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Abstract
Since 1905, Albert Einstein’s “miraculous year,” modern physics has advanced
explosively. In 2005, the World Year of Physics, a session at the SAA Annual meeting

discusses three institutional initiatives — Einstein’s collected papers, an international
geophysical program, and a research laboratory — to examine how physics and physicists
are documented and how that documentation is being collected, preserved, and used. This

paper provides a brief introduction to the research laboratory (SLAC), discusses the

origins of the SLAC Archives and History Office, its present-day operations, and the

present and future challenges it faces in attempting to preserve an accurate historical

record of SLAC’s activities.

Work supported by Department of Energy contract DE-AC02-76SF00515



Introduction

In a recent book by Iwan Rhys Morus®, he posits that the status of physics with
the public, government, and industry as “the ultimate authority in Nature” was firmly
established in the nineteenth century through a combination of factors, including the
discovery by physicists of the law of energy conservation, and the ability of physicists
both to provide the public with fascinating demonstrations of physical principles, and to
provide industry and government with useful applications of those principles.

Physics continued to rule the cultural and scientific landscape in the early
twentieth century, predominately because of the successful efforts of the Manhattan
Project to develop an atomic weapon — the use of which brought about the successful
conclusion of World War 11.> The dominance of physics on the twentieth-century
American scene, it is safe to say, was also very strongly coupled with the dominance of
the figure of Albert Einstein, who — although he did not officially participate in the
Manhattan Project — was one of the scientists who was responsible for its initation.

Einstein’s dramatic entry upon public awareness in 1905 (chronicled in another
paper in this session) was a result of the publication of his three seminal papers on the
photoelectric effect, the size of molecules, Brownian motion, and the theory of relativity.
His continuing importance throughout the twentieth century has been invoked this year,
the centennial of his 1905 “Annus Mirabilis” (Miracle Year) by physicists world-wide
who are concerned about the current standing of physics with government, industry, and
the public. The World Year of Physics 2005

...1s a United Nations endorsed, international celebration of
physics. Events throughout the year will highlight the vitality of physics
and its importance in the coming millennium, and will commemorate the
pioneering contributions of Albert Einstein in 1905. Through the efforts
of a worldwide collaboration of scientific societies, the World Year of
Physics brings the excitement of physics to the public and will inspire a
new generation of scientists.*

The new generation of scientists — twenty-first-century physicists — which the
physics community hopes to recruit and to inspire with the activities of the World Year of
Physics 2005 may have a tendency to be dismayed/put off/discouraged by the
overwhelming stature of Einstein, and by the seeming insurmountability of his
achievements. It is my position that the corrective to this feeling, in the study of
Einstein’s legacy in particular, and in the study of physics more generally, is through an
in-depth acquaintance with the day-to-day workings of physics—a history which is
collected and preserved in archives.

Physics archives are a corrective to what James Bjorken, a theoretical physicist
and one of the architects of the twentieth-century Standard Model of physics calls the
current “folk history” phenomenon in particle physics. He writes of

...an increasingly unrealistic viewpoint of the present generation
of particle physicists regarding its past. The rich history ...is
increasingly distilled into a brief folk history. This was originally



designed for the nonspecialist, but by now is used to teach new
generations of students as well. In the folk history, the Standard Model
was created as a relatively logical and straightforward process, while in
reality it was a tortured one, with many false leads. It is hard for this
generation of particle physicists to visualize the rich environment of
confusion, and the variety of abandoned alternatives, from which the
Standard Model ideology emerged. And it is difficult to now appreciate
how hard it was to go from one step to the next...°

What is SLAC?

The idea for a two-mile linear accelerator at Stanford University was conceived in
1956, proposed in 1957, and authorized by the United States (US) Congress in 1961.
Initially called "Project M," the venture was renamed "The Stanford Linear Accelerator
Center" (SLAC) in August of 1960. The original contract between Stanford University
and the U.S. Atomic Energy Commission was signed on April 30, 1962: construction
began the following July and was completed February 10, 1966. SLAC's official
dedication occurred on September 9, 1967. © SLAC is owned by the United States
government, and is operated for the US Department of Energy by Stanford University.
Its present-day mission is to design, construct and operate state-of-the-art electron
accelerators and related experimental facilities for use in high-energy physics and
synchrotron radiation research.

SLAC occupies 430 acres of the Stanford University campus near the intersection
of Sand Hill Road and US Highway 280 in northern California. In fiscal year 2002, its
budget was $209 million: it employed a staff of 1,467 (full-time equivalents); and hosted
3,000 users from a variety of institutions, including universities (147), industry (46),
government laboratories (30), and foreign countries (162).” We are proud to serve the
large international user community at SLAC, whose time on site can range from days to
weeks to years. .

SLAC’s expertise in the acceleration of electrons, in theoretical physics, and in
the design and construction of particle detectors enables its researchers to pursue answers
to basic questions about the structure of matter and about the fundamental forces that
operate in our universe. To date, 3 Nobel Prizes in Physics have been awarded for
research conducted here.® The laboratory’s major high-energy physics program for the
next decade is the B-Factory, which is a multi-national collaboration utilizing the PEP-II
storage rings and the BaBar detector to investigate the asymmetry of matter and anti-
matter.

At SLAC, scientists utilize the SPEAR synchrotron light source facility (being
rebuilt in 2003 to become “SPEAR3”) to probe the structure of matter at the atomic and
molecular scale. The SPEAR facility is an electron storage ring that makes use of the
intense, highly polarized x-rays emitted when electrons are forced to travel in a circular
path. Such x-rays are highly prized by researchers in biology, chemistry, environmental
and materials science, and related fields.



Although it began as a land-based, high-energy physics laboratory, research
developments at SLAC and in both the high-energy physics and particle astrophysics
fields have led to increasing collaboration among physicists, astrophysicists, and
cosmologists to use advanced detector-based technologies in space. SLAC is presently
collaborating on the Gamma Ray Large Area Space Telescope (GLAST) project, and this
year has become the home of the new “Kavli Institute for Particle Astrophysics and
Cosmology” which will foster collaboration between SLAC faculty and staff and
Stanford faculty in the Physics and Applied Physics Departments.

SLAC has a continuing and important role in the development of new
technologies, and maintains a deep and enduring commitment to the training of
tomorrow’s scientists and engineers. Educational programs at SLAC include graduate
programs such as the SLAC Summer Institute, undergraduate science laboratory
internships, a high school teacher curriculum development assistance program, an active
tour program, a Visitor’s Center, and a web-based “Virtual Visitor’s Center.”®

History of SLAC Archives and History Office

The SLAC Archives and History Office began its life in February 1986 as the
“SLAC History Project.” Bill Kirk, Assistant to the Director, and Louise Addis,
Associate Head Librarian, began the project with a records survey in administrative
groups throughout the lab. Identification of important records was followed by creation
of an inventory database (SLACHIST) for some 500 separate records collections, and by
the inauguration of a physical archive of important records no longer needed for current
business. The records survey was followed up with an oral history program to gather
information not fully documented in the available records.'® A long-time SLAC
employee, Marie LaBelle, with deep contacts in the SLAC community and wide
knowledge of past projects at the site, was convinced to join the Project as Acting
Archivist."*

Impetus for the SLAC project can be traced to several converging sources. The
1980°s were marked by high interest in the history of particle physics both generally in
the United States, and more locally at Stanford University. Early in the decade, the
American Institute of Physics (AIP), working on contract with the US Department of
Energy (DOE), completed a study of the records management and archives programs at
several DOE contract laboratories. A final report and several guides for the selection and
preservation of permanent records at physics laboratories resulted from this study.
Following the completion of their DOE project, AIP then initiated a much larger research
project, called the “Study of Multi-Institutional Collaborations.” To assist in organizing
the new project it tapped — among others — Stanford Curator of University Archives
Roxanne Nilan, known to the American Institute of Physics for her interest in the history
of science and for her work on the AIP’s Committee for the History of Physics.*?

Joan Warnow of the AIP had been actively encouraging Bill Kirk and Louise
Addis, as well as two successive SLAC Directors — W. K. H. Panofsky (1962-1984) and



Burton Richter (1984-1999) — to take steps to preserve SLAC’s history. Warnow also
began encouraging Nilan to take an active interest in the history of SLAC, and to do what
she could to support Kirk and Addis in their efforts. Locally at SLAC, awareness was
growing among senior management that the laboratory was beginning an important
transition period as the founding generation began to reach retirement age. Further
motivation for the SLAC History Project was provided in 1982, when Peter Galison,
Stanford University professor of philosophy and of physics, began conducting research
on probll4ems in the history of physics at Stanford, including the history of physics at
SLAC.

SLAC’s History Project officially became the “SLAC Archives and History
Office” (AHO) in the Fall of 1989, when Roxanne Nilan joined SLAC for a year’s
sabbatical to establish the new office to “evaluate, gather and make available” SLAC
historical materials.'® Nilan also continued to work as SLAC’s and Stanford’s
representative on the AIP multi-institutional collaboration study. She was succeeded as
head of the Archives and History Office by Robin Chandler, who served as SLAC
Archivist from 1990 to 1995.*° Throughout this period, Nilan, Chandler, Addis and Kirk
made significant contributions to the American Institute of Physics’ first, high-energy
physics phase of their multi-institutional collaborations research by conducting oral
histories, collecting data for a sociological census study, and supporting Peter Galison’s
related research on the history of the discovery of the J/Psi particle at SLAC in 1974.%
During this period a number of publications — including a volume entitled Big Science —
focused on the evolution of SLAC over time.*®

The period 1993 to 1995 saw some growth in the SLAC Archives program,
although staff support fluctuated. The program began a second growth spurt in mid
1996, when I was hired as permanent full-time archivist and, later that same year, when |
hired a permanent halftime archives assistant. Work on a dedicated 2400-cubic-foot
capacity state-of-the-art archival storage area was completed in 1996, and an Archives
Program Review Committee comprised of internal and external stakeholders was
established in 1999 to advise SLAC management on the goals, policies, and activities of
the Archives program.™® In 2000, a processing grant was awarded by the American
Institute of Physics to support the arrangement of the papers of Burton Richter, SLAC
Director and Nobel Laureate. By the end of calendar year 2002, the Archives and History
Office had collected and at least partially processed over 1600 cubic feet of SLAC
historical records, and had accumulated a processing backlog of roughly equivalent
proportions.

Rules We Live By

As a United States government contractor, SLAC is subject to its governing
agency’s records regulations. Originally a contractor for the US Atomic Energy
Commission (AEC), SLAC now contracts with an AEC successor agency, the US
Department of Energy (DOE). DOE is, in turn, bound by the regulations of the US
National Archives and Records Administration (NARA). Under the Federal Records
Act, 44 United States Code (chapters 21, 29 and 33), it is the authority and responsibility



of the Archivist of the United States to determine the retention and disposition of Federal
Records.? This determination is made in consultation with the creating Federal agency
and its contractors, and is documented with mutually approved instruments called
“records retention schedules.”

After a multi-year period of study and negotiation, a work group composed of
NARA appraisal archivists, DOE and DOE-contract-laboratory records managers and
archivists produced a records retention schedule for the research and development
records of the Department. DOE Schedule N1-434-96-9, United States Department of
Energy Research And Development Records Retention Schedule, was approved by DOE
and NARA for implementation in 1998. This schedule, heavily influenced by the
findings of the just-completed AIP Study of Multi-Institutional Collaborations, bases
appraisal and disposition of research records on the importance of the projects or
experiments which created them.

Experiments or projects are divided by the schedule into three levels. Level |
experiments are those which have received national or international awards of
distinction; involve the active participation of nationally or internationally prominent
investigators; or have conducted research which results in a significant improvement in
public health, safety, or other vital national interests. The significant records of Level |
experiments are scheduled for permanent retention. Level Il experiments involve
research that leads to the development of a "first of its kind" process or product; improve
an existing process, product, or application, or have implications for future research.
Significant records of Level Il experiments are scheduled to be retained for 25 years.
Level I11 experiments are those which do not fall into the Level | or Level Il categories;
the significant records of these experiments or projects are scheduled for ten-year
retentions.

Significant records of a project or experiment are those created and maintained by
the leadership of the experiment or project, and the records of the administrators who
oversee the facility where the project or experiment was housed.

How We Operate

Records management and archives at SLAC, although separately administered,
are closely coordinated operations. SLAC’s Records Management Office is located in the
Business Services Division, where the largest volume of temporary-retention, short-term-
value records is created. The Archives and History Office is located in the Research
Division of SLAC, where most of the long-term retention, continuing-value records of
the organization are created and used.

All operating units at SLAC are requested to designate a “Records Liaison” for
their unit: this individual is the major point of contact for Records Management and the
Archives and History Office, and receives periodic training from the laboratory Records
Manager and Archivist on records policies and procedures. Day-to-day guidance for the
handling of archival records is available by personal consultation and from the Archives



and History Office website,?* which features a separate section for Records Liaisons with
instructions for records storage and transfer, links to records disposition schedules, and
definitions of records and archives-specific terms.

Once records have been transferred to the Archives and History Office, they are
processed according to a “triage” approach. Basic processing is accomplished as quickly
as possible on all receipts, and a skeletal database record is created for each accession.
As accessioned records are consulted in response to reference queries, they are processed
further, and their electronic guides are improved and expanded. This second-level
processing is sometimes followed — when resources permit and the importance of the
records warrants — by the more traditional folder-level archival processing and collection
guide preparation.

Images transferred to the Archives and History Office, including photographs and
drawings, are handled individually, and are indexed in a separate database
(PHOTOINDEX). Since 1999 this database has been web-accessible?, and in 2002
thumbnail images were added to the database records for a subset of the “most-
requested” images.

Reference requests come to the Archives and History Office via personal visits,
telephone calls, correspondence, and email.

The Archives and History Office web site, created in 1997, consists of a suite of
pages grouped by the topics resources, policies and procedures, and historical
information (Figure 1). The “Resources” portion of the web site allows access to our
PHOTOINDEX database, and to a database glossary of SLAC-related vocabulary and
acronyms we maintain called “SLACSpeak.” The “Policies and Procedures” pages
provide guidance to SLAC records liaisons, and to researchers wishing to use our
collections. The “Historical Information” portion of our site provides highlights and
milestones of SLAC history, information about the Nobel Prizes won for research
completed at SLAC, and responses to a series of SLAC history-related “frequently asked
questions.”

On a monthly basis, the Archives and History Office now averages 9 personal-
contact reference requests, and 26,000 web site hits — 90 to 95% of which visit a
particular feature of our site described below. Personal contact reference requests have
dropped significantly since the time that thumbnails of the most requested photos have
been made web-accessible.

Challenges and Opportunities

Challenges facing the SLAC Archives and History Office are both physical and
intellectual. “Getting the goods,” that is, getting materials deposited in the archives, fits
both categories. Our large community of international users is a fluid population with
varying sources of support, affiliations, and connections to SLAC. As such, they pose a
unique challenge for the archival program. Many of them create records that belong to



them personally or to their home institutions, but some of them create records that are
appropriate for inclusion in the archives at SLAC. In sorting out what belongs where, we
emphasize the importance of preserving significant records in the appropriate repository
— whether at SLAC or at another institution. We work with records liaisons, individual
researchers, collaboration committees, administrative associates, and sometimes the Site
Engineering and Maintenance Department, to locate records; identify, appraise and
collect abandoned records; and explain to all relevant parties what records should be
retained and when they should be retired.

Another physical challenge is the size and nature of our processing backlog.
Although the laboratory has been around for 40 years, the Archives and History Office
has been in operation less than half that time, and has some serious catching up to do.
Some of the backlog materials have been at least viewed by current staff, but many of
them are and will remain “mystery boxes” until time and resources can be found to
complete the most basic level of processing on them. A special FY 2003 backlog
processing project, funded by the SLAC Research Division, will assist us in solving some
of the mysteries.

One of the biggest physical challenges facing our operation is the lack of storage
space on site at SLAC. We have nearly reached capacity for our archival storage area,
and in the past year have had to move all remotely stored backlog materials to an offsite
location as the need for laboratory, shop and office space on site has grown.

The most significant intellectual challenge we face is the one posed by electronic
records. SLAC has been at the leading edge of some developments in computing in
physics, and has been an early adopter in others. We have a large backlog of
experimental data tapes, as well as volumes of new materials that have been born digital.
Like other archives around the world, we are struggling to find the most appropriate
methods to identify electronic records of continuing value and to preserve them so that
they are useful — and useable — in the long term. While the computer scientists working
with the BaBar experiment wrestle with what is arguably the largest database in the
world (as of Thu Apr 3 00:01:10 2003, over 751.5 TB had been stored in 580,850 files),
the archives must plan to deal with an equally intimidating constellation of BaBar
collaboration electronic technical notes, newsletters, email messages, design drawings,
and specifications.

A small pilot project undertaken in the electronic records area has been the
documentation of SLAC’s early web site: the first one in the United States. Working
with the SLAC “Web Wizards” who developed and maintained the site, and with special
support from the Research Division, the Archives and History Office has been able to
document the development of the first pages and the first site at SLAC. We have
collected both paper and electronic records of the site, and were able to mount an online
exhibition on our early web in time for its 10" anniversary on 13 December 2001.%*
These particular pages — this online exhibition — are the features of our web site that
receive 90-95% of the monthly traffic (Figure 2).



Conclusions

Ongoing experiments at SLAC present the Archives and History Office with an
opportunity to develop a plan for electronic archiving that collects records as they are
created, but they also present a challenge, given that there are currently no storage media
standards nor any well-developed tools for electronic archiving. While keeping a keen
eye on electronic records archiving developments abroad and in the US, we are beginning
work on developing a protocol to archive the BaBar experiment’s electronic records by
developing a digital equivalent of collecting and accessioning boxes of documents as
they are created.

Tightening government budgets for scientific research impact all levels of
laboratory operations, including archival efforts. In the US there have been encouraging
signs that support for high-energy physics research is on the upswing, but those signs
have not yet translated into improved budget totals. For this reason, flexibility in meeting
the needs of the SLAC community, and in meeting the requirements of our government
oversight agencies, will continue to be an important job requirement in the Archives and
History Office.

However, despite recent funding challenges, the level of resources provided by
SLAC to the archival efforts is at an all-time high, and over the past few years the
Archives and History Office has matured into a program that is serving the needs of the
SLAC community as well as preserving the history of the important scientific work
performed at SLAC.
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Welcome
Program REeview Comtrittee

Eesources
Photographs
Collections
Mewsletters 1966-1991
SLACspeak glossary

Others' resources

FPolicies and Procedures
For AHO researchers
For records hatsons

Termnclogy

History information
Highlights & Wlestones
Nobel Prizes
Did you know? (FAQS)

hittp SAmnanar <l ctavford edubictonyd
Chaestiore: ¢ lacare elac stavford edu

Thpdated: Febnuary 5, 2003
Chawer: L. O'Hars

WELCOME!

The Stanford Linear Accelerator Center (SLAC) is a national facility operated by Stanford Tniversity for
the Departtnent of Energy and the physics commutity to conduct basic research in high energy physics and
synchrotron radiation.

SLAC's Archives and History Office ensures that SLAC's listory 15 identfied, collected, preserved and
tnade accessible to the SLAC and Stanford cotmtrunities, to researchers and the public.

Founded in 1982, the AHO has pnmary responsibility for SLAC's documentary hentage, but relies on the
SLAC community to help it m this endeavor.

The SLAC Archives and History Office has the following responsibilities:

s Zerves as a repository for documentation of the Laboratory's organizational and scientific history,

o Evaluates, selects, and preserves specific materials of archival significance created at SLAC;

o Encures compliance with relevant state and federal laws and with DOE records management policies
and procedures;

s Promotes knowledge of SLAC's unique history and mnp ortant scientific and technical
accomplishments;

o Agsists in the use of its collections by members of the SLAC and University communities, wisiting
scholars, and the public.

HOURS: By appomtment IMonday-Friday dunng regular work hours.
CONTACT: Via e-mail slacarc@slac. stanford edu, at (6507926-3091, or by mail addressed to: Stanford

Linear Accelerator Center, Archives and History Office, MYS 82, 2575 Sand Hill Road, IMenlo Parle, CA
24025,

LOCATION: Central Laboratory, Bm. G237

DIRECTIONS: Come to the Libraty Circulation Desk on the second floor of the Central Lab for
directions.

STAFF: The SLAC Archivist is Jean Marie Deken; the Assistant Archivist is Laura O'Hara The Archives
1¢ a subset of Technical Information Services (MWManager, Pat Ereite) and 15 overseen by a Program Eewview
Committee.

Figure 1: SLAC Archives and History Office web site home page

(http://www.slac.stanford.edu/history)



http://www.slac.stanford.edu/history
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SLAC Archives and History Office
Special Collection:

Documentation of the Early Web at SLAC (1991-1994)

Archives & Fiistosaefflee

Early Chronology

First Pages
Web Wizards & Mentor

Louise 4ddis
IMark Barnett
Les Cottrall
Georgs Crane

Teny Johnson
Paul Funz

Bebo White
Joan Winters

Publications

Comment Form

Figure 2: Home page of the SLAC Archives and History Office
online exhibit on the early web at SLAC
(http://www.slac.stanford.edu/history/earlyweb/)
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2 See Herken or Kevles, among many other histories of physics research in the US not cited here.

® Einstein’s signature on his and Leo Szilard’s 1939 letter to President Franklin Delano Roosevelt, warning
that the Germans could create an atomic weapon, is generally credited as being the impetus behind the
Manhattan Project to develop a nuclear weapon for use by the US in World War Il. See: Herken p. 24-25,
32-33 and Kevles, p. 324 ff.

* http://www.physics2005.org/ (14 August 2005)

> Bjorken (2003), xi

® Neal (1968).
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" http://www.slac.stanford.edu/slac/media-info/glance.html (3 April 2003).

8 1976: Burton Richter (shared with Sam C.C. Ting) for the discovery of the J/Psi particle. 1990: Jerome
Friedman, Henry Kendall and Richard Taylor "for their pioneering work in the discovery of a heavy
elementary particle of a new kind." 1995: Martin Perl (shared with Frederick Reines) for discovery of the
Tau Lepton.

% Material in this section, as well as additional information on research and educational programs, is
available from http://www.slac.stanford.edu/welcome/aboutslac.html (20 March 2003).

19 Addis and Kirk (1987) and “Historical Chronology” section of Chandler (1995). Date and volume data
are from SPIRES database SLACHIST (21 March 2003).

1 Per email communication, L. Addis to J. Deken, 4 April 2003.

12 Guidelines for Records Appraisal... (1982); Warnow, et al. (1982); Wolff (1982).

3 Nilan was co-founder, along with Henry Lowood, of the Stanford University Libraries’ “Stanford and
the Silicon Valley Project,” documenting the rise of microelectronics and personal computing in Northern
California as well as the evolution of academic science and technology on the campus.

 Meanwhile, Fermi National Accelerator Laboratory (Fermilab) in llinois was sponsoring a series of
international symposia on the history of particle physics. The first two, The Birth of Particle Physics
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