is the emotional power of cos-
mology. The physicists’ calling is awesome: memoirs and biogra-
phies often present this corps d’elite as unique, Promethean heroes
of the search for truth. Traditionally the mysteries of the universe
have been the province of theologians and priests. Physicists of
course do not see themselves as writing the cosmology of some
secular religion: for them, religion is about belief rather than knowl-
edge. But they do see their Own profession as the revelation and

Lcustody of fundamental truth, and to a surprising degree Western
culture confirms them in this privileged role. They bring news of
another world: hidden but stable, coherent, and incorruptible. In
times of bewildering and threatening change, this gospel, however
esoteric, has a very deep appeal, (Fear may confuse these feelings,
but it does not weaken them.) The extraordinary scale and costli-
ness, of much physics research if anything reinforces its cultural
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value. The great accelerators, for example, are like me'dieval ca-
thedrals: free from the constraints of cost-benefit analysis.

The physicists who work in these great accelerators study the
basic constituents of matter and the elementary forces ch‘lt ogerate
between them. This field of study is called p.artxcle ph'ysws. (Nu-
clear physics is a separate subject area, d(?almg not with the com-
ponents of the nucleus, but with the relations betyveen .nuclel. Itcs1
implications lie mainly in nuclear energy, material science, an

ine.
me’lfllllgugh)strong in influence, high energy physicists are not strgng
in number. According to the international leaders of the community,
there are about eight hundred to a thousand very active researchers
in the world in their field. They suggest that perhaps two thousand
more are abreast of the latest developments. Three or four hundred
of all these people know one another quite well, and all the other

“practitioners want to.5 About half of the group are theorists; they
work at blackboards alone or in small, short-hve_d colla‘poratlons
of two or three people. The other half are q;g.pegmge,ntahs_ps‘; they
work with big machines in long-lived groups of twenty to fifty
people. The experimentalists and theorists need the others contri-
butions to solve their scientific problems, but they keep a pre.dlf:t-
able, friendly distance from each other, and they are readlly' distin-
guishable at any laboratory by their styles and_ habits. In this book
I will be writing primarily about experimentalists.

High energy physicists gather together to do research at ﬁvg
major accelerators, in Western Europe, the_ USSR, the Unite
States, and now Japan. The first major American acce}erator was
constructed at the University of California at Berkeley in the 1.9308
under the leadership of Ernest Orlando Lawrence, V\{hO was inde-
fatigable in his search for money to support the lab. His acceleratqr
received financial support from several sources: Lawrence publ'l-
cized the medical applications of procedures deve.loped for' basic
research in order to gain funding from an eclgctlc collectlop of
individuals, governmental agencies, private business, gnd philan-
thropic foundations. He claimed that the knowledge gal.nec}’ by the
new machine was the “‘beginning of an economic revolution™; vxf‘hen
his staff created gold from platinum Lawrence announ”ced Fhat tlTe /
information we are getting is worth more thgn gpld. ¢ His public ;
appeal that physics should be funded beqau,s,e_,,lut‘ulgl_nglately enhances
the public good has been copied by today’s physicists.




4 Prologue

Lawrence’s role in the design, construction, research, and fund-
ing of the accelerator at Berkeley established a style in laboratory
research that is maintained now throughout the particle physics
community. The close bonds between a laboratory, its research,
and its director is found in nineteenth-century science; Lawrence’s
innovation was a shift in scale and an adroit use of public opinion
to gain funding.

Funding for the high energy physics community is directly de-
termined by national governments: no private sponsorship could
maintain a field dependent on machines so massive and so con-
stantly changing. Science funding in both Japan and the United
States is determined first by the national government as part of
annual budgets. Before this budget with its science research com-
ponent is voted upon, particle physicists gather into a national high
energy physics advisory panel (HEPAP) to determine which proj-
ects they will advocate, and hence what allocations they will seek,
as a concerted community. Construction of new facilities and op-
erating budgets for the laboratories are established at this level.
This committee reports to the Department of Energy (DOE) and
the National Science Foundation (NSF) in the United States, and
to the Ministry of Education (Monbusho) in Japan. Membership on
this committee is an honor and a position of great power. Once
priorities have been established, various members begin to advo-
cate the projects and their funding to appropriate government agen-
cies and legislative committees; certain individuals are known to
be particularly effective at this crucial stage. A few physicists
regularly encourage some of their students to become science ad-
visors jn“\ygs_pingtonmsq _that they will have loyal representatives

working with key committees. |
“"Each laboratory in turn has its own program advisory committee
(PAC), which, in principle, sets long-range science policy for the
lab and decides which proposed experiments will be done and how
much accelerator time will in principle be allocated to each exper-
iment. All accepted experiments are funded entirely from the lab-
oratories’ overall budgets. Established groups within the labs also
receive funding from the lab budgets for maintenance and devel-
opment of their research equipment, known generically as “detec-
tors.” Access to the accelerator and a detector is crucial in exper-
imental particle physics, and it is the lab’s program advisory
committee that decides which groups will have that access.
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Once experiments are accepted by the program advisory com-
mittee they are scheduled by the “long-term scheduling commit-
tee,” which determines how to coordinate the various experiments
simultaneously at the laboratory. Groups want a certain number of
pulses per second from the accelerator beam over a number of
months (“beamtime”) directed to their detector; in addition, they
also want scheduled adccess to computer time and other laboratory
facilities. The long-term scheduling committee has the power to
allocate time within the PAC’s guidelines. As the slate of experi-
ments draws near, the “short-term scheduling committee,” another
powerful group, assumes control over distribution of time, includ-
ing reallotments of accelerator beamtime if they are needed becat'lse
of accelerator or detector failure. The “beam switchyard,” which
delivers accelerator beam pulses to the diverse detectors, becomes
the final arbitrator in last-minute revisions of time distributions.
Conflict at this stage is intense. Access to beamtime is a precon-
dition of power in experimental particle physics.

The community I have just described is scarcely the sor.t of group
that is generally thought of as material for ant}.nTOpologlcal study.
Classical anthropologists studied small communities that were non-
‘Western, nonindustrialized, nonliterate . . . in short, as th§ string
of negatives suggests, not like us. The methods and .theone‘s‘ tha,t,
evolved in such situations have in fact been apphed to “our
world—to the sort of “developed” societies of which anthropolo-
gists themselves are a part—for at least fifty years. A notable early
example is Ruth Benedict’s Chrysanth‘emum and the Sword, a
study of Japanese values undertaken durlng World War 11 t_o ashsess
the role of the emperor in Japanese society. But such studle?ls a‘\;e
been marginal to the main enterprise of anthropology until quite
7

re(’:l"eli:lz;ew, “repatriated” anthropologists study people with 20'?;;
as well as those without, corpora’gions as well as gl}ettloesf.rom :
status of the inquiring anthrop(;)logll(stdcl;angtzsc l?;i:{d;gdy}) from &
knowing, benevolent visitor, back ed by tec e
power, to a tolerated, perhaps.,amusmg,,maranal,prgenc .

s “tomans” O e e s shosked

yay around. The physicists I stu .

?}::elzx psa/ly of anthropologists and our srnill reseaiﬂwc:cﬁymex};s. ; ;{tgts};
regularly offer advice on ‘‘using the system’ more &
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significantly, we have become informants ourselves; our reports
and interpretations are read and debated in the communities we
study. The anthropologist no longer has the last word in the dia-
logue of fieldwork: when I submit a manuscript for publication
those who are asked to review its merits always include physicists,
And since an anthropologist often studies the same communit3;
throughout her entire career, the conversation between us may go
on for forty years. S
Anthropologists study relatively small communities, usually not
larger than three to five thousand people. A community is a group
of people who have a shared past, hope to have a shared future
have some means of acquiring new members, and have some means,
of recognizing and maintaining differences between themselves and
other. gommunities. The high energy physics community meets this
definition. The first condition of anthropological study is that the
anthropologist live in a community long enough to observe a full
cycle of routine activities. In an agricultural society, it takes the
four seasons of a year to observe all the activities associated with
food production. In a research laboratory, a full cycle comprises
the planning and execution of an experiment. v
Completing an experiment in high energy physics can take three
to five years. First, a research group selects a physics question of
current .mterest to the community and decides on a procedure for
conﬁrmlqg one of the proposed answers. It then designs equipment
for carrying out this procedure; as I shall discuss in more detail
%ater, h{gh g‘r_.}g_r_gyb__p‘tﬁl_yﬂs_igs‘,‘gxppriment_s almost always depend on
Innovations in equipment. The entire experiment, with costs, is
fiescrlbgd in a written proposal, typically of about 1’50 pages wh’ich
gl submltte_d to the lab’s Program Advisory Committee (PAC) At
anc; ?larﬁlvee;:il:e g}rloup members give lectures at other laboratories
ronam, y physics departments, describing the virtues of their
N If lIhe”ngC accepts the propos.al,.the research group begins “tool-
wg p, raftmg deta'xled descriptions of the equipment and soft-
coa;le; 222 rfltssngfm}r:g primary responsibility to individuals for various
ally take Onseot tﬂf experiment. Production and assembly will usu-
L aﬁrﬂfono ‘Agg;gyg%rs. Cond_uctmg the experiment itself may
and ot o fhyear, .durmg that t1m§ the group monitors, repairs,
collectad. oo € equipment al}d begins to analyze the data being
- 101€ group may revise the equipment, the software, or

the shape of the experiment, if early data suggest that a change is
needed. After the experiment is completed, a year or so of intensive
data analysis begins. When the group members agree that they
have found interesting data, they arrange to give another round of
lectures, trying to persuade their colleagues of the significance of
their results. If their arguments are well received, the speaker and
other members of the group “‘write up. their data” in articles sub-
mitted to scientific journals. All the members of the group, in
alphabetical order, are listed as authors, although informally every-
one comes to know who contributed what. Copies of submitted
articles are circulated as “preprints™; as a rule active researchers
read preprints, not journals. Graduate students write up for their
doctoral thesis their own contribution to the experimental design,
to the equipment, or to the analysis, but theses are seldom read
except by the candidate’s teachers. The important communications
are made by word of mouth: by informal talk and by lectures and
seminars. In five years of fieldwork I witnessed each of these stages
of producing an experiment.

The account written as an outcome of anthropological fieldwork,
an ethnography, usually includes information about four domains
of community life.® The first is ecology: the group’s means of
subsistence, the environment that supports it, the tools and other
artifacts used in getting a living from the environment. The second
is social organization: how the group structures itself, formally and
informally, in order to do work, to form factions, to maintain and
resolve conflicts, and to exchange goods and information. The third
is the developmental cycle: how the group transmits to novices the
skills, values, and knowledge that constitute a sensible, competent
person; the stages of a life and the characteristic attributes of a
person at each of those stages. The fourth is cosmology: the group’s
system of knowledge, skills, and beliefs, what is valued and what
is denigrated.

These four domains can be separated only in an artificial way,
for purposes of analysis: in all human action all four are present,
in some configuration distinctive to the group. Any ethnography,
whatever its primary focus, must address all four domains and the
relations between them if it is to contribute to an account of the
culture of the group. One current definition, developed in the work
of David Schneider and Clifford Geertz, makes “culture” a group’s
shared set of meanings, its implicit and explicit messages, encoded
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in social action, about how to interpret experience.!® The ethnog-
rapher tells how those meanings are generated, maintained, and
transmitted in different ecological settings, and how they affect the
group’s ecology. An gghnogrqg}}xq‘gswcribes patterns of explanation
and action, the meanings people bring from one situation to an-
other, the connections and distinctions people make between cer-
taifi actions, feelings, ideas, things, and their environment; these
patterns make up the culture.

The figldworker’s goal, then, is to find out what the community
takes to be knowledge, sensible action, and morality, as viell as
how its members account for unpredictable information, disturbing
actions, and troubling motives. In my fieldwork I wanted to dis-
cover the physicists’ “common sense’” world view, what everyone
in the community knows, and what every newcomer needs to learn
in order to act in a sensible way, in order to be taken seriously. I
wanted to understand how young physicists in Japan and the United
States learn the ethos of their community, how they are immedi-
ately recognizable to others as high energy physicists; how the
young person comes to display good physics Judgment, commit-
ment and trustworthiness; how physicists, research equipment, and
data are taken to be reliable and trustworthy; why these qualities
are so valued in the community; and what happens to those who
violate these expectations. The first goal is to discover what counts
as being the right kind of person in the community one studies.

I wanted to find out how the physicists generate the shared
ground that all members of the community stand upon; how they
define .the established terrain within which debate can occur, the
rgcogmzed strategies for making data and equipment and reI;uta—
t10n§, and the ground rules for contesting data, machines and rep-
utations. Describing and explaining how knowledge in science and
techpology is contested is the subject of many books and articles
publ.lshed during the past fifteen years. Through meticulous case
stufiles researchers have shown how scientists and engineers use
tl}e}r accumulated resources (reputation, funding, students, tech-
mclans', and laboratory space, equipment, and techniques) tc; make
strategic experimental choices, how they make and make use of
data t'o construct and defend their intellectual positions, how they
recrux_t supporters and defeat critics, and how the wrifteil accounts
of their work reflect and conceal this elaborate and stylized combat
I havg chosen to describe how scientists and engineers construc£
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stand what is uncontested as well as what is contested, how the
ground state is constructed as well as how the signals called data
are produced. When I speak of the shared ground I do not mean
some a priori norms or values but the daily production and repro-
duction of what is to be shared.!' In my research I wanted to find
the forces of stability, the varieties of tradition, in a community
dedicated to innovation and discovery.

Anthropologists collect life histories, stories about knowledge,
legends, myths, and theology, as well as information about net-
works, generational relations, negotiation, leadership and follow-
ership, conflict, change, and stability; they also observe the con-
struction of artifacts (“material culture™) and collect descriptions
of them. This kind of fieldwork, conducted in settings arranged and
structured by the community, not by the researcher, is known as
participant-observation. The “observation’ aspect calls for detailed
attention to how the people in the community conduct themselves
in daily life: the goal is a “thick description” of settings, language,
tone of voice, posture, gestures, clothing, distance, arrangement
of movable objects, and how all this changes from one interaction
to another, The “participant” aspect calls for the fieldworker to
take account of how the group responds to her, the stages by which
she gradually comes to be accepted or at any rate tolerated.

The anthropological literature is rife with “fables of rapport,”
feelings of communion with the subjects of investigation. Whether
we like or dislike our informants, whether they like or dislike us,
does not determine the validity of our observations or interpreta-
tions. A good fieldworker explores the foundations of empathy and
antipathy and uses them to examine the local commonsense notions
of what counts as the “obvious” responses, the adult way to act in
everyday interactions. She explores the local social construction
of emotion, .of gender, how people come to want to d

should, and how they cope with anomalies and transgressions.

—

The fieldworker needs to remain marginal. If she were to become
a fully integrated participant in the community, its sociocultural
assumptions would no longer stand out in the foreground of her
attention; and in any case it would no longer then be appropriate
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for her to be asking questions about the meaning of social actions.
On the other hand, if she “learns” too slowly, her informants may
become exasperated, impatient, or bored. It is part of the job to
make social “mistakes,” to note which of her actions are accepted
as worthy, which are treated as inappropriate, repulsive, or ridic-
ulous, and how approval or disapproval is conveyed. All this is
taken as information about how the group maintains its boundaries
and guides its own members toward acceptable behavior. The field-
worker learns to ask if her own embarrassment and anxiety are
culturally induced emotions, designed to make one wish to do what
one should do in a given culture. /

.C‘Iearly, inquiry by participant-observation cannot maintain the
distinction between subjective and objective knowledge. It does
not assume that the relations between investigator and subject
should be distant or dispassionate, still less that the investigator
shou.ld control that relationship or the subject. To the contrary, it
requ1re§ the investigator to have a cloge and complex relation,to
‘t‘he s.ubj«.ect, and to be rigorously conscious of her “objective” and

Sll.b‘]CCthC” understanding of the community as well as the inter-
'ac.tlon between her observations and her affective responses. Phys-
1c1§ts, of course, adhere to a strikingly different mode] of inciuiry—
which has led to many, many discussions between us about the
nature of knowing and knowers.

' The major fact of this kind of research is that the fieldworker
lives her' days and weeks and months within the patterns of the
community’s life, moving in Spaces shaped by the community and
taking part in its activities on its terms. Asa fieldworker she learns
what t'he informants take to be interesting, boring, useful, cata-
str(?phlc, funny, fortunate, troubling, exciting; she Ie’:ams th; right
actions for each situation, how things fall apart and how the ire
mended, While participating she must try to observe and remeﬁlber
every detail. This intense awareness is quite difficult to sustain, in

An Anthropologist Studies Physicists 11

from the experience etched in her memory that the process of
analysis and the process of writing the ethnography begins.

My fieldwork was conducted at three national laboratories over

a period of five years: National Laboratory for High Energy Physics
(Ko-Enerugie butsurigaku Kenkyusho, or KEK) at Tsukuba, Ja-
pan, Stanford Linear Accelerator (SLAC) near San Francisco, and
Fermi National Accelerator Laboratory (Fermilab) near Chicago.
I also visited other laboratories, including CERN in Geneva and
DESY near Hamburg, and several university physics departments.
My inquiry began several years before my formal commitment to
it as an anthropological study. In 1972, while I was a graduate
student in intellectual history, I took a part-time job in SLAC’s
Public Information Office. Along with three or four other graduate
students, I explained the activities of the lab to visitors, who ranged
from junior high school to college students, from the general public
to special interest groups like safety experts, electrical engineers,
and chemists, from new employees to visiting dignitaries. There
was no training for this job: we were simply told to start asking
questions, to find the right people to talk to. After about a month
of learning how to learn, I began work. Over the next three years,
I came to know a lot about the lab, and from seminars and confer-
enceés in the auditorium where I ran the -sound system I learned
more about physics. I also read textbooks and autobiographies, as
well as the history and philosophy and_sociology of physics. In-
creasingly, I took every opportunity to talk with people informally
about the lab, and I began to take my own curiosity more seriously
in the context of my own discipline of intellectual history.

My graduate research topic had been a study of social and tech-
nological change in the French Protestant textile industry in the
early nineteenth century. Gradually it became clear that I wanted
to change it: I planned to write a history of SLLAC. As word of this
spread around the lab, people who already knew me would stop
me in hallways to tell me “important information” for my research;
some began to show me files of memos, notes, and reports they
had been saving. I was delighted by the promise of all these doc-
uments.

As I learned more stories about the past, I became fascinated by
the ways they conflicted with one another. As a graduate student
I knew that it was part of the historian’s task to find the truth
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daily. As I studied the methods and models of oral history, I dis-
covered that anthropologists were concerned with explaining why

communities maintained competing versions of the past in the pres-

b

[y

was managed by the group.

As a Public Information Officer I stood outside social divisions
and yet was a familiar part of the lab. I knew and talked with many
peqple in different parts of the lab, because | had to find out about
th'elr current work in order to give the tours. I was not associated
with any particular group, as T had soon realized that in order to
do my Job well T needed to subtly dissociate myself from my
Supervisors in the Public Information Office, which was seen as

tainted by undue breoccupation with the outside world. People

shift in my roles, when I rébapbéé{red“ét‘ SLAC as an anthropologist,

sou_nd systexps, fixing broken equipment showing slides, and lis-
tening :elttentlvely. Versatility, especially around mechanical equip-
ment, is a recommendation among experimentalists, Befor I de-

.that concerned them, that they would like to se
the time came, some wrote letters of support for my project, helping
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cided on the shift to anthropology, I already knew that people were
willing to talk to me freely. As I described to some of the senior
scientists my growing interest in studying the high energy physics
community, they offered encouragement;H@_cX told me of the issues

ee studied.” When

m‘ev to make the transition to the new discipline.

In a sense, then, when my fieldwork began there were already
figures standing ready to act asi‘?/‘“vlﬂc"éif"ih'fd‘r'ﬁ“{éht/g,_f”’}For_ the anthro-
pologist, key informants are crucial; they are people with whom
one can try out. tentative interpretations and hypotheses. People
who are interested in consciously reflecting on their own culture
tend to be atypical within it, whether leaders, geniuses, or simply
marginal; they are willing to reflect on the differences between
themselves and their fellows, with amusement, sympathy, bitter-
ness, remorse, detachment, or condescension. (Ultimately, the an-
thropologist should be able to account for why certain kinds of
action lead to those roles at the edge of a community.) Key infor-
mants are indispensable; but it is essential for the fieldworker not
to become too closely identified with any specific informant or
faction in the eyes of the community, The danger is that one’s work

will become an account of a particular viewpoint and of the com-

munity’s reactions to that viewpoint,

As my fieldwork went on I noticed sharp differences in the
responses of senior physicists and of their most Jjunior colleagues.
The senior people, once they had scheduled an interview with me,
stopped phone calls and closed their office doors; anyone inter-
rupting was asked to return later. They invariably expressed inter-
est in my study, gave thoughtful responses to my questions, and
often asked me how others were responding, Each of them seemed
to feel responsible for setting me straight and helping me get the
right picture; they were clearly disappointed when they felt I failed
to understand that I was “wrong.” My first task was to suppress
my own conditioned impulse to show myself a good student—which
they elicited so well. They liked my persistent_inquisitiveness,
although they did.not like me to pursue questions they had decided
were unimportant. Some of these men had experience of interviews
with journalists and historians and questionnaires from sociologists. ,

Occasionally they would discuss the similarities and differences‘ ,

S

between my approach and that of others. o
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By contrast, when I interviewed the youngest physicists in their
offices very few of them closed their doors. Passersby would pause
and stare, and often interrupt to carry on a conversation with my
interviewee, who would break off our exchange without ceremony.
The counterpart of this disregard was very valuable; they were

much more unguarded in their responses than their seniors; indeed,

they often spoke to.me as if they were free-associating. It was as

. if-—being both a nonphysicist and a woman—I was not in a position

to use special knowledge to gain power. Once I asked what kind
of information was generally considered worth keeping secret.
“Well,” my informant answered, “one thing we never tell anyone
is .. .” It was clearly to my advantage that I was not anyone, but
it was sometimes hard to take. I had to dissemble my anger, to
resist devaluing myself and my work, and to take note as an eth-
nographer of the tremendous force of the division in the physicists’
cosmology between outsiders, no matter how well-informed, and
insiders. In 1987, when I am noticeably older than the junior phys-
icists I interview,.they still respond in the same way, in_sharp
diStiQQtiQD to the courtesy of the senior and midcareer scientists,
who are both more secure in their own positions and more alert to
the uses of the outside world,

Having done fieldwork in Japan during 1976 and again ten years
later, T have found that there, too, prominent senior physicists are
much more accessible and reflective about their communityv than
their junior and less established colleagues. But there is a major
difference: Japanese scientists in general are very interested in the
differences between one national scientific community and another,
not only in the organization and funding of research, but also in
culture. Japanese physicists are quite conscious of belonging to an
emerging scientific community, still building the so-called infra-
structure of basic research: sound scientific education and modern
laboratory equipment at all levels of the school system, excellent
research laboratories at universities, state-of-the-art research
equipment for basic researchers, an emerging “critical mass” of
first-class scientists, and sustained funding to maintain all this.
They know that they need these resources in place if they are to
parti_cipate as equals in the international high energy physics com-
mgmty, and they are eager to learn how American physicists have
gained and protected the social resources that have enabled them
to build their own world-class laboratories and staff them with first-
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rate scientists. They want to know how Americans make decisions
among themselves about the allocation of these resources. They
are interested in what parts of the American practice of science
are distinctively American, and these are my concerns too. Hence,

Japanese curiosity about my observations of the American com-
munity has often been the starting point of our conversations.

There are other differences also. At a Japanese laboratory there
is no way that a five-foot-eight green-eyed auburn-haired woman
can expect to fade into the background; and my activities are almost
as strange as my appearance. Until quite recently there has been
little public interest in high energy physics in Japan, and very little
sociology of science; the idea of being interviewed and studied is
new and surprising to Japanese scientists. I am always observed at
least as much as observing.

It might seem that an American fieldworker would share the
commonsense cultural expectations of American physicists. Tra-
ditional anthropologists have sometimes been suspicious of “repa-
triated” anthropology, arguing that without strangeness the field-
worker cannot identify the cultural assumptions of a community;
they believe that shared common sense is transparent and hence
invisible.

The premise is surely right, but the cases where it applies are
rarer than they may seem. For one thing, repatriated anthropology
is just that; one of the main reasons I worked in Japanese labs
before returning to SLAC was to acquire strangeness. And it is
important to remember that there is plenty of strangeness ‘within
the United States; in spite of the image of the melting pot, regional,
class; ethinic, religious, and occupational differences give rise to
sharply differing experiences of the world. In fact, many features
of the Japanese physicists’ social interactions—their expectations
for men and women, their sense of family, what is said and not
said, and their ways of expressing joy and anger, frustration, and
relief—seem to me very familiar, evocative of the way 1 myself
was raised by my traditional Southern family.

As I began to construct an account of physicists’ culture, certain
landmarks emerged. Three in particular persisted as key symbols
of the culture: the physicists’ experiences of time, the artifacts
called detectors, and a way of thinking that is sometimes called
“realism.” I have used these symbols in mapping the field of ac-
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ceptable strategies for making sense and being successful in the
community.

There are, in fact, three intersecting cultures involved here: that
of the international physics community, and those of J apan and the
United States. In the context of their intersections, I have focused
on two activities in particular: the training of novice physicists and
the management of changes in the structure of laboratories. Both
the training of novices and the renewal of institutions are examples
of, and models for, maintaining tradition and achieving change—
key problems in cultures dedicated to innovation.

It is during apprenticeship that traditions of research are passed
on. Patterns of apprenticeship differ in United States physics and
in Japanese physics, in ways connected to the larger national cul-
tures in which they are embedded. Institutional change also, and
resistance to it, follows different but related patterns in Japan and
the United States. The two particle physics labs on which my study
is concentrated, KEK and SLAC, face quite similar institutional
challenges. Both continue to be confronted with the problem of
balancing the interests of resident research groups—*“insiders”—
with those of visiting experimentalists, usually university based,
known as “users.” These interests concern decisions about, access
to, and management of experimental facilities at each laboratory.
Senior physicists are forced to reevaluate what is the best organi-
zational environment for physics.

Two recurring themes in my account are gender and national
culture. In the fifteen years I have been visiting physics labs, the
status of women within them has remained unchanged—in spite of
major transformations, in North America and Europe, in_opportu-
nities for women and _attitudes about their_roles. In this book,
women Temain marginal, as they ate in.the laboratory. The lab is
a-man’s world,”and I try to show why that is particularly the case
in high/efiergy physics: how the practice of physics is engendered,
how laboratory work is masc linized

“Among nm?éirﬁwns’%ommrﬁiﬁes, the Japanese have also
been peripheral. But they are moving away from their position on
the sidelines, and their presence in this book reflects that, Until
recently Japan sent money and its best researchers abroad to bring
data home; now it is beginning to bring talented researchers and
students from around the world to Japan. Japan may soon rank
among the world centers of basic scientific research; and high
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energy physicists are at the vanguard of this movement, struggling
to maintain momentum. Their efforts to establish KEK, and to
bring its equipment to world standards and keep it there, are part
of the larger goal of moving Japan from the periphery to the core
of the international community. I have tried to understand how
their strategies for this campaign are related to Japanese research
traditions.

Deeper even than submerged assumptions about gender and na-
tional identity are profound and deeply felt tensions about time
that I find coiled at the center of this culture. In the course of a
career a physicist learns the insignificance of the past,-the fear of
having too little time in the present, and anxiety about\glg,sglcs,cmc';e)’

'in the face of a too rapidly advancing future. But the content of

high energy physics, its explanations of the interactions of funda-

mental particles, screen out all consideration of elapsing,@ﬁﬁé”iﬁ:éfﬁi\ - ’“’ b
time. Although the physicists speak of generations of particles, of **

lifetimes and decay, they represent the natural world as a stylized
dance of only a few forces, endlessly repeating a small set of
choreographed interactions. They have a passionate dedication to

this vision of unchanging order: they are convinced that the deepest
triafhs must be static, independent of human frailty and fubris
Simultaneously, they believe that this grand structure of physical
truth can be progressively uncovered, and that this is the highest
and most urgent human pursuit. Their everyday anxieties about the
terrible loss of time—terrors that are carefully maintained in the
culture of physics, as if they were essential driving forces for the
good physicists—seem to me a mirror image of the cosmological
vision that transcends change and mortality. I came to this view
by spending many hours and months around detectors, coming to
see them as embodying all their builders’ divergent meanings and
experiences of time. The detectors in the end are the key informants
of this study; physicist and nature meet in the detector, where
knowledge and passion are one.

) by
N ¢ Prrdlet & LR RN 53 Y ,f.‘& ‘5 b'\l‘([’ LTSI SN O NN ) M“/‘

..... ;

y St

S
gos?'

N

Gote e

GEE AL

Piiygirg covsinariily



