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INTRODUCTION

The American Ingtitute of Physics Study of Multi-Institutional Collaborations was launched in
1989and completed thisyea. The study wasiinitiated by the AP Center for History of Physics
because of the increasing importance of large-scade research projeds and the many unknowns and
complexities of documenting them. Thisisthefirst systematic examination of the organizationa
structures and functions of multi-ingtitutional collaborations. We covered resarch projeds
involving threeor more institutions in physics and related fields: high-energy physics (Phase 1),
gpacescience and geophysics (Phase 11), and ground-basel astronomy, heavy-ion and nuclea
physics, materials science,and medicd physcs (Phae Ill) . For ead discipline under study we
had a Working Group of historians, archivists, sociologists, and—most important of all
—distinguished scientists and science administrators. Our last Working Group reviewedand
updated the contents of our find report.

Throughout the AIP Study, our field work consisted on the ane hand of structured interviews
with over 450 scientists who participated in nealy 60 collaborations selecied to serve as our case
studies, and on the other hand, of site visitsto numerous archival and recrds management
programs. The interviews provided data on organizationd patterns, records credion and use, and
the likely locations of valuable documentation. The archivd site visits—to acadmia, federa
scienceagercies, the Nationd Archives, and ésewhere—provideddata m existing records
policies and pradicesand thelikelihood of call aborationsbeing documerted under current
conditions. Reports published at theend of ead phase of the study are avalable an request from
the AIP Center; summary reports are on the Center’s Web site.

The AIP Study concludes with the publication of itsfina report covering dl phases of the study
and including, asfar as possble, recett trends. The report has two constituent parts: Document-
ing Multi-Institutiond Collabarations, the full report, and Highlights and Projed Recomnenda
tions, which isthe report in hand.

It is important to note that these Highlights consist of a seledion of excerptsfrom the full
report rather than a summary of it.

Highlights follows the organization in threeparts of the full report; the excerptsfor ead sedion
typicdly focus on one discipline in order to ill ustrate the varied coverage and thein-depth work of
the AIP Study. Part A, Findings, has two sedions. Historica-Sociologicd Findingsand Archival
Findings. Our excerptsin the former are taken from the fields of ground-based astronomy and
gpacescience in the latter, the excerptsill ustrate achivd findingsin ead field covered by the
AIP Study. Part B, Appraisd of Records Creakd, consists of three gdions. In Sedion One,
Typology, our excerpts focus on the discipline of particle and ruclea physics, Sedion Two,
Functional Analysis, concentrates on geophysics; and excerptsin Sedion Threg Appraisa
Guidelines, are devoted to materials scierce. In Part C, Current Archiva Pradicesand Projec
Recommendations, the sedion on Current Archival Pradices provides highlights from the study’s
findingsin various sedorsincluding aca@mia, corporations, and federal agercies. Becaise of its
central importance, the Projed Recommendations sedionis reprintedin full. We refer through-
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out these Highlights to the relevant sedions of Documenting Multi-Institutiond Collabarations,
and encourage readersto turn to that report for more competeinformation.

Archivists and recrds managers may wonder why they must take on “yet another respongbili ty.”
A different perspedive would be that scientific adivitiesare smply being shared diff erently than
in the past—fewer scientists are doing individual or small projeds and more and more of them are
participating in coll aborative projeds.

It may be difficult for scientists—even those who direa collaborative work—to recgnizethe
importance of saving documentary source naterials. It may seam that their personal recdlections
and those of their colleagues are sufficient. Thisis unfortunate from the standpoint of present
needs. From the standpoint of the future it is disastrous, for even the imperfed personal
remlledionswill die with the scientists, and later generations will never know how some of the
important scientific work of our times was done.

The long-term AIP Study of Multi-Institutiona Coall aborations wasfunded by the AP and by
public and private foundations, including the National Sience Foundation, the Andrew W.
Mellon Foundation, the National Historicd Publications and Recrds Commisson, and the
Department of Energy. Joan Warnow-Blewett and Spencer R. Weat served as projed diredor
and asociate projed diredor throughout the AIP Study. The gaff position of projed historian
was held by Frederick Nebeker during Phase | and Joel Genuth throughout Phases |l and Ill. In
the position of projed archivist: Lynn Mdoney served duing Phase |, Janet Linde ovedapped
with Maloney on Phase | and with Anthony Capitos on Phase II, and Capitos continued as projed
archivist during Phase Il until April 1997, after which time Genuth asssted Warnow-Blewett
with these responsibilities. Major consultantsto the AIP Study incdluded historians Peter Gali son,
John Krige, Frederick Nebeker, Naomi Oreskes, and Robert Smith; archivists Deborah Cozort
Day and Roxanne Nilan; and sociologists Wedley Shrum, Ivan Chompalov, and, for Phases | ath
II, Lynne Zucker. We dso want to adknowledge the support of reseach asgstants, notably
MarthaKeyes. R. Joseph Anderson, now asgstant direcor of the AIP Center, helped out with
the work and—most importantly—provided an objedive perspedive on our draft documents.
Martha Keyes and Kiera Robinson (Phase Il), and Holly Russo (Phase Il and Final Report) were
responsible for publication layout and production of reports, ead was a&ssted by Rachd Carter.
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Photograph of the SLAC Large Detedor, known locdly asthe ‘ants on the detedor’ photograph.
It ill ustrates the sizes of large detedors and collaborationsin high-energy physicsin the mid-
199Gs. Photo courtesy of Harvey Lynch.



HISTORICAL-SOCIOLOGICAL FINDINGS
by Joel Genuth

The three phases of the AIP Study of Multi-Institutional Collaborations were organized
around the investigation of scientific disciplines. Our expectation was that while multi-
institutional projects in all fields would have similar roots in researchers’ desire for more
resources, nevertheless researchers in each specialty would have particular traditions
and needs that would shape the character of their collaborations. We searched for a
characteristic pattern within each specialty; we rarely found one. Instead, we found
significant variations in collaborations within each field. Subsequent analysis of a
database covering all three phases of the AIP Study bore out the conclusion that
discipline-specific styles of multi-institutional collaborations do not exist (see Part B,
Section One: Topology).

We found that styles of collaborating are related to aspects, such as project formation
or organization and management, that are (more or less) common in all the disciplines
we covered. For example, in every field we studied, the scope of collaboration
involvement in data management was central to its style. Some collaborations enabled
individual or groups of researchers to acquire data and then imposed few if any
requirements on what the researchers did with the data. Some collaborations
determined when and where their members acquired data—and thus what data their
members could collect—but then imposed few if any requirements on how their
members processed, analyzed, or interpreted the data they had acquired. Some
collaborations controlled data acquisition and then insisted that their members share
data streams and at least discuss interpretive issues that involved multiple data sets.
Some collaborations required that their members reach consensus on the interpretation
of data streams acquired by the collaboration prior to any dissemination of findings
outside the collaboration. Finally, some collaborations did not acquire data but
obtained and processed data that were individually and independently acquired.

In general, the broader a collaboration’s scope and the more it collectivized the
interpretation and presentation of results, the more participatory its internal
governance. Because the collaboration, in these cases, controlled the factors that
most influence the development of scientific careers, individual researchers and their
employing institutions insisted on equal participation in collaboration affairs. The
narrower a collaboration’s scope and the more it limited itself to the design and
construction of instrumentation, the more likely it was to grant decision-making power to
individual researchers or institutions. We found that the more participatory
collaborations tended to centralize their management of records more than the formal
or hierarchical collaborations. Participatory self-governance was a collaboration’s
response to its members’ interdependence in all phases of scientific work, and
members required a centralized information pool in order to assess and discuss each
other’s contributions to their shared work. Because formal or hierarchical
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collaborations tended to have more restricted scopes, their members were more prone
to have records that were unique to their use of the collaboration’s resources.

In this Highlights report, our general introduction is followed by excerpts from our
findings in the fields of ground-based astronomy (observatory builders) and space
science.

. INTRODUCTION

The stories of collaborations in the contemporary physica sciencesconstitute afascinating

tapestry of patterned diversty. Within ea scientific specidty covered by the AIP Study, the

reseachers quest for effedive, feasible, and soul-satisfying organizational frameworks for

guerying nature has produced variations on classc themes. A full and definitive acounting of

such frameworks was beyond the scope of the AIP Study, whose primary objedive hesbee to

generate empirically informed recommendationsfor how to document multi-institutiona

collaborations. However, for our program of interviews with participants in seleded

collaborations—we interviewed over 450 participantsin nealy 60 coll aborations to createthe

empiricd foundation for our recommendations—weliberdly interpreted our mandatein order to

provide the materials for afirst comparative assesnent of the rarratives of coll aborations.

Within ead of the areas of physica resarch, we dtempted to cover ararnge d charaderisticsin

the coll aborations we lected for investigation. We designed theinterviews to obtain insights

into processesthat must be understood to begin imagining a documentation strategy and framing

ahistoricd investigation:

. How did the coll aboration form and who madeit form;

. Who provided the call aboration with funding and what obli gations did the cadllaboration
oweto its patron(s);

. How was the cdlaboration organzed and managed andwho took respongbility for the
collaboration’s administrative needs,

. How did the coll aboration structure communication among itsindividual andingtitutional
members;

. How did the coll aboration divide labor and what was the role of the participating institutions
in the coll aboration,

. Who determined the timing, placement, and content of dissemination of scientific results
stemming from the coll aboration’ s adivities,

. What were the opportunities, challenges, and obstadesto international participationin a
collaboration; and

. What significancedid the coll aboration hawefor the course of scientific research andthe
caeasof itsindividual participants?

Theinterviewsthus provided at least skeletal information on the origins, organization, and legacy
of ead collaboration. The historicd and sociologicd analyses of thisinformation not only serves
the cause of identifying those cadlaboratorswho were mogt likdy to have recordsthat document
significant developments, but also can help archivists, administrators, and policy ardyststo asses
how coll aborations generate and use records, why callaborations organ ze temlvesin the ways
they do, and why they seem more or lesssuccessul in the eyesof their participants.
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Thereis, of course, no best way to run amulti-institutional collaboration; there is not even a best
way to run a coll aboration inmost of theindividual areascoveredin the AIP Study. However,
there are styles of coll aborating that are appraopriate to particular conditions or purposes that
reaur throughout the aeas andtheindividual cases. The moreintimatdy inter-dependent
participantsin a coll aboration are, themore participatory and denocratic acoll aboration tendsto
be; particle physics collaborations, in which instrumentation components made by individual teans
must all work well together to creae meaningful data, most frequently pradicethis style. At the
other extreme, collaborations crede fewer and lessintense inter-dependencies among scientists
when their purpose isto develop and maintain reseach fadli ties that members of participating
institutions compete to use. Such collaborations sharply distinguish “engineaing” from “scierce;
strive to make their fadlities' engineering serviceale to many scientific interests, and employ
elaborate organizaional structuresto insure their divisions of labor are suitable and thatal the
claimants on the fadlitiesrecave a far heaing. The geophyscscoll aborations that “import
techniques’ and the ground-based astronomy call aborations that build observatories often
pradicethisstyle. In-between these extremes are various shades of gray. The variations in how
collaborations are managed, in the roles of participating institutions, and in the dependencies of
the participating scientists underpin the archival ardlysis that follows this sedion.

[ll. GROUND-BASED ASTRONOMY: OBSERVATORY BUILDERS

A. Introduction
Only universities were charter members of dl of thefour coll aborations weinvestigated, dl of
these call aborationshawe all owed only universities to be full i ngtitutional members, andin only
one of our cases did the call aboration invent a lessthan-full-member category in order to
acommodate other scientific institutions. In all cases, the bulk of the funding for the
collaboration came from university endowments and private sources. Government funding wasan
important supdement to the privatefundingin al but one cae but seauring govemment funding
was not a pre-requisite to formalizing a coll aboration and initiating work. All the projedswere
ongoing at the time of interviewing; AlPinterviewedatotd of 15 participants.

Our sample did not include any coll aborations that involved nationd opticd or radio observatories
or that was managed by the Asciation of Universities for Research in Astronomy (AURA),
which manages many of the national observatories. Our findings would likely have been different
had such collaborations been included.

B. Projed Formation
Aging, university-owned fadli ties and frustrations with the quantity and flexibili ty of the time to
be won by competing for the use of national observatories have stimulated astronomers and
engineasin university astronomy departments to consider the creaion of new or re-cepitali zed
observatories. Would-be instigators with promising ideas for a new observatory performed
preliminary design studies (sometimes with “seed” funding and sometimes on departmental time)
and convinced their departmental colleaguesto be supportive. Collaborations becane necessary
when the department lost confidencein its ability to raise, on its own, sufficient fundsto
implement theinstigators ideas. The purpose of collaborating, in all case, was to find enough
monetary contributionsto build the observatory.
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Observatory-instigators used the scientific capabilities of nationd observatories & the context in
which to argue for their plans. The coll aborations we studed haddl succeeddin identifying an
appeding combination of feauresthat partialy distinguished them from national observatories
and partially emuated nationa observatories. Lower estimated construction costs were the most
common and obvious way for collaborationsto distinguish themselvesin an appeding way from
national observatories, but lower costs were neither necessary nor sufficient to forming an
observatory-building collaboration. In one cas, a cdlaboration raised funds comparald e to the
construction costs of a national observatory on the promise of building an observatory that
outperformed national observatories employing the same basic techniques. In the threecasain
which the coll aborations raised sgnificantly lessmoney than reedel for a retiona observatory,
they did not smply build lesser versions of national observatories but focused resources so as to
match or outperform some of the caphilities of the rationa observatories. One collaboration
acceted having lessaaossthe-board observing power, but devel oped remote-user capabilities
that enabled astronomersto cary out awide range of schedules. (For example, one astronomer,
to good effed, observed the same quasar for twenty minutes every other night for months on end.
The astronomer could not hawe cartied out such a program at anational observatory and
discharged his other responsbilities). Another coll aboration accepted having lessanguar
observing range than has been typicd, but sought at least to match the observing power of the
world’ s best telescopes within its observing range. Another built a smaller-than-nationd
observatory that covered a frequency range for which there was no dedicated national
observatory.

C. Organzationand Management
Historicdly, astronomy has long been a“big science” in the sense of needing expensive fadlities
and engineaing services, but its faali ty-buil ders have worked on a single-institution besis, and
fadlity-users, even when they have cooperated aaossinstitutiond lines, have ladlittle reed to
formalizetheir organizaion. Recenitly, however, the fadlities that have seemed worth building
cost more than any single ingtitution could raise. Thus, university astronomers have strugded
with the trade-off between centralizing projed management and mantaning ther individua
institutions' prerogatives and traditions.

On abroad level, al the observatory-building collaborations adopted similar organizational
structures. All four vested ultimateintra-coll aboration authority in aBoard of Diredors
comprised of representatives from the member ingtitutions. 1n one cage, eady manber hada
representative; in the rest, representation refleced the relative sizes of the members
contributions. The Boards met (faceto-faceor by conferencecdl) at least twicea yea and &
often asSx timesa yeda.

In al four projeds, oneindividual was most responsible for the physicd construction of the
observatories. Intwo cases, the individual was an enginee and formally designated the “ projec
manager.” In one cae, theindividual was an astronomer and formally designated the
“observatory diredor.” In the last cas, the leading scientist geographicaly dosest to the
observatory site was most responsible for construction, and he held the title “projed diredor.” In
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threeof the casa, the callaboration organzed advisory committees d scientists from the member
institutions to deliberate on trade-off s between enlarging scientific capabilitiesand assuming
engineaing and financial burdensin the development of the observatory, to dedde on broad
spedfications for additional scientific instruments for collaboration-wide use, and to plan a series
of commissoning measurementsto test the observatory’ s capbilitiesand shakedown its
component parts. In the fourth case, medings of the Board of Diredors came to include more
individual participants and effedively served as aforum for general discusson of the
collaboration’s plans and prospeds. Findly, in three caesthe Board of Diredors accasiondly
commissoned external panelsto perform design reviews of magjor observatory components.

Within this common structure of Board of Diredors, principal administrator, intra-collaboration
advisory committees, and external design-review panels, these coll aborationsvaried mostly by the
degreeto which they chose to profesgonalize the development and construction of their
observatories. Two of the calaborations were strongly professonal, meaningthe mllaboration
empowered atrained projed marmager to get the observatory built by contrading out for services
to private corporations. One of the callaborations preferred saf-management, meaning the
participating scientists managed collaboration resources and relied more on university staffs and
students than external contradorsto design and build the observatory. Finally, one of the
collaborations fell between these two extremes.

The profesgonally managed collaborations empowered their formally designated projec maragers
to build an autonomous organization to carry out the deve opment, construction, and integration
of the major observatory components. The projed managers operated mostly by contrading out
for services. The adivities of scientists at the member ingitutions were restricted to development
and construction of scientific instruments that were peripheral to the observatory’s systems
engineaing, to advising the projed manager on the spedficaions for the contrads to be let, and
(when relevant) to building technologicdly novel components. Conflicts between scientists and
projed management were common over the degreeof technical and finarcid risk to assumein the
interest of achieving the highest possble scientific performance. Such conflicts were noticedly
more intense in the memories of participantsin a projed in which scientists were building a
technologicaly novel component that was organic to the observatory’s g/stems engineeing.
While both scientists and projed mamagement had equivalent administrative accessto the Board
of Diredorsfor settlement of disputes, the burden of proof, asarule, lay with the scientists. The
Boards for these projeds considered building observatories that embodied the scientists' original
insights to be a sufficient challengefor projed management, and they protected managersfrom
presairesto continue pushing the state-of-the-art.

The moderately professonalized observatory-building collaboration, like the highly
professonalized ones, operated mostly by contrading out for services, with an individual
designated to keep the contractors centraly coordinated. However, in thisinstarce, the Board
seleded a scientist from one of the member institutions to be observatory diredor and the
coordinator of the contractors without giving the direcor or his member institution the authority
to hire the contracors. Instead, the contrading was spread acrossall the membe institutions.
When the call aboration sucaumbed to the emptation of accepting szable technicd risk (though at
no additional cost) to achieve greaer scientific capabilities than originaly planred, and the
contrador developing the technicdly risky component ran into difficulties, the coll aboration asa
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whole suffered. Asword of the problems of one contractor spread through the callaboration, the
observatory diredor, given hislad of hiring and firing authority over the contractors, did not
have the clout to keep the rest of thecontradors from letting their schedules slip. The
collaboration came to view this organizaion as inadequate, and in pursuing a second major
projed, it has added a projed manager, who reportsto the observatory diredor, to tradk and
evaluate the progressof contradors.

The self-managed collaboration went beyond the moderately professonal collaboration by not
only letting the member institutions be the administrators of observatory devel opment and
construction but also by doing much of the work in-house. The division of institutional labor was
part of the formal agreement that formed the callaboration. Initidly, this callaboration was going
to have an enginee serve as project manager, but the individual resigned ealy in the
collaboration’slife, and the Board of Diredors dedded not to hire aredacement. Nosingle
entity fill ed the vaauum in inter-institutional coordination. The Board itself used its medingsto
identify collaboration-wide tasks and to assgn sub-groupsto cary out the reede work. An
Exeautive Committeg consisting of one scientist from ead institution, held conference cdls every
two weeksto assessdevelopment. And the scientist whose ingtitution was responsible for the
bulk of the hardware development was designated “projed diredor” and hisinstitution oversaw
adivity at the observatory ste. With money tight (andin theabsnceof professonal projec
management to negotiatethe kest vduefor the reededdesign and construction services) the
collaboration came to operate on a cash-conserving, build-it-yoursdf basis.* Graduate students
and postdocs were heaily relied on to perform labor that could have bee doneby construction
workers.

None of the coll aborations we stud ed centralized project management to the point that its Board
of Diredors, comprised of representatives of ead member ingtitution, becane afigurehead body.
In all our cases, the Board of Directors was a vibrant, dedsion-making body. 2

H. Communication Patterns
All of these coll aborations strongly centralized communication cacening observatory design and
construction in the office of the projea manager (or his equivalentin the lessprofesgonaly
managed collaborations). Information from SWGs, instrument builders, and contracors flowed
to the projed manager, who kept the Governing Board and scientists at member institutions

There are multi ple posshle reasons for this coll aboration’s relatively paltry use of external services. The
projed diredor’singtitution had a tradition of building in-house, and the instrumentation did not represent such a
technical challenge asto require anploying professonal services.

%In seledi ng case studies, we ansidered AURA-managed national observatoriesto be singleingtitutions
and thus outside the scope of our study, and we focused on coll aborations among universities & the most
significant challenge for documentation research. Our finding would certainly have been different had our sample
included coll aborations that involved AURA-managed observatorieswith other observatories. AURA appoints a
“projed diredor” with the power to make dedsionswhen the engineaing and scientific leaders of a projed clash.
Boards of diredors, when they exist, serve to set broad goals and to hold the projed diredor acoountable but not as
vehicles by which the ingtitutions that contribute financiall y to the projed resolve intra-projed disputes.
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apprized of progressand devel opments. When coll aboration members disputed aprojed
manager’ s dedsions, they direaly communicaed their concernsto members of the Governing
Board.

Communicaion concerning observatory use for scientific research was strongly decentralized.
Time dl ocation committees of member institutions usidly did not inform ead other of the
proposals they recaved, and scientists who could benefit from coordinating their observations had
to lean about ead other and make arrangements on their own. The slf-maragedcoll aboration
came dosest to centralizing somecommunication concerning observatory use. Its Governing
Board has considered trying to coordinate the eff orts of severd scientistsin order toimplement
large observing projeds that noindividud scientist could readily carry out.

I. Sacial and Scientific Signrificance
Only one of these coll aborationsfinished building its observatory on timeand an budget, and it
was one that had professonalizeddevelopmentand construction. The otherseither suff ered from
amateurism in their cost estimates or outright considered a dower paceof construction lessevil
than creaing a powerful organization that could build an observatory punctually by spending
money quickly and efficiently. All of the coll aborations succeealed (or apparently will) in building
their observatories, though the onesthat overran construction schedules have had problems
operating aswell aswas initially spedfied, becaise too many of the principal individuals in the
development of individual components had become too busy with new work (taken on during the
construction delays) to participate in observatory integration and shake-down. The observatories
all have been or will be used for awide variety of studies. The common contribution to
astronomy of threeof the observatories has been to show that part of a national observatory’s
cgpabilities can be built on a several-university budget; the fourth stands for the abili ty of severd
universities to build a general-purpose observatory around atechnologicdly novel and challenging
component when private philanthropists are willi ng to donate $100milli on.

Observatory-building projeds, in the opinion of nealy dl interviewees, arefor tenured professas
who are uninterested in moving, becaiuse these projeds absorbed scientists' time without
generating scientific accompli shments needel for building a caee in astronomy. Scientistsin the
more professonali zed coll aborations were prone to complain about the power and personality of
the projea manager, while scientistsin the more self-managed coll aborations were prone to
complain about the quantity and paceof the work. However, such confli cts were not projed-
threaening, and none of the interviewees mentioned the posshility of empowering an individual
to balance scientific and engineaing interests. Theintervieweesimplicitly understood that both
professona management and self-management have their virtues, both come ata price,and there
can be no fundamental mid-stream change in organizational approach to managing observatory
development.

VIIl. SPACE SCIENCE

A. Introduction
For spacescience AlP interviewed approximately 100 participantsin sx multi-institutiona
projedsthat were all launched between 1975and 1985 (In the terminology of the field,
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“projed” refersto the eff ort to launch, operate, andanalyze data from spacecaft; wewill use
“projed” in the spacescientists sensein thissedion.) Thesefiguresinclude the projectsand
interviews undertaken in our parallel study of the European SpaceAgency (ESA). AlP staff and
consultants conscioudly tried to cover arange of feauresin the seledion of projedsto
investigate: projeds managed by different spaceflight centers, projedswhose participating
scientists came from avariety of institutions, international and nationally organized projeds,
astrophysicd and plaretary sciernce projeds, and smaller andlarger projeds. In our choice of
interviewees, the AIP staff sought to coveradl the types of people who might bevitd to the
documentation of scientific work, from administrators at funding agenciesto graduate students at
university departments. However, the perspedive of flight-center scientists and engineasis
strongest, because they turned out to be the hest sources of documentation of space siernce
projeds during the period we studied.

C. Organzationand Management
NASA hasimposed aformal structure on spacescience projeds. Program managers at NASA
Healqguarters, enginees by training, have overseen projed managers, also engineas by training,
at NASA spaceflight centers. Projed managers have overseen the design, construction and
integration of spacecaft, including their payloads of scientific instruments. The PIs, scientists by
training, have designed and built scientific instruments. A projed scientist, typicdly an employee
of the spaceflight center, has advised the projed manager on spacecaft engineeing options that
could affed the projed’s scientific cgpabili ties and has kept the other Plsinformed of spacecaft
engineaing deve opments. To discussand resolve cdlective scientific concerns the projea
scientist has led medings of a*“ Science Working Group” (SWG) of Plsand seled members of
their teams. The projed scientist has also reported to a program scientist at NASA Healquerters,
who has been able to bring scientists concernsto the program manager at Healquarters or their
mutual superiors.

These arrangements hawe atempted to managean intrinsic tengon in the concept of spacescience
projeds: which isthe more difficult and significant challenge—sending and operating equipment
in space or satisfying criteria of scientific value? All spaceprojeds have had common problems
of design and operations, and projed maragers are expert in building apparatus that will function
in space However, science projeds, whether pursued in space the natural eath environment, or
the laboratory, have been valuable only if they yielded new or improved data. By providing
scientists with their own line of communicaion to higher authorities, NASA has reminded projec
managers that they must serve aswell as manage the Pls. Projeds vary in how they copewith
thistension.

1. The Scope of the Science Working Groups
Science Working Groupsin our sample varied in how much businessthey handled. Scientists
appea to have been torn between limiting the scope of the SWG, and thus maximizing their
autonomy from ead other, and expanding the scope of the SWG, and thus maximizing their unity
in deding with projed enginee's and outside scientists.
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Most commonly, the SWG restricted itself to deding with colledive issues that were engineered
into the projed’ sinitial design, such as problems of interference between scientific instruments or
the protocol for coordinating the operations of the instruments. At the other extreme, the SWGs
for the two projedsthat originated outside flight centersfelt the reed to expand their scopein
order to seaure or maximizethe projed’s scientific vaues. These two projeds suff ered through
more confli cts than the others we studed, because the SWGswanted responsbilities that the
projed or program manager considered their province

Even the projeds with expanded SWGs kept significant areas of science adivity in the control of
their projeds experiment teans and outsde the SWGS' jurisdictions. Experiment (i.e.,
instrument) builders amost always cared principaly about the gacecaft’ s capabili tiesandtheir
individual interfacesto it rather than the capabilitiesand designsof other experiments. Individud
teans dedded when, where, and what to publish. When scientists within a projed reacled
different conclusions about the same topic, they dmost dways diseminated ther views
individually without attempting to read an intra-projed consensus.

2. The Scope of Flight Center Officials
In every projed, the flight center projed manager was responsible for the projed’s money and
schedule and was usidly themost powerful individud in the projed duringits design and
construction. In most cases projed managers imposed their flight center’s customs on the
projed. Most issues were resolved in communiques between Pls (or their engineas) and the
projed manager (or astaff member the projed marager assgned to tradk scierce payloads).
Even when the Pls resented the flight center’s culture or the projed manager’ s style, they usualy
acommodated ead other.

During misson design and construction, the neeals of the projed manager consistently determined
the scope of the projed scientist’s work. When the SWG dedt with colledive scienceissues
without requesting additional resources, the projed manager needed the projed scientist’s
guidance on when engineaing expediency might upset the ientists' planning. When the SWG
incubated conflicting ambitions that the spaceceft could not handle, the projed marager needel
the projed scientist to adjud cate confli ctsamongthe scientists and medate between the scientists
and projed maragement.

After the launch, projed scientists administered projea fundsfor data andyses and fielded
proposals from members of scienceteams pursuing longer-term reseach on their data sets. Once
funding for the projed ceased, scienceteams had to obtain funding for ardlysesin the gerera
competition for NASA program grants.

3. Coordination AmongFlight Centers
The cass we studed included threeinternationa, multi-flight center projeds: two multi-
gpacecaft projedsin which one spacecaft was built at ead flight center, and one single-
gpacecaft projed in which the flight centers ead huilt part of the spacecaft. The multi-spacecaft
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projeds were conscioudy organized to minimizeinter-flight center engineaing interfaces, to
maximizethe projea managers individual and colledive latitude, and to leave coordination of the
projed’s greaer-than-national cgpabilitiesto post-launch operations—the province of the SWG,
which operated as an international body in both these projeds.

In the cage of asngle spacecsft thathad systems built by multiple flight ceners, the projed staffs
communicaed heavily to discover and solve the integration problems before the scheduled launch,
but the rations gill had their own SWGs, which operated autonomoudy. Ead flight cenier’s
SWG had designated blocks of timein which it could spedfy how the spacecsft should be
operated.

4. The Scope of NASA Headquaters Officials
OnceHealquarters had seleded aflight center, seleded the Pls, and initiated the flow of money
for aprojed, itsofficials lost most but not all ability to exert daily influence over a projed.
Whether they continued to be adivein aprojed depended on the projed’ sbudget and the
intensity of conflict between scientists and projed management. Whena projed was unusudly
expensive, or when conflict within the projed was sufficiently intense, Headquarters officials were
influential. Even when not interested in exercising influence, program managers often colleaed
excdlent records, becaise projed managers were careful to report thoroughly and to invite
program managers to important medings. To do otherwise was to risk exciting aprogram
manager’ s sugicions thata projea harbored hidden problems. Program scientists only becane
significant when participating scientists and projed managers could not resolve their conflicts.

D. Activities of Experiment Teams
“Experiment” in the terminology of spacescience hasreferred to the design, construction and
operation of an instrument plus processng and interpreting the signals the instrument returns. For
purposes of design and construction, an instrument was often broken down into self-contained
“boxes,” whose medhanicd interfaces were cleanly and smply spedfiedat the dart of the projed
and whose digital interfaces could be worked out over the course of construction. The head of a
team usually hasthetitle “principal investigator” (PI), and that is how we will use thatterm.?
Other tean members with independent standing as scientists usidly held the title “co-inves-
tigator.” The significance of that title, as will be e, hasvaried.

“Scientists interested in carving out a niche for themselves in spaceexperimentation must “ space
qualify” an instrument by demonstrating that it can survive the rigors of launch and gperatein the
harsh environment of space Experimentalists have routinely employed two strategiesto med
these difficult challenges. First, they consciously looked for laboratory instruments they thought
could be adapted for usein spacewithout compromising too severdy on theinstruments
scientificdly valuable feaures. Semnd, they have relied on components that have proven their

3In projeds that formed outside the spaceflight centers, Pl referred to the overall projed instigator and
leader, and another term, like principal scientist, was used for the scientistsin charge of buil ding particular
instruments.
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reliabili ty in commercial or military use* and rarely attempted to develop and use ednica
novelties unlessan industrial firm was interested in taking up thenovety’ smanufacure. Once
experimentalists have spacequalified an instrument, they usually have not even considered
diversifying into a new areaof instrumentation because of the competition they would facefrom
established spedalists.

Experiment teans hawe usudly hadacerter-periphery structure. At the center has leenasmall
number of institutions overseang hardware development and basic data-processng software. On
the periphery are scientists, often from other ingtitutions, providing additional expertise in the
scienceardysis of the data. In thismanrer, work on the many technica problems of spacebased
instrumentation have been efficiently centralized without wasting data on experimentdi sts
unaware of all the ways the data could be used.

“Co-investigators’ has been the common term both for scientistswho contribute to an instrument
while working at a different institution from the Pl and for scientistsswho increase a team’s
scientific breadth. When co-investigators contributed to instrument design and construction, the
Pl had to dedde on the dl ocation of theexperiment’s spacecatft resources among the

instrument’ s components and was responsible for keging the several parts compatible. Co-
investigators who were included to increase scientific breadth never influenced the technicd
development of an experiment; they were chiefly of symbolic importance, demonstrating theexis-
tenceof outsiders confidencein the scientific value of a proposed experiment.

H. Communication Patterns
The spacescience projeds we studied aways structured formal communication in ahub-and-
gpoke fashion. However, the office at the hub varied and the importanceof the hub in comparison
to the spokes shifted with stages of the projed. Consequently it is difficult to cast trustworthy
and meaningful generalizations.

The most important communication hubs during the conceptualization of space sierce projeds
have been the NASA and ESA spaceflight centers. However, other ingtitutionsin both the
United States (Johns Hopkins Applied Physics Laboratory, American Science & Engineaing) and
Europe (Rutherford Appleton Laboratory, Max Planck Institute for Extra-terrestrial Physics) have
also succesdully functioned as hubs for conceptualization. (More recently, the “W orking

Groups’ that advise “discipline scientists’” at NASA Headquarters have leocome pro-adivein the
design of scienceprojeds.) The“spokes' in thisinitial stage have beenxperimentdi sts with
hopes of tailoring a projed tofit their instrumentation expertise.

Onceaprojed wasconcdved, a“discipline sientist” or “division chief’” at agency headquarters
becane the hub for projea communication. Projed instigators fed information to their agency
advocae. Spokes consisted in this stage of members of the agency’s advisory panels (andin the

“The military context in which the parts and maerials of space instrumentationoriginated has not
noticeably hindered space scientists. They have used them successully without needing to know their internal
workings or the manufacturing processe wsed in their fabrication.
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United States, the National Academy’s SpaceStudies Board) that compared the virtues of
projeds vying for funding.

When headquerters seaured funding for aprojed, it declared aprojed marager and aprojed
scientist at a spaceflight center to be the communicationshubs. The projed marager receved
and pas®d on theinformation the Pls needel to build instruments that were technicaly
compatible with ead other and the spacecaft. The projed scientist recaved and pasd on the
information the Pls neaded to develop their data acquisition strategies. In the event of an
irreconcilable conflict, each lada contad at agency headquarters. The project manager wasthe
more important hub during design and construction; the projed scientist becamemoreimportant
after launch.

|. Sccial Sgnificance
Spacescience call aborationshave ber high-risk, high-reward venturesfor their participating
scientists. When projeds have succealed, participants obtained unpreceanteddata. When they
have failed—and failure caneasly be die tofadorsbeyond scientists' control—participants have
still had to continue to compete for carea rewards with disciplinary peea's obtaining datain safer
fashion. Increasing participants nervousnesshasbean ther impresson that the number of flight
opportunities has been deaeasing and the time spent in their design and construction has been
increasing. Instrument designers on university faaulties fed most threaered, becauselong, risky
undertakings are not well suited to graduate students. By contrast, university scientists without
direa responsibility for instrumentation have happily prospered when they have been ableto lean
enough about an instrument to useits data with imaginative sophistication.

As economists have long noted, failure must be tolerable for people to accept risks. The
challenge for spacescience communities will be to keep failurefrom becoming intolerablefor
scientists. If flight opportunities for experimentalists are few, then there must be careerewards
for those who succesdully provide desirable spaceinstrumentation for projedsthat fail. If
professonal productivity isjudged by the quantity and qudity of papers publishedin journds of
astronomy and plaretary scierce, then there must be enough flight opportunities for
experimentalists to recoup from projed failures. Recent NASA policy has favored more frequent
launchings of smaller scientific projeds.



ARCHIVAL FINDINGS
by Joan Warnow-Blewett

In our full report, Documenting Multi-Institutional Collaborations, this section includes
archival findings from all the fields studied by the AIP followed by some findings on the
impact of the Web and other electronic records and a passage about other findings of
archival interest. These Highlights contains excerpts from the archival findings from
each field and closes with an excerpt from the subsection, Other Findings of Archival
Interest.

. INTRODUCTION

Thisreport isbased on anumber of sources. (1) archival analysis of over 450interviews on the
nealy 60 seleded cases for the disciplinesincluded in the AIP Study; (2) the patterns uncovered
through the historicd-sociologicd analysis of these interviews; (3) discussons with archivists at
the home ingtitutions of interviewees; (4) site visits to discussrecrd-keguing with administrators
and reoords officers (espedally at federal funding agencies) involved with our disciplines; (5)
discusgons with National Archives and Records Administration appraisal archivists for the federal
agencies, and (6) the AIP Center’s general knowledge of archival ingtitutionsin various settings.

Il. FIELDSSTUDIED BY THE AIP

A. Geophysics
The best locaionsto find the records of geophysics projeds, acarding to the interview subjeds,
are the Science Management Offices (SMOs) and the consortium headquarters; they are, for
example, the most likely locations for collaboration-wide mailings. SMOs provide the likely
locaionsfor records of projectadministrators, ScienceWorking Groups (SWGs) and exeautive
committees. Similarly, consortium headquarters have the records of the projed’s chief scientists
(diredor, president, etc.), its standing committees (and, perhaps, subcommittees), andits
Exeautive Committee Other key playersat consortium headquarters are staff scientistsor
engineaswho work with ead scientific party. For example, for the Ocean Drrilli ng Program, one
of the staff scientists asgststhe co-chief scientists with the planning and ship-board
administration. Because of these responsibili ties, records of the staff scientists would provide
valuable documentation. However, at SMOs and consortium headquarters, there were typicdly no
formal record-kegping requirements imposed by the coll aboration. In certain geophysics or
oceanography projeds, the ships' logs provide acentral record of a project and perhaps even
metadata concerning the conditionsunder which data were @lleded. These logs are dten
considered to be institutional records; their value in documenting projeds is someimes
overlooked.

Because projedsin geophysics have alonger, more palitica, prefunding period—our
investigations located additional caegories of remrds at policy-making bodies. These records
were at the National Academy of Sciencesin theUnited States and, atthe international level, the
International Council of Scientific Unions (ICSU) and the World Meteorologicd Organization
(WMO).
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Geophysics projeds—like othersin the field sciences—generate eledronic data of long-term
usefulnessfor scientific reseach. In addition, samplestaken in field research (such as cylinders of
sediment and rock) are often preserved for future reseach. Although our study did not focus on
the final disposition of the data creatd by these projeds, we know there aie mary eledronic data
centersfor these disciplines. The largest holder of geosciencedatain the United Statesisthe
National Oceanic and Atmospheric Administration (NOAA) with anumber of fadlitiesaaossthe
country (e.g., the National Geophysicd Data Center in Boulder). In the case we studied, it may
not always have been mandatory for individual investigators to deposit their datainto a data
archives. By and large the trend is for more stringent requirements. We are avare thet some
eledronic dataarefoundby archivistsin the records of individua scientists, when this happens,
archivists should notify the appraopriate data center.

B. GroundBased Astronamy: Observatory Builders
We found that the patterns of organization and maragement of al telescope-building
collaborations are quite similar. All four collaborations included in our case studies vested
authority in aBoard of Diredors, and made one individual most responsible for the physicd
construction, usualy with the title of projea manager but occasionally another title. In most
cases they organized Science Advisory/Science Steaing Committees of scientists from the
member institutions to develop scientific instruments and advise the projed manager on the trade-
off s between scientific capabilitiesand engineaing and finarcid burdens. In thebuilding
collaborations in which netional observatories were members, management has been unified,
giving dedsion-making power to a project manager when the scientific and engineeing leaders
clash and lessening the authority of the Board of Direcors & representatives of mamber
ingtitutions. Virtually al of the individuals holding these positions are on university faaulties
where archiva repodtoriesare available.

Despite these simil arities, the difficulties of documenting the work of telescope-building
collaborations are distinctive among the disciplinescovered by thelong-term AIP Study, andthis
istrue for the building of both academic and nationd observatories.

In the cage of acagmic observatories, funding is mostly from non-federd sources—private
university endowments, state university allocations, and private foundati ons; support from federd
funding agencies exists in some case, but has bean limitedin its scope, e.g., to support site
development. Private funding usudly meanslessstringent records requirements. Coll aboration
proposal files, progressreports, correspondencewith grant officers, and other related records may
never have been creaed or—when they have—may be more difficult tofindin universty
administrative files or in records of private foundations. When considering which university
should be most responsible for saving records of an observatory’s design, construction, and
operation, we look to the university with which the observatory was affili ated; in most casesthis
will also be the university that has the largest membership on the coll aboration’s Board of
Diredors (refleding the size of its obligation).
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Documenting the building of national observatoriesis complicaed by the records policies of the
National Science Foundation (NSF)—the agercy that supports thebuilding and mantenarce of
the national observatoriesin the U.S.> Unlike the Department of Energy’s contract |aboratories,
the NSF's contrad laboratories and observatories do not crede federal records, acmrdingly,
these national observatories are not required by law to maintain records management programs or
seaure records of archival value. While at least some rationa observatories retan records, we ae
not aware that any of them have archiva programs. Tomake matters worse, nationa
observatories are not affili ated with universities or other organizaions with archival programs and
thus ladk natural repositories.

C. GroundBased Astronamy: Users of Observatories
If it isdifficult to document the building of observatories, it seensvirtualy impossble to
document coll aborations of observatory users—at least radio telescope users.® The reaonis
straightforward. They leave a Santy payer tral (except for observationd data) because:
. They neither design nor build the instrumentation they use;
. They require little or no dedicated funding; and
. They require only minimal organizational structures.

The best documentation of a given collaboration isto be found in the lead scientist’s proposal for
use of a participating observatory’ s telescope and his/her coll aborati on-wide correspondence  For
minimal documentation, then, we need radio observatories to hawe policies to preserve their
proposal and evaluation records. For aricher record, we ae dependent upon leadscientists to
save their papers and their employing ingtitutionsto accesson them for their archives.

It ishighly unlikely that the cientific data of VLBI (very long-baseinterferometry) calaborations
will be useful for future reseach. Aswe leaned, the data streams from ead of the participating
observatories had first to be succesgully correlated. Although these correl ated data are preserved
following NASA regulations, considerable processng is required before correlated data can be the
basis for scientific interpretation; further, our interview subjeds agreed that this processng
required too much familiarity with the original observing conditions and instrumentation for
anyone who had not been involved with the data acquisition.

*The AIP Study’ sfour casestudies of telescope-building coll aborations did not include any collabaations
involving national optical or radio telesopes. Asa result, our archival amalysisof thiscategory of coll aborative
buil ding is based on previous experience of the AIP Center, the AIP Study’s site visits, and input from the Working
Group rather than the usual combination of these dementsand oral history interviews conducted by the AIP Study.

TheAIP Study’ sfour casestudies of telescope-using coll aborations did not include any collabaations
conducting sky surveys or, indeed, any coll aborations of optical telescope users. Acoordingly, our archival analysis
of coll aborative research in the uses of optical telescopes and in conducting ky surveys isseverdy limited; it is
based solely on the previous experience of the AIP Center and input from the Working Group, rather than the
usual combination of these dementsand oral history interviews conducted by the AIP Study.
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D. Materials Science
Our historicd analysis of collaborations in materials science makes distinctionsbetween those that
make use of acceerators for synchrotron radiation and reacor fadlitiesat DOE National
Laboratories and those that do not. Our archival analysisis strikingly different for these two
caegories.

Collaborations that do not use national laboratory fadli ties present documentation challenges
whether managed by universities or corporations. Intwo of threeinstances of universty-managed
collaborations, the coll aborationsmadefind funding dedsionson ingitutional members’ reseach;
al threecasalacked gphysica |ocation beyond their officesat thefiscally acountalde university.
In afield with strong participation of corporate organizations, it isnot surprising that our cag
studiesincluded an instancein which the coll aboration was managed by a corporate menber
which no longer exists becaise it was merged into another corporation. Such mergers confront
corporate historians and archivists with questions concerning successul transfers of records; we
can only urge corporationsin such stuations to be responsblefor adeqatetransfer of archiva
records.

Asusual, support by federal scienceagercies gererates some @re documentation. However, a
cautionary noteisin order. NSF centers (the Scienceand Tedhnology Centers and the Materials
Reseach Scienceand Engineaing Centers) havwe anerged in recent decales on university
campuses, most, if not all, of the centersmake thefina dedsions on which resarchers at member
institutions get funded. This delegation of some authority from NSF toits centers diminishes the
detail of documentation at NSF Headquarters; thus, it isimportant for university archivesto take
responsibility for seauring their NSF centers' records of long-term value.

The characeristics of those calaborationsthat did make use d accéeratorsor readors at DOE
National Laboratories (half of our case studies) are quite different from those materials scierce
collaborations that did not. For one thing, they had some attributessimil ar to those we were
familiar with from other studiesinvolving DOE National Laboratories. they wereall required to
submit both technicd and managerial plansto the Fadlity Advisory Committees (our generic term
for avariety of titles) of the laboratory fadlity, and they al had aliaison with the DOE Laboratory
fadlity (whether cdled spokesperson, staff director, or an untitled member who played therole).
These characeristics aure preservation an the part of the DOE Nationa Laboratories of some
core records and help uslocate documentation for sgnificant coll aborations. On the other hand,
we found that the callaborations rernted spacefor offices atthe ynchrotron laboratories, these
offices are freestanding and impermanent, and the coll aborations do not creake federd records
unlessthe DOE laboratory is aformal member of the coll aboration. Wea so foundthat eah
institutional member of a collaboration raisedits own funds; typicaly acagmicinstitutions go to
NSF and corporate members use internal funds.

E. Medical Physics
It isvirtually impossble for usto assesswith any certainty the archivd situation in the aeaof
medicd physics. Thereasonsare several. The AIP Study experienced difficultiesin persuading
individuals in the discipline to participate fully (or at all) in our interview program and found that
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even the more eminent leaders of the community were not at all familiar with questions of
documenting their discipline for historicd and socia sciencestudies. Also, the AIP Center has
had little experiencein documenting the research adivities of medica schods or other medica
reseach centers, in saving papers of individud praditioners,” or in deding with the key funding
agency—the National Institutes of Hedth (or its constituent parts, such asthe National Cancer
Ingtitute).? Consequently, our appraisa guiddinesand aur projed recommendations to funding
agencies and reseach ingtitutionsin the field are—for the most part—merely suggestive.

F. ParticleandNuclear Physics
1. Introduction

Theinitial phase of our long-term study of multi-institutional collaborations was devoted to high-
energy physics. During our third, and last, phase of the projed we examined briefly the aeaof
heavy-ion physics. We found the charactristics of the disciplines to be so much the same that
(with the agreenent of the Working Group) we hawe combined our findings as call aborationsin
particle physics. Moreover, we have been told that our findings conform to those in nuclea
physics experiments. Thus, this disciplinary category is now titled, particle and ruclea physics.

It isinteresting to note that in the brief period between the time our high-energy physics projeds
were conductedand those we studed of heavy-ion physcs were conducted, there were some
management changes. In addition to the numerous well-known roles from high-energy physics,
we found management structuresin heavy-ion physics more familiar to us from collaborationsin
other disciplines—in one a projectengineerandin the other a projed manager—as well asa
technicd committeeand aboard madeup of representativesfrom mamber institutions. These
structures may indicae emerging compexitiesin the various areas of particle and nuclea physics
collaborations that archivists should be on thelookaut for.

2. Archival Analysis
The main locations of recrds appea to be in the hands of spokespersons; at the laboratories; and,
to alesser extent, with group leaders. We focus here on recrds with spokespersons and at the
|aboratories.

a. Spdkespersons
Spokespersons, in realy all of the cases we studed, had the most comp ete documentation. We
found that the larger the callaboration, the more likdy the spokegperson was to have kept the

The AIP Member Soci ety most relevant to medical physics isthe American Associationof Physicistsin
Medicine which joined the AIPin 1973—afairly recent affili ation compared to aher AIP Member Societies. This,
combined with the fact that the Asociation does not represent the full scope d medicine-relateddisciplines
included in our seleded case studies, may account for the fact that most practitionerswe encountered during the
course of the AIP Study lacked knowledge of the daumentary concens, responsibiliti es, and services of the AIP
Center.

8our ignorance about the NIH presents a ngjor obstacle to our advocacy for effedive preservation
activities; e.g., we learned from our Working Group that the proposal process—so valuable in providing core
documentation of coll aboration plans and progress—varies among the institutes of the NIH.



20 HIGHLIGHTS AND PROJECT RECOMM ENDATIONS

proposal and related materials. In addition, most spokespersons have some unique materials, e.g.,
correspondencewith laboratory administration.

With larger numbers of people and institutional members, the role of spokesperson hascome to
encompassmanageria tasks. Thereis, for example, ample eviderce that intra-coll aboration

maili ngs correlate with the larger, more receant collaborations; responsibili ty for such maili ngs falls
largely on spokespersons. In the best cases we' ve seen, their “archives’ were well-organized and
covered al aspeds of the coll aboration’ s work, induding minutes of coll aboration medings
(technicd reports from group leaders and others on their assgnments for detedor development
and data andysis, etc.), techncd memoranda, and other intra-coll aboration maili ngs. In ather
cases, spokespersons appeaed to have kept many of these files but they wereliterdly in pilesal
over their offices and may be difficult to extrad from other, unrelated materials. Conversdly,
collaborations with fewer than 30 people and four or five groups, as was comma in the 1970s
communicaed more by telephone and in lessformal meeings, resulting in far thinner
documentation.

b. Accderator Labaratories
The AIP Center was aware from its ealier study of DOE National Laboratoriesthat these
laboratories were the best source of documentation on the adivities of their Physics Advisory
Committees. (There are variations on the title of these committees; we refer to them genericdly
here as PACs.) Sitevisits duingthe arrent projed establi shedthat the laboratoriesstill retain a
full set of PAC records, including proposasfrom coll aborationsfor experimenta work and
acceerator beamtime and minutes of the PAC’ s dedsion-making process

The AIP Study of Multi-Institutiona Coll aborations providedevidencefor other sgnificant
documentation of collaborations at the laboratories. During the 19805, more cetailed ayreemnents
emerged covering the responsibili ties of both the laboratory and ead of the institutional members
of acallaboration. These respongbilities rangefrom detedor devel opment and construction to
provision of computer fadlities and financial commitments. The most detailed of these agreenents
today are called Memoranda of Understanding.

There has been avery significant shift of responsibili ties from individual investigators and
universitiesto the laboratories. Recantly, the laboratories have been exercising tighter control
over experiments—at least the larger, more expensve mes. For onething, major funding for
large detedorsis now likely to come diredly to the laboratories from DOE and NSF, rather than
to the institutional groups. In addition, there areincreasng and widespreaddemands for
acountability on the part of DOE in such areas as fiscd matters and hedth and safety. In some
cases, the nedl for tighter control on the part of the laboratories may be refleded in the
spokesperson being alaboratory staffer; in other cases, the spokesperson may be required to
remain on site during the entire construction period of the experiment. Finall y, there wasevidence
of yet another shift from acalemic laboratoriesto accderator fadli ties—for fabricaion of detec
tor components; in addition, as detedors become bigger and more complex, laboratories tend to
have more permanent staff in order to maintain detecdor components. Overall, the trend is for the
laboratories to be the locaion for many technicd records.
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G. SpaeScience
In the field of large spacescience coll aborationsin the United States, NASA providesvirtudly all
of the funding and much of the technicad and managerial expertise through its spacefli ght centers.
Spacescience projeds have formal record-keeping requirements related to the organizational
structure NASA imposes on its projeds. Also, since participating scientists creae individual
instruments which have to be integrated into a single spacecaft, considerable formally
documented interadtion between flight centers and the experiment teams takesplace The
situation is very similar for the European SpaceAgency (ESA) and itsflight center. For these
reasons, substantial documentation is virtually always creaed by spacescienceprojeds. The
creaion of records does not, of course, equate with saving those records. Outside of NASA,
creaing and saving records is largely based on the personal inclinations of participants.

The bureaucratic structure imposed by NASA—espeaally at thefli ght centers—means that
ceatain offices are held responsible for spedfic aspeds of NASA projeds and are expeded to
creae spedfic cakgories of records. Because of this, records are ceaed aimost regardiessof the
circumstances of the particular instrument-building team (such as number of member institutions
and geographicd distribution). At the NASA Healquarters level, however, more dacumertation
is generated for joint projeds with spaceagerciesabroad, and for missonsfunded from budget
linesthat attract annual congresgonal scrutiny.

The best documentation for information concerning scientific aspeds of the misson, acarding to
the scientists who responded to our questionnaires, are the records of the SienceWorking
Group. These materials are normally located with the projed scientist, who chairs this group of
principal investigators.

Finally, our investigations located a small number of categories of records (about 10) that, taken
asawhole, provide adeqate documentation for dl multi-institutional coll aborative reseaich in
gpacescience. For any one projed these records arelocaiedat severd settings. The man
locations of recordsin the United States are at the National Academy of Sciencesin its Space
Studies Board records (previously the SpaceScience Board);® in the hands of discipline scientists,
program scientists, and program maragers at NASA Headqarters, projed scientists and projed
managers at NASA flight centers, and Pls of projed experiments (instruments). At ESA the
important policy groupsto document are the Science Programme Committeeand the Space
Science Advisory Committeeand its two working groups: the Astronomy Working Group andthe
Solar System Working Group. Additional records are those of the European SpaceeScien
Committeeof the European Science Foundation; it synthesizes, promotes, and coordinates advice

9Projectsin space science, like those in geophysics, have along, more politi cal, prefunding period; the
National Academy’s Space Studies Board has been the most important poli cy-making bady for space iercein the
u.s.
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on European Spacescienceand policy from the sm@acesciencecommunity in Europe. Finaly,
funding agencies of the several nations involved in ead misson independently passjudgement on
proposals to build experiments for ESA projeds.

H. Computer-Mediated Collabarations
In the third and last phase of the long-term study, the AlP determined that it should deliberatdy
examine a rew category of coll aborations that might well becomemore dominant in future
collaborative reseach. The principal charaderistic our threecasestudesin this category hawein
common isthe centrd role of computer scienceand te chnology—hence he name for this group,
Computer-Mediated Collaborations. In thisarea the AIP sought tolean of the relative hedth of
these new kinds of projeds. would they continue and thrive over the rea future? Weaso needed
to obtain a deaer picture of the ways, if any, the focus on computer science and computer
techniques would affea a coll aboration’s organizationd structure andthe recordsthe
collaboration generated, as well aswhich records should be preserved.

Would these new computer-mediated collaborations prosper in the nea future? From our site
visitsto NSF and DOE and the meding of our Working Group, the resounding, general answer
must be yes. For one thing, the NSF STCs[Scienceand Technology Centers] apea to be
thriving and we can felieve some of them will be devoted to research in computer scienceand
technology. The Grand Challenge is no longer aformal NSF program unto itself, but it seans
reasonably clea that such projeaswill be consgdered under theK nowledgeand Distributed

Intelli gence (KDI) program under development at NSF. Collaboratory-style projeds will also fall
within the KDI at NSF and continue recaving support at DOE under its Mathemeticd Division,
which—under various names—has been the organizaion within DOE for high-end computing. It
isimportant to note that coll aboratory techniquesare now implemented by projedsin awide
range of disciplines from eledronicsto reseachin AIDS.*

V. OTHERFINDINGSOF ARCHIVAL INTEREST

B. Trendsin Multi-Institutiond Collabarations
We close with ane more striking change. Coll aborationsin onefield may take on characeristics
of those in another field. The point was made clea to us at the last meding of the AIP Study
referred to ealier. The subjed wasthe role of the builders and the users of detedorg/instruments
in the fields of particle physics and ground-basedastronomy. A deca@ or more ago, most
particle detecors were built and used by the same, single callaboration and most telescopes were
built by a coll aboration (and then mantained by the fadli ty) for other scientiststo use. The

Oror an example of arecet overview, see ‘Internet-Based ‘ Coll aboratories’ Help Scientists Work
Together,” The Chronicle of Higher Education, Vol. XLV, No. 27 (March 12, 1999, p. A22. Just thisyear the
following report appeared on the Web, “Report of the Expert Meding on Virtual Laboratories,” organized by the
International Ingtitute of Theoretical and Applied Physics, Ames, lowa with the support of UNESCO. It explores
the use of the @llabaratory far beyond scienceand technology. (Web site: http://www.iit ap.iastate.edwreports/vl)
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current situations are quite different because of the increasing sophistication of the instruments/
detedors and the need for more sophisticated processng of much larger amounts of date. New
multi-purpose detedors in particle physics have pradicd lifetimes that may equal those of the
accderators, this means the deteaors are used by more than one coll aboration and that
maintenance has shifted to new permanent, technicd staff at the acceérator fadlity; thus,
detedors are moving toward the model of astronomy in terms of builders and users of
instrumentation. Meanwhile, in the cas of ground-basedastronomy, theinstruments—the
equivalent of particle detedors—are increasing in cost faster than the telescopes; the huge
increases in costs for instruments and data processng haweinspired ground-based astronomers to
begin looking into management pradicesin particle physics coll aborations.
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HIGHLIGHTS AND PROJECT RECOMMENDATIONS

PART B: APFRAISAL OF RECORDS CREATED

In the AIP Study, our extensive fieldwork is followed by the other phase of
macroappraisal projects: analytical studies to develop documentation aids

for archivists, records officers, and others responsible for the records of

multi-institutional collaborations. In this part of our report, we offer aids to

records appraisal through three approaches: a typology of multi-
institutional collaborations, functional analysis of records creation, and
appraisal guidelines.

Those responsible for records should recognize the value of these
analytical essays. They are reality-based, derived as they are directly
from our extensive fieldwork with participants of collaborations, and the
period under study is almost current. As a matter of fact, we can

characterize our macroappraisal work as a historical-sociological study of
organizational trends of multi-institutional collaboration and their archival

implications.

SECTION ONE: TYPOLOGY OF MULTI-INSTITUTIONAL

COLLABORATIONS

SECTION TWO: FUNCTIONAL ANALY SIS OF RECORDS
CREATION

SECTION THREE: APPRAISAL GUIDELINES






TYPOLOGY OF MULTI-INSTITUTIONAL COLLABORATIONS
by Joel Genuth

One of the most fascinating products of the AIP Study’s program of interviews is the
classification scheme or typology developed by the project historian and sociologists
for the organization and management of collaborations. The area of organization and
management is the aspect of collaborations most closely connected to the generation
and accumulation of records.

The basisfor the typology is “cluster analysis’—a statisticd tedhnique that groups objeds on the
basis of how closely they resemble ead other acossa range of variables. The projectteam
performed cluster analysis on the organization-and-management variables for the 46
collaborations for which we had complete information. They found variables that were
sufficiently inter-related to justify reducing them to four fadors:

. formalization (which combines presence of written contrads, presence of an administrative
leader, division of administrative and scientific authority, self-evaluation of the project and
outside formal evaluation);

. hierarchy (which combines levels of authority, system of rules and regulations, style of
dedsion-making, and degreeto which leadership subgroupsmade edsions);

. presence of scientific leadership; and

. style of division of labor.

Theresult of the duster ardlysis & that coll aborations can ke reasonably dividedinto four
organizational types. With one notable exception, organizationa typesarenat field
spedfic—meaning that the particular disciplinary specidty of a cdlaboration (e.g., materials
scienceor geophysics) isnot acdlue toits organizationa type. The exception is particle physics.

Thefirst organizaional type is comprised of collaborations with a high degreeof formalizaion,
high degreeof hierarchy, high scientific leadership, and spedalized division of labor. We
designate thistype “ highly structured.” The soond and third types differ from thefirstin that
they are comprised of coll aborations that are either lessformal or lesshierarchicd than the highly
structured. They are distinguished from ead other by their needs for scientific leadership and by
their method of dividing labor. The seamnd type—" semi-structured with no scientific
leader”—never has a designated scientific leader and usudly has aspecialized division of labor;
the third type—" semi-structured unspedalized”—usually has a designated scientific leader and
always has an unspedalized division of labor. The cadlaborationsin the fourth type register the
lowest amounts of formalization and hierarchy, while still possessng scientific leadership and a
spedalized division of labor. We desgnatethem “low-structured.”

We focus on this last type in the Highlights.

The low-structured type of collaboration is, asthe label suggests, the abserce of the dassc
feaures asociated with Weberian bureaucracy. The membership of thistype is dominated by
particle physics collaborations. Among all the spedaltiesin physicd research we covered, particle
physics alone has a distinct style of collaboration. Occasionally, particle physics collaborations
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fal outside the main caegory for particle physics and occasionally collaborations in other
spedalties most closely resemble a typicd particle physics coll aboration, but it seamsjustified to
spedk of “particle physics exceptionalism.”

Particle physics coll aborations are exceptiond in their combination of two characeristics. First,
the participants find that ther coll aborations are highly ecditarian. Compared to what we heard
from collaborators in other disciplines, particle physics collaborators describe dedsion-making as
participatory and consensual, define their organizational structure through verbally shared
understandings rather than formal contrads, and institute fewer levels of internal authority. At
the sametime, in contrast to coll aborations that did not publi sh scientific findings coll edively, the
scope of particle physics collaborations encompasses nealy all the adivities needel to produce
scientific knowledge, including those adivitiesmost senstive to building a sientific caea. The
collaborations always colledivizethe data streams from the individual detedor components built
by the participating organizations, they frequently trad who within the coll aboration is addressng
particular topics with the data, and they routinely regulate external communication of results to
the scientific community.

Particle physics coll aborations minimize the powers that collaboration managers can exercise in
order to make their members comfortable with the large breadth of adivities that the calaboration
asawholeregulates. Inall other research specidties we examined, participantsin collaborations
were more autonomous than particle physcistsin the gereration and dissemination of scientific
results; and the participants (more or lesshappily) allowed collaboration managersto exercise
discretionary powersto seaure what the callaboration as awhole needed.

The prevalence of high-breadth, egalitarian collaborationsin particle physicsisdue to: (1) the
dispersal of particle physicists among many universities, (2) the spedalty’s centralized institutional
politics, and (3) competitive presaires. Because particle physicistsin the United States and
Europe are dispersed among many universtiesand becaise they craveintegrated, multi-
component detedors, they need to bein high-breadth collaborations in order to conduct
publishable research. Because coll aborations must submit proposas to central authoritiesfor
accessto an acceerator, participants are behooved to commit to an organizationd structure that
convinces the acceerator laboratory’ s administration that they are properly organzed to produce
what they promise. With resped for interna structure thus secuedbefore aty commitment of
resources to the call aboration is made, coll aboration administrators havenot required formalized
powersto maintain order and could afford to grant broad rights of participation to all members of
the call aboration, from graduate students to senior faaulty. Such Athenian-style democragy has
produced publi cations rather thancamphony becaise competition for discoveries—and for
caea-advancing reagnition—Ilimit the cdllective tolerance for intra-call aboration dissent.



FUNCTIONAL ANALYSIS OF RECORDS CREATON
by Joan Warnow-Blewett with the help of Anthony Capitos

The key functions of all scientific activities can be summarized as establishing research
priorities, administration of research, including development of instrumentation, the
research and development itself, and dissemination. We list the key functions of multi-
institutional collaborations below and illustrate the process of functional analysis by
providing a brief analysis of the functions along with the categories of records created
through these activities. Details on these categories of records are provided in the
Appraisal Guidelines section of our full report.

Our Highlights excerpts have been drawn from the field of geophysics.

|.  ESTABLISHING RESEARCH PRIORITIES

A. Nationd/Multi-Nationd/Discipline Priorities
Geophysics
Establishing broad research priorities in geophysics and oceanography, asin spacescience, is done
on adiscipline level. When global phenomena seeam important, priorities are worked out not only
in retional but in multi-national disciplinary organizations. This function of establishing research
prioritiesis carried out in many different arenas. In the United States, the National Academy of
Sciences advisory boards, such asthe Ocean Studies Board, the Polar Research Board, and the
Board on Atmospheric Science, are sites for the scientific community to voice their opinions
concerning broad program ideas. On an internationd scale, organizationsli ke the Internationa
Council of Scientific Unions (ICSU) and the World Meteorologicd Organizaion (WMO), along
with programs like the International Geophysicad Y ea, have helped to set goalsin the fields of
geophysics and oceanography. In ICSU, priorities for broad areas to pursue typicdly rise up
through one or more of the international unions for scientific disciplines (e.g., the International
Union of Geodesy and Geophysics), itsinterdisciplinary bodies (e.g., the Scientific Committeeon
Oceanic Reseach), or itsjoint programs (e.g., the World Climate Research Programme). Through
interadion with these groups and institutions, the scientific community promotesideasfor large
multi-institutional collaborations.
Documentation: National Academy of Sciences’ Ocean Studies Board, Polar Research Board, and
Board on Atmospheric Science International Council for Scientific Unions (its unions
interdisciplinary bodies, and joint programs), and the World Meteorologicd Organization.

B. Individud Projed Research Priorities
Geophysics
The more spedfic hypothesizing and defining of priorities takes placeas programs or projects are
focused and shaped by the scientific community. In the caes we studied, we found two diff erent
approaches by research scientists. obtaining funding for formal workshops (usually employed by
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“technique-aggregating” projeds) and informal gatherings (usually employed by “technique-
importing” projeds).*

In the formal workshop approad, instigators for projeds obtain support from funding agenciesto
hold workshops for interested research scientists which define the scope and methodology of the
projed, seled members of an Exeautive Committeeand an institutiond base to serve asthe
projed’s Science Management Office, along with a principal investigator (PI) to administer it, and
initiate a %t of proposasfor submisson to afunding agercy.

For the international projedswe studied, ICSU and WMO have been particularly influential in
setting up workshops and symposia, which typicaly gererate a number of workshop panels. If
projed proposalsreceave the blessng of ICSU and WM O, workshop parel manbers and other
interested scientists submit proposas to their nationd funding agerciesand ICSU’s
members—the national acalemies—fed presaured to provide support.

In the lessformal approad, the processof establishing prioritiesfor spedfic projeds can ke
initiated wherever key research scientists get together. Medings of the American Geophysca
Union or review pands of funding agerciesare examples. Some, but not all, consortia need
funding to set themselves up and prepare proposds. In the tednique-importing projecs we
studied, funding agency personnel played an important role in defining the terms of consortia
formation and, in some case, later projed resach adivities.

Whether the approachisformd or informd, scientistsinvolvedin theinstigation of geophysics
and oceanography projeds should take caein documentingtheseinitial medings and workshops.
Documentation: Minutes and other records of workshops and initial meetings of consortia,
proposals to funding agencies, correspondence of program managers at funding agencies,
professonal papers of scientists.

II.  ADMINISTRATIONOF R& D

A. Suppot/Fundng
Geophysics
In the geophysics cases we studied, domestic funding was provided by various agencies (and often
more than one). The processinvolves submisson of proposas to discipline program naragers at
funding agencies, pea and pand reviews at the program level and—for large projeds—review at
the highest policy level, such asthe National Science Board of the NSF. To be more spedfic,
technique-aggregating projeds submit a padkage of proposds to oneor more funding agercies
where a %t of individud proposds (and, thereby, principd investigators) are lected. For the
most part the ednique-importing projeds we studiedwere supported by block grants from
funding agencies to the consortia which, in turn, selected proposds for using the imported

11Techniqueaggregati ng projeds aggregate geophysical techniques tostudy, e.g., aglobal phenomenon.
Tedhnique-importing projeds import, for academic research, established techniquesfrom industrial research or
other scientific fields. These geophysics projeds are described in more detail in Part A, Sedion One: Historical-
Sociological Findings, in our full report, Documenting Multi-Institutiond Collabarations.
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techniques; however, in two of these caes, would-beindividud uses had to submit proposds for
approval by the funding agency.

Finally, we note that consortiaarefunded, in part, by institutional members.

Documentation: Consortia standing committees and subcommittees, program managers and
proposal files at funding agencies, and professond fil es of principa investigators. Additiona
documentation, at higher levels not dedt with by our study, will be found in the records of
university administrators, records of the Office of Management and Budget, and records of the
U.S. Congress

B. Saffing
Geophysics
Staffing of geophysics and oceanography projedsis most visible in records of workshops and
consortia and the subseqguent funding process Workshops and consortia seled committees and
science administrators; proposds, asaminimum, identify principa investigators and, often,
prospedive tean members. Dedsionsto fund proposds are mace at various levelsof funding
agencies or by committees of consortia. Additional information on staffing of projeaswould bein
the records of chief administrators, staff scientists, and papers of principd investigators.
Documentation: Workshop and consortiareoords, Science Working Groups and consortia
committees, funding agencies, chief administrators, and professond files of principa
investigators.

C. Organzationand Management
Geophysics
In technique-importing projeds there would normadly be a consortium responsible for appointing
standing committees (or more than one, or one with subcommittees responsible for separate
aspeds of the projed). These advised or direcied projed exeautives. A consortium in these
projeds procealed in one of two ways: (1) it creded an arenain which institutions could
participate asequels evan when ane among them wasmade respongble for administration, or (2)
it created a new independent, freestanding entity in which the involved institutions could vest
responsibilities that they did not want any extant member institution to dominate. The technique-
importing projeds have reedel to operate far longe—in order to gppy the technique to many
objeds of curiosity—than the technique-aggregating projeds. They haw, therefore, adopteda
more seaure institutional base and moreformal chain of command. Projectexeautivesinclude an
Exeautive Committeeand achief administrator. Anatherkey position at some projed
headquartersisthat of staff scientist.
Documentation: Consortia headquarters records, recrds of federal funding agencies, and
professonal files of principal investigators.

Tedhnique-aggregating projeds united mutiple, indegendent principa investigators who formeda
Science Working Group (SWG) that, in turn, seleded members for an Exeautive Committee In
these projeds, there would typicdly be amodest Science Management Office run from an
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institution and under the diredion of one of the principa investigators with grant funds to spend
on coordinating logistics for the principal investigators.

Tedhnique-aggregating projeds, ascompared with technique-importing projeds, usudly have a
more ad hoc, informal ingtitutional base in order to maximize self-governance. The SWGs for
these projeds are critica in managing what isintringcdly colledive to the desgn of the projeds,
such asthe dl ocation of spaceandthe tradk of oceanographic research vesses, thedistribution of
core samples, acommon data processng dgorithm for combining data streams from several
individual instruments, and protocolsfor comparing data ses obtained by deploying several
techniques at the same site. That was usidly thelimit of power dl otted to aprojed’s Scierce
Working Group, although—for example—the Exeautive Committeeof the working group might
be called on at times to add a judgment of projectrelevance to the proposds to funding agencies.
Therest wasleft to the discretion of individud principd investigators.

The Science Management Office (SMO), under the diredion of its principal investigator, is
responsible for the logistics of technique-aggregating projeds. The office provides techricd infra-
structure and gets people and their equipment to the site where they cantaketheir data. While this
was challenging in all cases, it was particularly so for ship-based oceanographic projeds as
compared to land- and spacebased geophysics projeds. SMOs hawe a so beenresponsble for
creaing centralized data management systems to fadli tate exchangesof data streansand to
maintain projed-wide data bases. They have dso organzed post-field-work workshops for intra-
projed exchanges of preliminary findings, which—among other things—often inspired joint data
analyses eff orts.

Documentation: Science Management Office s principal investigator files including records of the
Science Working Group and its Exeautive Committee

lll. RESEARCH AND DEVELOPMENT

A. Instrumentation
Geophysics
Reseach and devd opment of instrumentation for acagmic geophysicsmostly takes placein
geophysicd reseach ingtitutes, which maintain engineeing staffs to servicethe fadlities they
provide their reearch staffs. Universty departments of geophysics or geology usudly do not
have the research-and-development laboratories and machine shopsto support design and
construction of instrumentation. However, the body of instrumentation available for academic
geophysicd reseach is supdemented by the eff ortsof commercia interests (e.g., oil exploration
companies) and governmentd functions (e.g. detedion of nuclea wegoons tests) to deve op
instrumentation that university geophysicists may parasiticaly use or adapt for their purposes.
Documentation: Records of consortium Exeautive Committees awell as other standing
committees (and subcommittees where they exist). Reoords of projed Science Working Groups,
administrators of the Science Management Offices, and other principal investigators.
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B. Gatheringand Aalyzing Data
Geophysics
While preliminary plans for gathering and analyzing data were spelled out in proposds, themore
detailed plans were devel oped by individud principd investigators and consortium administrators
of technique-importing projeds and by ScienceWorking Groups (madeup of dl principa
investigators) and Science Management Office administrators of tedhnique-aggregating projeds.
Virtualy all principal investigator teams kept logbooks on the data-gathering techniques they
employed (instruments, locations, and so forth) that would provide the metadata recesary for
dataardlysis. The data gathered by the caes studied by the AIP includedeledronic data, cores
(of ice of sediment) and water samples.
Documentation: Consortium administrators, including staff scientists; Science Management Office
(Science Working Groups and administrators), professonal files of principal investigators, and
databanks.

V. COMMUNICATING AND DISEMINATING RESULTS

Geophysics

In most cases, collaborations in geophysics and oceanography required that ead tean producean
article that would be published with the others as a set—often as a spedal issue of ascience
journal. However, collaborations did not control the content or author lists of publi cations.
Instea, it isthe principal investigator of ead experiment who isin control of the tean’s data and
publicaions. Members of other teams must obtain permisson of the principal investigator to use
the data; in such cases, it istraditional that the principa investigator would be aked to review the
draft publication and be listed as an author. 1f amember of their own team prepares an article for
publicaion, it is customary for principal investigatorsto review the article and belisted asan
author. The inclusion of other members of the team as authors varies from case to case. Arran-
gements for making oral presentations are typicdly even more informal, although principal
investigators would usudly be avare of their tean members' plans.

Documentation: Chief administrators at consortiaand Science Management Offices, professona
papers of principal investigators and other team members, and pressreleasesnd other public
affairs materials.







APPRAISAL GUIDELINES
by Joan Warnow-Blewett with the help of Anthony Capitos and Lynn Maloney

The scope of these guidelinesis records creaed by multi-institutional groups that participate in
collaborative reseach projeds. Also, for the fields of geophysics and spacescience, we have
included records of groups that set national and international policy. Outside the scope of these
guidelines are the records creaed by other adivities at the government laboratories, universties,
and other ingtitutions involved, and by other adivities of individual scientists. We recommend
different appraisal guidelines for these materials.

Finally, these guidelinesreflea two of the purposesof the AIP Study: (1) to identify asmall set of
core recrdsthat should be permanently preserved for al collaborationsin a given disciplinary
field and (2) to distinguish the wider array of documentation that should be preserved for seleded
experiments—those that are of major scientific significanceand, if possble, some that are of
spedal value because they can serve as typica or represertaive d aperiod or category of experi-
ment—and that, therefore, will be of high interest to future historians, sociol ogists, and other
users. Heredter, these seleded experimentswill be referred to as “significant.” Action
medanisms for identifying these experiments areincluded in our Project Recommendations

Although our focus in this appraisal section is the field of materials science, we open it
with an important excerpt from our General Appraisal Guidelines that applies to all the
scientific disciplines covered in the AIP Study:

PAPERS OF INDIVIDUAL SCIENTISTS

To document significant collaborations (aswell as carees of distinguished scientists), archivists
and reoords officers should place hehighest value on the papersof Plsand otherleadersof multi-
institutional collaborations. Papers of these scientific leaders are prime locations for
documentation of a number of topics, including detail s of staffing, plansfor data gathering and
analysis, and use of the databy coll aboration members. The pagrswill typicaly contan
proposals, personal notebooks, and correspondence with other collaboration leaders and with
funding agencies. In cases where the scientific leader was also an instigator of the coll aboration,
the files may provide especidly uniquedocumentation of theinitial thinking and ealy plans of the
projed. When individual scientists have been leaders of significant collaborations or have
regularly played aleading role in important research, the records of their participation should be
saved (whether or not thefull range of papers documenting their careesmerits archiva
preservation).

lll. FIELDS STUDIED BY AIP
D. Materials Science
1. Core Reoordsto be Saved for All Collaborations
a. NSF Cooperative Agreenent Jackes for Centers
It isimportant to distinguish between grantsfor NSF research projeds and cooperative
agreements for NSF centers—Science and Technology Centers (STCs) and, in this cag, Materials
Reseach Scienceand Engineaing Centers MRSECs). Grants providefundsfor best eff ort and
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contrads spedfy deliverables with awards and punishments; contrads now have largely been
replaced by the more flexible cooperative agreaments. Among other things, cogoerdive
agreements allow NSF to get involved in administration and become partners with its centers.
Jackets for NSF center cooperative agreenents contain somewhat diff erent documentation. In
addition to proposals, refereereports, minutes of panel medings, and progressand fina reports,
the jadkets include NSF site visit reports, and (we recommend that they include) vauable
preproposals. On the negative side, sncemost, if not al MRSECs and STCs make the final
dedsions on which reseachers at member institutions get funded, the NSF jadkets ladk funding
details (e.g. individual proposals) of the research of MRSEC and STC collaborations. Overall,
future historians and other userswill find documentation of theinitial plans and ambitions of a
center, how the center had to modify its plans to suit NSF, and community readions to the
center’s plans and acomplishments. For further details, seeGeneral Appraisal Guidelinesin our
full report. Locaions. Reoords of MRSECS arein possesson of NSF' s Division of Materials
Science recrds of STCsare in NSF' s Office of Scienceand Technology Infrastructure.

b. DARPA (Defense Advancel Research Projects Administration) Proposal Files
Proposals, refereereports, MOUY/Intelledua Property Agreaments, and progressand find
reports. The proposals document the plans and ambitions of the callaborationsandthe level of
information the participants were willi ng to share about their individual cgpabilities prior to the
negotiation of an intellectual property agreamnent. The MOUYIntellecdua Property Agreaments
document the terms on which the corporations could jointly participate and could individudly
share information with the participating universties; succesgul negotiation of the MOUswasa
prerequisite to the start of funding from DARPA. Files should dso contain projecied schedues of
deliverables and reimbursements that provide the basis for intra-collaboration milestones. For
details, seeGeneral Appraisal Guidelines. Locaion: In the possesson of the relevant DARPA
program officer.

c. NSF Grant Award Jackes
In most materials sciernce calaborations using fadlities at retional laboratories ead ingitutional
member raisesits own funds, with corporate menbers wsanginterna funds and acagmic
ingtitutions going to NSF. In at least some case, mamber institutions apply jointly to NSF.
Award jadkets include proposals documenting the plans and ambitions of the coll aboration,
refereereports, minutes of panel meeings, and progressand find reports. For defals, see
General Appraisal Guidelines. Locaion: In possesson of NSF s Division of Materials Science
program officer.

d. Proposalsto Corporate Management
Corporate reseachers proposing to build and share a keamline & a DOE National Laboratory
have to convincetheir corporate management to underwrite a dare of the construction costs.
These records are the functional equivalent of a proposal, albeit lessformal than what university
scientists submit to afederd funding agency. Likely locaions: In the recordsof individud
reseachers or—where they exist—in the archives of the corporation.

e. Rewordsof Exeative (Program) Committees of MRSECs and STCs
In both the MRSECs and STCs, scientists or groups of scientists desiring funding have to submit
an annual proposal (which, among other things, is supposed tojustify theinterdisciplinary and
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multi-ingtitutional aspeds of their work that make them acceptable for this sort of funding). A
colleaion of such proposals comesto the Exeautive (Program) Committeefor evaluation. That
evaluation setsthe scientific agenda. The records of this review process(proposds, reviews, and
award dedsions, efc.) would provide adefinitive record of the sientific evolution of the MRSEC
or STC project as well as insight into the management criteria imposed. A sampling, dt least, o
these files (every threeor five yeas) should be preserved. Likely locaions: In records of the
MRSEC or STC or the acdemic officer it reportsto (e.g., the vice-president or asciate provost
for researh).

f. Rewordsof Facility Advisay Comnittees (FACs) at DOE Nationd Laboratories
The materials science callaborations using fadlities at DOE National Laboratoriesin our case
studies used two synchrotron radiation fadli ties and one breeder reador fadlity. Use of these
reseach fadlitiesis governed by a Fadlity Advisory Committee(FAC); thisis our generic termto
cover several titles used by the laboratories. E.g., Argonne’s Advanced Photon Source (APS has
two relevant FACs: (1) the APSProgram Evauation Board, a sientific peeradvisory board that
evaluates proposals to form research teansto gain reseach accessto the APSand reviews
subsequent scientific performance it formally advises laboratory management on the scientific
appropriatenessof proposed research and the likelihood of successand (2) the APSManagement
Plan Review Committeg a staff committeethat reviews management plans of collaborations and
advises APSmanagement on the coll aboration’s readinessto sgn aformd Memoranda of
Understanding (MOU) and begin construction and subsequently operate beamlines at the APS In
general, FAC rerdsinclude proposals, letters of intent, and conceptual design reports submitted
by the coll aboration to apply for spaceto deve op a keanlineand end stations. The recordswill
not include proposals for money, since ead member institution is responsblefor its own funding,
but reseacherswill find MOUs between the coll aboration and the DOE fadli ty covering
obligations of the coll aboration and the fadli ty to ead other. Thefilesmay dso provide
justification for FAC adions and recommendations. Intervieweesindicate that these ae te best,
perhaps the only, colledive statements of collaboration goals and strategies. The records of the
FAC for the breeder reador areaso important for the impaa of safety concensand reguations.
Location: At therelevant reseach fadlity atthe DCE National Laboraories.

g. Memorandaof Understandng between Member Institutions
Sometimes referred to asjoint agreements, these legal documents lay out the powers of the
collaboration’s Board of Governors, the obligations of the member organizations, and their
privilegesto use the finished beamline. They include terms on which staff scientists will work
with the corporations on proprietary resarch. Likdy locations. In the records of the Fadli ty
Advisory Committeefor the relevant DOE National Laboratory fadlity and in the archivd records
of collaboration member institutions.

2. Rewrdsto Be Saved for Significant Collabarations
We have previously stated the importance of identifying and securing a wider array of
documentation for a selection of highly significant multi-institutional collaborations.
Because of their scientific importance, extensive records of such collaborations will be
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needed by science administrators and policy-makers as well as future historians,
sociologists, and other users.

For this Highlights report, we do not include records descriptions but merely list the
series titles of records to be saved for significant collaborations in the discipline of
materials science. They are: (a) Records of Executive Board (or Governing Board,
Program Committee, or Technical Representatives Committee); (b) Records of External
Advisory Committees; (c) Records of Annual Meetings of the Collaboration; (d) Records
of Spokespersons/Staff Directors; and (e) Newsletters and Sector Descriptions. For
details, see the full report, Documenting Multi-Institutional Collaborations.
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HIGHLIGHTS AND PROJECT RECOMMENDATIONS

PART C: CURRENT ARCHIVAL PRACTICESAND
PROJECT RECOMM ENDATIONS

In Parts A and B, we covered the initial phases of the documentation strategy research
employed by the AIP Study: the findings of our field research and our analyses of the
data collected through that research.

In Part C we introduce another stage of documentation strategy research—a stage that
is particularly suited to a discipline history center like the AIP Center—in which we
address policy and programmatic issues. The purposes of this stage are two-fold: (1)
to pinpoint records of long-term value that are at risk under current procedures, and (2)
to develop recommendations for policies and procedures to safeguard records that will
be needed by research administrators, historians and other scholars. For the AIP, this
stage is critical. We conduct the first stages to learn how to document an area. With
that knowledge in hand, we assess the ability of archival and record-keeping programs
to secure the important records; then we issue formal policy recommendations to
institutions that have control over the records.

When we compare the scope of the records needed to document collaborations against

our assessment of current archival policies and practices, the urgency of our project
recommendations is abundantly clear.

SECTIONONE: CURRENT ARCHIVAL PRACTICES

SECTION TWO: PROJECT RECOMMENDATIONS






CURRENT ARCHIVAL PRACTICES
by Joan Warnow-Blewett and R. Joseph Anderson

Our excerpts in this section illustrate the AIP Study’s findings in the various sectors
including academia, corporations, and federal agencies.

. INTRODUCTION

Archival policies and pradices differ widdy in the USA. The differerncescan ke a1 most clealy
in terms of the seadors of our society in which the institutions operate. We have organized this
sedion of our report acoordingly.

The AIP' s knowledge of archival programs has acaimulated sinceits history program was
initiated in the ealy 196G. Those expeliences—trying to save me scientist s papers at one
repository—bore little resemblanceto our present god of documenting muti-institutiona
collaborations. Now, we might nead to save the records of one coll aboration at severd
repositories—repositories that probably would be in different sedors (acalemic, government
and/or government-contrad, and, perhaps, corporate institutions).

In the spring and summer of 1997, the AIP History Center conducted surveys of archives a
leading research universities and at corporations with strong R&D programsto assesstheir ability
and willi ngnessto identify and preerve the records of historicaly important muti-institutiona
collaborations and the papers of key collaboration members. We dso wished toimprove our
overall knowledge of these archives; that knowledge wasbased on a \ariety of sources, including
interviews with archivists, published sources, site visits, correspondence regarding preservation of
papers, and other contads. Our contads with corporations have been far lessfrequent than with
universities.

The AIP also nealed to broaden its understanding of the ways federal science agercies
operate—in particular, how wdl ther records management programs proteded their historicdly
valuableremrds. After yeas of site visits and interim reports on records programs at these
agencies (and at the Nationd Archives, the repodtory for agency records), the AIP asgmbed the
first-ever meding of scienceagency records officers and representatives of the Nationa Archives
and Records Administration (NARA). The meding achieved its goal of updating and clarifying
our knowledge of current programs at the agenciesand at NARA.

II. ACADEMIC ARCHIVES

B. AIP Suveyof Academic Archives
The repositories that we surveyed gererdly are at the top of the acalemic tree They are locaed
a major researh institutions whose programsin the physcd sciernces represent the bed and most
prosperous of American academe, and their faaulty include many of the leadersin the multi-
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institutional collaborations that we have studied.? We snt the acadmic survey to 42
repositories and recaved atotal of 37 returnsfor aresponse rate of 88%.

The acaeémic questionnaire contains 12questions artd seeks two kindsof information. First, we
asked respondents to describe their program; questions included the size of the staff and the
colleaion, whether there had been staff expansion or rediction in the past five yeas, expanson
gpacefor the colledion, the rature of recordsmanagement, and policies on el edronic records and
colleding persond papers of faaulty and staff. Second, we aked wheter they would accept
collaboration-related records of faaulty who were key participants in multi-institutional
collaborations and the records of the coll aboration itsef if it was headqartered on their campus.

The findings from the acagmic survey are mixed, but the resultsseem gererally postive. The
range of programsis very wide in terms of staff and colledion size. A little over athird of
respondents reported fewer than five staff—almost certainly fewer people than needed to
adequately document a mgjor research institution—but nealy a quarter sad that they had 15 o
more staff, which seems large by university archives standards. At aminimum we were alde to
identify an archivist or similar staff member at all the institutionsin our target group, and the
guestion about staff additions/reductions during the period 1992-199#ewveal afluctuating pattern
of lossand gain rather than the sharp declinesthat we hadhead about aneadotdly duringthis era
of government and acalemic downsizing. Overall, in fad, respondents reported a few more staff
additions (41%) than staff reductions (39%).

More significant for our study of multi-institutional collaborations, 82% of respondents said that
they would accept the callaboration-rel ated papers of their faculty who werekey patticipantsin
highly ranked collaborations, and 78% said that they would accept theadministrative recordsof a
highly significant collaboration if it was headquartered at their university. Animportant redity
ched hereisthat the AIP Center’s Internationd Cataog of Sourcesfor History of Physicsand
Allied Sciences (ICOS) contains entries for the reaords of only threemulti-institutional
collaborations arealy in acalemic archives. Inlight of this, the strongly postive responses to
these two questions should probably beinterpreted as evidenceof willi ngnessto preserve records
of collaborations rather than of adive eff orts toidentify and accesson them. Howewer, the
responses offer the hope that if athird party like the AIP History Center isable to rank
collaborations and help identify valuable papers and records, most of the archivesin this sample
may be willi ng to provide ahomefor those related to ther university (because of a mgor roleby
faaulty or the site of an administrative office).

lll. FEDERAL AGENCIES
Ead federal agency isrequired by law to have a st of records scheduesthat determines how
long records will be retained and when records of long-term value are to be transferred to the

2ve surveyed repositories at research universitiesthat rank in the top quartile in one or more of five
physics-related fields (physics, astronomy, astrophysics, oceanography, geophysics) in Research-Doctorate
Programsin the United Staes. Washington, D.C.: National Academy Press 1995
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National Archives and Reaords Administration (NARA). These schedules must be approved both
by senior management at the ayency and by NARA.

It isnot enough to review the records scheduesfrom federal agercies; a review of the records
management program which will im plement the shedues is equaly important. When discussng
reaords programs with agency records officers, their description of the programs and the proper
use of the records retention schedules may differ from the acuad implementation by agercy
employees. Our findings show that, in gererd, federal agerciesand their laboratories (or contract
laboratories) do not document their research anddevelopment adivitieswell.

We have learned that it isthe responsibility of the agercies to seethat their records schedues are
maintained and properly appied. For exampe, agenciesmust updatether records schedule
manuals as new rewrds seriesareidentified (viainventorying or other means) and they must
schedule new program records within ayea. NARA has oversight responsibilities. It also has
authority to conduct evaluations of agency remrds management programs,; however, for reasons
of efficiency, most of NARA'’s effortsin this areaare shifting to a rew initiative cdled a Target
Asgstance Program. TAP is an agency-initiated nationwide coll aborative program customized to
help agencies work on their records problems.

During the long-term AIP Study we analyzed the current practices at the Department of
Energy, National Aeronautics and Space Administration, the National Institutes of
Health, the National Oceanic and Atmospheric Administration, the National Science
Foundation, and the United States Geological Survey. Our findings, described in
Documenting Multi-Institutional Collaborations, are based on our decade-long fieldwork
and on discussions with records officers of science agencies and the National Archives
at a meeting in 1999 at AIP. All of the agency records officers—with the possible
exception of DOE—were well aware that they are critically understaffed and short of
funds, and that their scientists and administrators are largely unaware of their
programs.

V. CORPORATE ARCHIVES

A. General Findings
Over the decales, the AIP Center has had minimal experiencewith corporate archivesand what
experience we have had has not been encouraging. We have found that few research corporations
have archiva programs and, where these programs exist, they havefocused on administrative
records and those that provide protedion of their patent rights. It has been a major exception to
the rule to find corporate archives that would accesson the professona pagers of ther
distinguished scientific staff. In addition, the records of many corporate archives havenot been
made easly accessble to historians and other externa resarchers.

Corporations did not play a primary role in the multi-institutional collaborationswe studied. In
faa, with the exceptions of materials science and medicd physics, corporations were rot among
the member ingtitutions of our seleded case studies. There were, however, indications—at least
in high-energy physics and materials science—that the presence of corporate ingitutional
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members was growing. In high-energy physics, we are avare thet corporations have been full
members of collaborations (in cases more recant than the period we covered). Inthe field of
materials scierce, there ae & least two, reatively recen caalysts thathave boosted the presence
of corporate members. (1) synchrotron radiation fadlitiesare attradive to many corporate
reseachers and (2) the introduction of NSF s Materials Resarch Scientific and Engineeing
Centers (MRSECSs) has fostered collaborative links between acalemia and the corporate world.
Finally, in the areaof medica physics, we hawejust leaned that the NIH expeds multi-
institutional collaborationsto have ahigher profile in its research programsin the rea future; this
should mean increased participation by corporations. We telieve that coll aborations are
becoming more important in scientific reseach. It seamns equally evident that corporations are
becoming more important to coll aborations.

For these reasons (and because the AIP Center is considering a future research projed to
understand how we might do a ketter job of documenting physicsin industry) a survey of
corporate archives wasconducted.

Asawhole the acagmic survey (sedion Il.B., above) presents a picture of varying kut gereraly
adive eff orts to document Americd slealing research wniversties. Predictably, the corporate
survey presents avery different picture, and one that is both lessoptimistic and lessclea. Atthe
same time the corporate survey shows someinteresing patterns. We contaded the American
companies that employ the most physicists, and we used alist developed by AIP s Division of
Educaion and Employment Statistics of the 37 companies that employed approximately half of all
U.S. physicistsin industry in 199413

In summary we found that eight (22%) of the 37 U.S. enterprises, who employed approximately
half of al physicistsinindustry in 1994 had professond in-house achivesandanather three
(8%) preserve at least some records by sending them to independent non-profit archives. A large
proportion of the eight in-house achivessaid that they would accepstaff recordsfrom important
collaborations and half said that they would takein records of important coll aborations.
However, these responses shouldn’t beinterpretedasevidence that the archives at top science
industries, when they exist, are documenting R&D. We have visited or had lengthy phone
contads with four of the eght archivesin our sampe, and two of these are currently preserving
records amost exclusively of businessoperations. And the small size of most of the archives that
we identified makesit unlikely that they can go much beyond saving top administrative records.

Overall, the corporate survey reinforces thefindings of a conferenceon businessrecords
convened by the Hagley Museum and Library and the Minnesota Historica Society in 1996 that
American corporate life isnot well documented and that this is a trueamong major science
corporations as for other areas of the corporate world. The results do not bode wall for

B3AIP Division of Education and Employment Statistics, “The Corporations Employing the Largest
Number of Ph.D. Physicistsin the Private Sedor, 1996” We should note that the aorporate sedor represents about
one-third of the working physicistsin the USA.
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documenting thisincreasingly large seador of physicsand alli ed sciences or of preserving
industry’s contributions to major multi-institutional collaborations.

V. OTHERFINDINGSOF INTEREST

We have ercountered two types of freestanding institutions during thelong-term AIP Study of
Multi-Institutional Collaborations. NSF National Observatories and geophyscsinstitutes. We
refer to them as freestanding because they have no affili ation with a university or other large
institution and, as aresult, have no natural link to arepository for their records.

The NSF National Observatories have some charactristicsin common with the DOE Nationad
Laboratories. Both DOE’s and NSF sfadlities are internationally top-ranking institutions making
major contributionsto contemporary science and, dthough operating under contrad, they can be
considered to be “permanent” organizaions. There are, howewer, two significant diff ererces:
while the DOE laboratories crede federa recrds and have come to terms with the responsbilities
of seauring their records of historica vaue, the NSF Nationd Observatories do not creak federd
reaords and—as younger organizations—they are just beginning to worry about coping with their
old remrds. Asaready mentioned, the NSF observatories lad affili ations with archival
institutions. We do not know of any that have initiated archival programs or made formal
arrangements for their records to be transferred to an establi shed repository. Until one of these
choicesis made, the records of these research fadlitieswill be in danger.

VI. SOME CONCLUSIONS

There areinconsisterciesand problemsin archives and records managemert eff orts at various
universities, government agencies, corporations, and other reseach institutions. These dallenges
are compounded when ane tries to document coll aborative research eff orts aaossinstitutions.
Many archives and records management programs are well-intentioned but desperately
underfunded and overwhelmed with work. Many reseach ingtitutions—including all the national
observatories and most corporate laboratories—ladk archival programs altogether. Inded, it is
not at all clea that the ration’s archival and records management programs are cgpaldeof doing
an adequate job of documenting multi-institutional collaborations.

The problems of corporate archivesare garticularly difficult to resolve, as illustrated by our
corporate survey. It isobviousthat corporate archivesand records maragement programs cannot
survive unlessthey serve the parent institution, and many are just barely surviving. Thereislittle
room for preserving records of multi-institutional collaborations—a task few in the corporations
would consider essntial to their missons. Nevertheless in our recommendations, we ask
corporate reseach laboratories to med amodest standard: those corporationsthatlad archival
programs should initiatethem and all corporationsshould consider documentingtheir rolein
multi-institutional collaborationsto be part of their respongbilities.

Most of all, we are concened about archival and records management programsin the acadenic
and federal seaors, where our fieldwork shows the tasks of documenting coll aborative reseach in
the physica sciences will impose its greaest burdens. Additional resources—criticd in both
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cases—would help resolve the problems. In our Projed Recommendations we ask federa
funding agencies to provide a very modest increagin overheal rates to acagmicinstitutions—an
increase that would be targeted for the support of academic archives. Wea soask these federal
agencies to recognizethat, with the exception of the Department of Energy, their own agercy
reaords programs ladk the resourcesto med even the legally required standards of seauring
adequate documentation of their programs and adivities. Without professonal records programs,
agencies cannot med training goals or enjoy the dficiercies of proper remrdskeeping—to say
nothing of halting the lossof recrds needed for administrators and future historians.



PROJECT RECOMMENDATIONS
by Joan Warnow-Blewett, with the help of Spencer R. Weat

All chapters of our report—whether they befindings, aralyses, or assesnents—eal to our
projed recommendations. We have provided ample eviderce that changesin records programs at
reseach ingtitutions and federal agencies must be made to seaure anadequate record of multi-
institutional collaborations and their contributions to scienceand our society.

It may be difficult for scientists—even those who direa collaborative work—to recmgnizethe
importance of saving documentary source naterials. 1t may sean to them that their personal
remlledions and those of their colleagues are sufficient. Thisis unfortunate from the standpoint
of present neads. From the standpoint of the future it is disastrous, for even the imperfed
personal recolledionswill die with the scientists, and later generations will never know how some
of the important scientific work of our times was done.

Archivists and reards managers may wonder why they must take on what might be senas*“yet
another respongbility.” A diff erent perspedive would be that scientific adivities ae smply being
shared differently than in the past—fewer scientists are doing individua or smdl projedsand

more and more of them are participating in coll aborative projeds. Weexped it will becanequite
natural to archivists and records managers working in the scientific arena to find that coll aborative
reseach projeds have beaome integral to the mgjor institutional policies, programs, and adivities
that they are committed to document. Nevertheless we are well aware that archivists ard records
officers—particularly in acalemia and federal agercies, where esponsbili ty for coll aboration
recrdsis highest—are overwhelmed by workloads and inadequate budgets. Our
recommendations #3.a. and #3.b. addressthis isaue.

The projed recommendations that follow are aimedat preserving only asmadl fradion of the
reqords creaed by multi-institutional collaborations. As shown in our appraisa guiddines,
records of archival value will consist of asmall set of core records plus, in afew cases, awider
range of records for very significant collaborations. Our experienceindicaesthat records of this
quality will be of interest to future historians and other scholars. Multi-institutional coll aborations
have adiversty of charackristics that contribute to their potential interest to scholars. For
example, collaborations may be not only multi-institutional but multi-disciplinary and multi-
sedored aswell. In addition, these multi-institutional collaborations must be seen in the context
of the national and other major research fadlities they use. Whether on their own or in the
context of the research fadlities, multi-institutional collaborations are an integra part of the“Big
Science” characerized by large federdly-funded budgets and national and even internationd
planning and policy making. For these reasons, muti-institutiona research coll aborations are of
potential interest to awide variety of scholars. Seauring adegate documentation of multi-
institutional reseach collaborationsis criticd for future historicd studies. It isalso vital for
current management of technicd innovation and for science policy neals of federal agencies and
others who want to understand such kesic isaues & the df edivenessof tean structures.

The following recmmendations are direded to the adionsneedel to document call aborative
reseach in physics and alli ed sciences, particularly in those fields studed by the AIP Study of
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Multi-Institutional Collaborations during its threephases, namely: high-energy physics (Phase),
gpacescience and geophysics (Phase 1), and ground-basel astronomy (divided into observatory
builders and observatory users), heavy-ion and nuclea physics, materials science,and medica
physics and an areawe named computer-mediated collaborations (Phase Ill) . They are justified in
more detail in the reportsissied at theend of ead phaseof the long-term study of
collaborations.** Many of the documents referred to are currently on paper, but our
recommendations also apply to information in eledronic format.

The AIP Center has encountered awide range of complexities fadng the documentation of
experiments in modern physics and alli ed fields. On the most basic level, good recrds-keegping
may be adknowledgel by all asnecesary while theexperimertal processis alive but, when the
projed isover, recrds can easlly be negleded, forgotten, or destroyed. Asaresult, the most
important recommendation (Recommendation #14.b.) urges a new approacd to seauring the
documentation for future coll aboration projeds. We suggest that, once a projed has been
approved by areseach laboratory (observatory, NSF center, etc.), the coll aboration be required
to designate a member to be responsblefor its coll aboration-wide records. In addtion—where
historicd significance warrants—individuals should be ramed to be responsblefor group (or
team) level documentation of innovative components or techniques. This information should be
incorporated into any contractual agreement with the coll aboration. Use of this simple medanism
would assst archivists by asauring that records will be availablefor appraisal and by providing
information on their location.

Multi-institutional collaborations are virtually al funded by federal science agerciesand much of
the research and devel opment is carried aut atagercy fadlities. Most of our recanmendations are
addressed to these agercies, aswell as the Nationd Archivesand Records Administration
(NARA), becaise succesgul documentation relies heavily on the effedivenessof their records
management programs.

The recommendations are grouped in the following order:
Recommendations—Policies and Procedures

1. Genera

2. National Archives and Records Administration

3. Federal Science Agencies

4. Spedfic Federa Science Agencies

5. Other Institutiona Settings

“TheAIP projed recmmendationsisaied at the end of each of the three phases are available on the AIP
Center’ sweb site (http://www.aip.org/history/); sets of printed reports for each phase are avail able upon request to
the AIP Center.
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Remmmendations—What to Save:*”

1. Policy and Planning Records

2. Core Reords by Scientific Discipline
3. Significant Collaborations

Remmmendations—How to Save

RECOMM ENDATIONS—POLICY AND PROCEDURES

CATEGORY ONE—GENERAL
Recommendation #1. Professonal files of keyscientific faculty/staff members should be
permanently preserved by their institutional archives.
Explanation:
Virtualy all of our recommendations arefocused on seauring records of coll aborations;
acordingly, we must make clearat the outset the importance of preserving papers of individud
scientists.

For some decales now, it has been traditiona—espedally in English-speeking countries—for
professonal files of acalemic scientists to be permanently preserved in their institutional archives.
Those papers most frequently sought are of individuals who have made major contributionsto
scienceor sciencepolicy on anational or international level or to their university.

There are two principd targetsfor this recommendation. First, university archivesin all countries
should have policiesto permanently seaure files documenting the professonal carees of their
distinguished scientists. Seoond, smilar policies are sorely lading at virtually all reseach
|laboratories and other nonacademic institutions; they should be initiated and supported by
diredors of laboratories, whether they be in the corporate or government secor.

CATEGORY TWO—NATIONAL ARCHIVES AND RECORDS ADMINISTRATION

Remmmendation #2:

a.  TheNationd Archives and Records Administration (NARA) shoud solicit increased inpu
from subjed matter experts so tha it can makemore informed dedsions on records
appraisal;

b. NARAshoud workwith agerciesto nmonitor and gomote agency records management
practicesto insure that legal regulatory resporsibiliti es are n#t, including the
identification and maintenanceof records of permanent value;

c. NARAshoud identify and promote best practices for records managenent programs that
agencies should utili ze, including the deveéopnent of R& D records criteria. The R&D
records schedule of the DOE (Department of Energy) could seveasa nodel for other
scientific agencies; and,

d. NARAshoud consider, ona case bycasebass, accessoning nonfederal records esential
to doaumenting federal suppat of science.

5 The records to be saved for high-energy physics, heavy-ion physics, and nuclear physicswill be found
under particle and nuclear physics (Reammendations#12f. and #13f.).
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Explanation:
2.a. NARA should solicit increased input from subject matter experts so that it can make

more informed dedsions on records appaisal.

Although the National Archives has responsibility for the final appraisal of federal records, we are
heatened that it has become increasingly aware of the importance of obtaining input from subjec
matter experts when appraising records of scienceand tedhnology. Our particular concernisfor
the policy and planning records a well as the R& D reoords themsdves. In these cees, itis
urgent that the gopraisal processbeinitiated with those who best understand thevalue of the
documentation—the onsite records creaor-scientists. Spedficdly, NARA should seek out
subjed matter spedalists for the review of R&D records schedues of scientific agencies, it should
also encourage records officers at science agercies toinclude subjed matter specidistsin the
assesgnent of the importance of particular research projeds,; other opportunitiesfor including
subjed matter spedalists should be pursued.

2.b. NARA should work with agenciesto monitor and promote agency records management
practicesto insurethat legal regulatory responsibiliti es ae met, including the identification
and maintenanceof records of permanent value.

NARA holdsto itstraditional position of discouraging the placament of professonal archivists at
external agencies. In itsexperience the placement of an agency archivist equates diredly to the
assembly of an ingtitutional archives rather than conformanceto the legal requirement to transfer
federal recordsto the National Archives. For thisreason, when these recommendations discuss
federal records we refer to “records advocaes’ (i.e., someone who can argue on behalf of the
historicd value of records) rather than “archivists.”

Accountabili ty should be the cornerstone of a recordsmaragement program. While we propose
some ways to improve existing agency reoords schedues (seg e.g., our Recanmendation #2.c.,
below), the most serious problems we seeare the fail ures toimplement records programs by the
agencies themselves. All too often, those responsblefor records programs are ill -informed about
their own ingtitution and its scienceand technology, and passve about gathering recadsand
about suggesting to NARA the additions or adjustments to their records schedules needed to
proted valuable records series. Typicdly, scientists, administrators, and other staff at the agercies
are uninformed about record-keegping programs. Consequently, it is critica that NARA work
with agencies to monitor and promote agency records management pracices. They should seeto
it that the respongbility for records managemert has beencleaty assgned and defined ard that
staff are appropriatey tranedand experienced.

Reaoords officers must be grounded in records management principles and should be expecied to
serve as“records advocaies.” Competencies for records advocaes would include skill sin deding
with non-current records and archival, historicd, or records marnagement training and egerience
The Nationa Archives has seen that records advocaies have beerffedive at such scientific
settings as some of the accéerator laboratories of the Department of Energy; these have dfered
the National Archivesafar better seledion of records. The seledion is better becaise a proadive
program isin placeto review records at the placewhere they are ¢eaed—consultingthose who
creaed them—for the purpose of providing adequate documentation of the entire fadlity. The
records advocaes we have worked with most closely have been professonal archivists, but
trained historians or records maragers killed in dedingwith noncurrent records could work
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equally well as part of arewrds management tean. Recoords advocates should be expeded to be
knowledgeéable about the scientific ingitution and the research programs it cariies out. They
should argue for the historicd value of recrdsin the context of agercy records scheddesand
help NARA understand the unique records credion processat ead of the scienceagercies. For
all these reasons, we recommend that records advocaes (e.g., trained archivists, historians, or
reaords managers skill ed in nancurrent records) should be made p@rt of the recordsmaragement
programs—both at agency headquarters and at the key fadlitiesand |laboratories.

2.c. NARA should identify and promote hest practices for records management programs that
agencies should utili ze, including the devdopment of R&D records aiteria. The R&D rewords
schedule of the DOE (Department of Energy) could serveas a modd for other scientific
agencies.

As part of aprogram to monitor records management pradicesat federd science ajencies,
NARA should consider conducting a survey of science agerciesabout their basc records
management pradicesto determine the kinds of infrastructure now in place This—along with
our suggestions for implementation and for training and use of “records advocaes' in
Recommendation #2.b., above—should help NARA identify Best Pradices for agencies records
management programs. A set of Best Pradicesis sorely neededand should be widely
promulgated through the World Wide Web, other publication vehicles, and discussons at sessons
of professona medings of records managers.

For scienceagerries, it is critica that NARA deve op Best Pradicesfor deve oping criteriafor
the appraisd of R&D records, including procedues for ranking the importance of specific
scientific reseach projeds. Since NARA rescinded the part of its General Records Schedule
covering research and devel opment records, it becane recesary for eat scierce ajency to
schedule these records acarding to the unique pradices of their individual agencies. A number
of federal scienceagercieshawalrealy done so. Amongthese, DOE (Department of Energy),
NASA (National Aeronautics and SpaceAdministration), NIST (National Institute of Standards
and Technology), and NOAA (National Oceanic and Atmospheric Administration) have gone
further to include sets of criteriathat help their agencies identify significant R&D records. We
believe dl federd science agencies should include such sets of criteria in their recads schedules.
The schedules of the DOE, NIST, and NOAA could serve asmodds.

The new DOE Resarch aad Devd opment Records Retention Schedue, approved in August
1998by NARA, isby far the best schedule we have studied. We are particularly impres®d with
its guidelines for procedures to rank scientific research projeds as “ significant,” “important,” and
“other” and toinvolve the gience lecords creaorsin this ranking. Wealso want to point out the
importance placed on the proper evaluation of scientific policy and planning recordsin the DOE
records schedue.

Our main purpose in this recommendation isto ask NARA to include the development of criteria
for the appraisd of R&D reoordsin its Best Pradices. In addtion, because Nationd Archives
appraisal archivists play akey role in developing agency records schedues, we ask NARA to urge
them to encourage their assgned science agercies to have wts of criteria that provide dfedive
procedures for identifying significant research and devel opment recordsfor permanent retention.
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Thismay require addtiond resourcesfor the Nationa Archives Life Cycle Maragement
Division.

2.d. NARA should consider, on a case by case basis, accessoning non-federal records
esential to documenting federal support of science

Many important federally-funded research organizations do not legally produce federal records,
yet some of the recrds they produce provide valuable eviderce of the government’s support of
science. Accordingly, we ask NARA to consder—on a cae by case basis—serving asa
repository of last resort for seleded recrds of organizations not formally affili ated with the
federal government that haveno appropriate repository for their records. Prime examplesare
contrador institutions that overseeFFRDCs (Federaly Funded Research and Development
Centers) and free standing reseach institutions.

Seedso Recommendation #6.b. to acagmic archives and #8 to NSF Nationd Observatories.

CATEGORY THREE—FEDERAL SCIENCE AGENCIES

Remmmendation #3:

a.  Federal agenciesresporsible for negotiating overhead rates to universities snoud suppott
amarginal increase to provide he nodest addtional suppott acadenmic archivesneel to
document collabarativeandother federally funded research. The OMB should sedfically
include archives costs as all owable costs;

b. Federal scienceagencies should remgnize the nedsand kenefits of providing adequaie
suppat for their agency remrds management program;

c. Federal scienceagencies should employ recordsadvoates as pat of their records
management staff;

d. Federal scienceagencies reards management programs should ncrease educationd
programswithin the agency in order to stressthe importance and bnefits d records
management andthe criteria for saving scientific records

e. Federal scienceagencies should save recordsdoaumenting interagercy funding o
collabarativeresearch projeds;

f.  Federal scienceagencieswhose research centers/labaratories are operated under contract
shoud permanently aure their headquaters’ records relating to the contractor
organzations,

g. Federal scienceagenciesshould permanertly secureproposalsandother documentation
related to major research faciliti es at their certers/labaratories andother sites; and

h.  Federal scienceagencies should savecontroversial—albeit unsuccessul—collabarative
research proposls in addtion to successul ones.

Explanation:

The two most important of these recommendations are #3.a. and #3.b. If scierce ajencies

adopted only these two recommendations, successin documenting significant scientific research in

general, and multi-institutional collaborationsin particular, would undergo a spectaaular increa®.

For further information, see Academic Archives and Federal Agenciesin Current Archival

Pradices, Part C, Sedion One [of the full report, Documenting Multi-I nstitutiond

Collabarations].
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3.a. Federal agenciesresponsible for negotiating overhead rates to universities should suppornt
amarginal increase to provide the nmodest addtional support academic archivesnee to
document collabarativeand other federally funded research. The OMB should spedfically
include archives costs as all owable costs.

By now, readers [of the full report, Documenting Multi-Institutiona Collabarations,] are aware
that—in addition to the federal scienceagercies—it is the acalemic sedor tha must bea the
burden of documenting multi-institutional collaborations. Over the decales federal science
agencies have supported PIs (principal investigators) and research groupsin acalemiafar more
than in any other sedor. Eacd grant (or contrad or cooperative agreenent) hasincuded
overheal to support costsincurred by the university. No one sans to hawe considered the costs
acaued by archives at these universtiesfor preserving the records of sgnificant scientific
reseach made possble by federal funds.

Two stipulations of the OMB apply to the establi shment of overhead rates: (1) universties will
negotiate their overhead rates (known as fadli ties and administration [F&A] rates) from the
Department of Hedth and Human Services (HHS)or the Department of Defense’ s Office of Naval
Reseach (DOD) and (2) information on funding shall be derived from relevant data gathered by
the National Science Foundation (NSF). Further, the principles for determining the
appropriatenessof coststhat can be included in an F& A rate agreenent arefoundin OMB
Circular A-21, “Cost Principlesfor Educaional Institutions.” One of theseallowale costsis
library costs.

The fad that library costs are allowable by the OMB is unlikely to provide adequate coverage for
costs for archiveswhich, for one thing, may or may not be included within the library organizational
structure. The relevant agercies (HHS, DOD, and NSF) should recognize the reed for the support
of acalemic archivesand realize that an extremdy modest increagin overheal rates (dedicaied to
support of the university archives) would makeit possblefor academic archivesto seauretherecords
that will be needed by sciencepolicy makersand administrators, by historians and other scholars, and
the public at large. The OMB should be urged by universities and the relevant agenciesto add costs
of archivesto itslist of coststhat can be included appropriately in an F&A rate agreemnent.

3.b. Federal science agencies should recognize the neals and benefits of providing adequate
suppat for their agency reards management program.

At our October 1999meding with current agency records officersand staff of the National Archives,
AIP projea staff were taken abadk by the meager resources made available to in-house records
management programs. We ask federal science agenciesto reagnizethat, with the exception of the
Department of Energy, their own agency records management programs lad the resourcesto med
even the legally required standards of seauring adequate documentation of their programs and
adivities. Without professonal recrds management programs, agencies cannot med training goals
or enjoy the efficiencies of proper recmrds-keguing—to say nothing of halting the lossof records
needed for administrators and future historians. With appropriate levels of support, agency records
management programs can efficiently carry out the remander of our recanmendations.
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3.c. Federal science agencies should employ remrds advocates as part of their records
management staff .

Ead scienceagency should examinethe effedivenessof its existing records management program
and seriously consider the benefits of adding records advocaes—e.g., trained archivists, historians,
or records managers Killed in noncurrent records—to its daff, both at headquarters and at major
laboratories, flight centers, etc. that carry out national scientific programs. Such advocates should
be expedaed to work proadively with scientists and administrators to become knowledgeable about
their organizaion and the science and technology it is dedicaied to.

SeeRemmmendation #2.b. for additional arguments.

3.d. Federal science agencies rewmrds management programs should increase educational

programswithin theagencyin order to stresstheimportanceand benefitsof recrdsmanagement

and the criteria for saving scientific records.

During our interviewswith agency scientistsand administrators, it became clea that many individuals
creaing important sciencepolicy recrdsor scientific reseach recordswere unaware of thererds-

keeping program of their agency. This was the cae in varying degrees at ead of the agencies
involved in our seleded projeds throughout our long-term study: DOD (Department of Defense),

DOE (Department of Energy), NASA (National Aeronautics and Space Administration), NIH

(National Institutes of Hedth), NOAA (National Oceanic and Atmospheric Administration), NSF
(National Science Foundation), and USGS (United States Geologicd Survey). Wealso foundthat

some recrds management staff were not as knowledgeable as they should be about their program.

Education programs need to target both records creaorsand records managers. Rewrds managers
should be ale to work with the scientists to asgst them in following records retention policies to
document their projeds; this joint effort would grealy increase the survival of significant records.

Agency records management staff should take advantage of workshops offered by the National

Archives. They should, inturn, be expeded to offer workshops for their agency employees, both at

headquartersand inthefield. Onevery effedive meansisto hold periodic workshopsfor seaetaries
and other files administrators (including those responsible for maintaining central files) so that they
understand agency records schedules and are knowledgeable about identifying which records should

be destroyed, which saved, and how and why.

3.e. Federal science agencies should save remrds documenting interagency funding of
collabarativeresearch projeds.

Individual federal agencies are usually the sole funder of collaborative reseach projeds. In the
instances where their funding responsibili ties are shared with other agencies, the agency that takes
the lead role should preserve on a permanent basis its records of interagency medings,
correspondence, agreements, and so forth.

3.f. Federal science agencies whose research centers/labaratories are operated under contract
should permanently seaure their headquarters’ recrdsrelating to the contractor organizations.
In some important instances federal agencies (notably DOE and NSF) do not operate their reseach
centerg/sitesdiredly but rather through contrading organizations. Some @ntradorsareuniversities,
corporations, or other longstanding ingtitutions; other contracdors are set up for the very purpose of
operating FFRDCs (Federally Funded Reseach and Development Centers). Examples of the latter
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caegory are AUI (Assciated Universities, Inc.), AURA (Assciation of Universities for Research

in Astronomy, Inc.), and URA (University Research Association, Inc.). Therole exercised by these
contrador organizaions over the reseach diredions and policies of their centerg/laboratories is
considerable and, therefore, theimportance of documenting their adivitiesis clea. Records at the
relevant agency healquarters would include correspondence between the agency and contrador,

minutes of contrador board medings, annual fiscd and progressreports, and copies of committee
reports—with names like Users Committee and Visiting Committee—of the centers/laboratories
under contrad.

3.g. Federal science agencies should permanently seaure propasals and other documentation
related to major research faciliti es at their centers/labaratories and other sites.

When laboratories request support for new, large research fadlities (such as accderators, particle
“fadories,” telescopes, reacors, and supercomputers) and for other mgjor instrumentation, federal
agencies should permanently seaurethe proposals (whether accepted or rejeded) along with relevant
correspondence. Files for succesdul fadlity proposals should aso include financial and narrative
progressreports, final reports, records of agency site visits, correspondence with site officials, and
any other materialsthat provide valuable documentation.

N.B.: Thisrecommendation pertainsto proposalsfrom centers/laboratories/observatoriesfor building
major reseach fadlities; recommendation #3.h. pertains to proposals for experimenta reseach
projeds.

3.h. Federal science agencies should save controversial—albeit unsuccesgul—collabarative
research propacsalsin addtion to succes§ul ones.

Federa funding agencies are currently required to save recrds on successul reseach proposals
(contrads, cooperative agreaments). We recommend that—for multi-institutional research
collaborations—the agenciesalso preservetherecrdsfor the (relatively few) unsuccesgul proposals
that stimulate significant debatesor controversies. Thefilestypicadlywouldincludeproposals, referee
reports, minutes of panel medings, and—in some casas—records of agercy Stevisits.

N.B.: This recommendation pertains to proposals for collaborative reseach projeds,
recommendation #3.g. pertainsto proposals from laboratories for building major research fadlities.

CATEGORY FOUR—SPFECIFIC AGENCIES
Department of Energy (DOE)
Remmmendation #4: DOE should be commended for its new R&D reaords schedule; it
should make certain the implementation of the shedule isfully supparted.
Explanation:
The DOE and its records management staff, aswell asthe NARA liaison archivist, deserve
congratulations on the development of its excdlent, new records retention schedule for resarch
and devel opment records—no modest task. We now ask DOE to provide tefiscd and moral
support nealed for the implementation of thisimportant schedule.
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We believe that the DOE’snew R& D records schedue supportsthese AIP Projed
Recommendations aswell asour Appraisal Guidelines (seePart B, Sedion Three. We ask that
the DOE records officer contad usto discussany discrepancies.

Seedso, Recommendation #2.c. to NARA and #3.b. and 3.d. to Federal Agercies, alove.

National Aeronauticsand Space Administration (NASA)

Recommendation #5. NASA needsto upgrade coverageand to clarify some confusing
generalitiesin itsreoords schedules.

Explanation:

NASA’srecat records scheduesare a gea improvement. We note, however, that some
generdlities are confusing and, moreimportant, some cdegoriesof records needed to document
collaborative research in spacescience are not covered.

The NASA reaords scheduesare written in a \ery gereral manrer in order for the manud to be
applicable to both NASA Headquarters and itsflight centers. Only records of the upper level
management offices at headquerters are spedfied with the mid-level headquarters scientistsbeing
fit into other functiond locations. For exampe, the term “prograni’ andthe term “projed” are
interchangeable in these schedules, even though in NASA parlance program scientist and program
manager are headquarter positions and projed scientists and project managersare a flight
centers.

NASA’srecords schedues do not providefor retention of some records deemedvaluable by the
AIP Study. Important exampesare the records of the advisory groups of discipli ne scientists at
NASA Healquerters (where ideas for most NASA projeds areinitiated) and records of the
Science Working Group for projeds at flight centers which provide the most important
documentation of the scientific aspeds of themisson.

National Science Foundation (NSF)

Recommendation #6. The NSF should include archival arrangementsin the requirementsfor
cooperative agreements to suppart its reseach faciliti es and its certers, as well as other
management offices of collabarations.

Explanation:

These NSF-supported research fadlities (e.g., National Observatories) and centers (both its
Materials Research Science and Engineaing Centers [MRSECs] and its Scienceand Technology
Centers[STCs]) do not creae federal records. Neither do science management/consortium
headquarters offices or freestanding reseach ingtitutions set up to administer NSF-funded
collaborations. Spedal arrangements should be made to permanantly seaure the essential
documentation of their research programs. Spedficaly, NSF should fund fully the achival
programs at its national fadlities and providefiscal and mora support for proper mantenarce of
recrdsat its centersand at the callaboration offices and freesanding research ingtitutions it
funds.

NSF Facilities. The NSF supports—through contrador organizations—some of the most
important laboratories (e.g., Scripps Institution of Oceanography) and observatories (e.g.,
National Radio Astronomicd Observatory) in the country. Because of ther long-standing
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importance and because they lackaffili ations with establi shed archiva repositories, we ae
espedally concerned about the NSF Nationa Observatories. To our knowledge these
observatoriesladk strong records management programs. The NSF should provide thefiscd
support for them to initiate archiva programs to permanantly seaure atleast their most important
documentation.

NSF Centers. MRSECs and STCsare relatively new and rapidly growing phenomera at
academic settings. NSF funds its centersfor a period of yeasto function as multi-institutional
collaborations and foster research in particular aeas of materials science or science and
technology. Although the centers are & acalemic settings, acalemic archivistswill need to be
persuaded to consider the documentation of NSF centersto be part of their responsbility. The
fad that the NSF certersare impemanent ingitutions presents anather darger to the records

Science M anagement/Consortium Headquarters Offices Within Academic Setting. In
NSF-funded collaborations that have no connedion with any NSF center, one principal
investigator applies for agrant enabling the coll aboration to set up an officefor administering the
projed. For the most part, these offices are within a department of a college or universty; when
thisisthe cas, themost appropriate repository for the projed’s core records would be that
ingtitution’ s archives.

Freestanding Research Institutions. In some other cases, NSF grantsto collaborations result in
the setting up of freestanding institutions to administer their research programs. Records o such
institutions have no appropriate repository. They are far more likely to find an adequate
repository if they are maintained in orderly condition with adequate finding aids to fadlitate
reseach.

NSF should stipulate appropriate arangements for recordsin its cooperative agreements/
contrads. A very small fradion of the amount awarded to the fadlities, offices, and freestanding
institutions would pay for the proper organization of records permitting greaer efficiencies of
operations aswell asthe archival mantenarce or orderly transfer of records. Specid NSF
funding may not be required to seaure the small set of core archiva records of NSF centers.

Seedso Recommendations #7.b. to Acacemic Institutions and #8 to Nonacalemic Reseach
Laboratories, below.

CATEGORY FIVE—OTHER INSTITUTIONAL SETTINGS

Academic Institutions

Remmmendation #7:

a.  Professond filesof collabaration principal investigators and other key aademic scientists
shoud be retainedby their home institutions according to their individual caree's; and,

b. Academic archives should enlargeasnecessay the sopeof collecting pdicies in order to
accesgon nonfederal recordsof NSF centers aswell as science managment offices and
consortium headquaters officeswithin their institutions.

c.  Univesitieswith strong science programs should request modest
increasesin their overhead ratesto suppat their archives.
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Explanation:
7.a. Professonal filesof collabaration principa investigators and other keyacademic

scientists should be retained by their homeinstitutions acording to their individual carees.
The professgonal papers of PIs (principal investigators) are a primelocation for information
concerning the development of an experiment or an experiment tean. A substantial fradtion of
the principal investigators in the coll aborati ons we stud ed are employed by acadlemia. The papers
of those who have regularly led or participated in important collaborative reseach are well worth
saving. Inother cases, collaboration-related records kept by afaaulty member should be
accessoned (whether or not the kalance of theindividud’s papers are), especidly if the
collaboration was deaned significant.

N.B.: Thisisarewording of Recommendation #1, above. Our point here isto emphasizethe
essential role acaegmic achivesplay in documenting callaborative reseach by preserving the
papers of individual scientists who played leadership rolesin the projeds.

7.b. Academic archives should enlarge as necessay the sopeof collecting pdiciesin order to
accesson non-federal recordsof NSF centers aswell as science management offices and
consortium headquarters officeswithin their ingtitutions.

The NSF centers (both its Materials Research Scienceand Engineaing Certersand its Science
and Technology Centers) are funded for a period of yeas; although renewals are possble, they
are not permanent. The NSF centers are organized to function as multi-institutional
collaborations; most, if not all, make the final dedsions on which researchers at member
institutions get funded. We dso found, in our study of geophyscs, that science management
offices and consortium headquarters offices last thelifetimes of the cal aborative projeds, which
may be quite short. Most of these offices are NSF-funded and, as such, do not produce federd
records.

The acaemicinstitutions within which they operate should hold themsdves responsblefor
accessoning core records of the centers or management offices. If such arrangements are not
possble, the records should be off eredasa gift to the Archivist of theUnited Statesandthe
National Archivesand Records Administration.

Seedso Recommendation #2.d to NARA and #6 to NSF, above.

7.c. Universitieswith strong science programs should request modest increases in their
overheadratesto suppart their archives.

Universities with strong science programs should request modest increassin their overheal rates
to support their archives. It hasbeen noted more than oncein our report that the acagmic sedor
must bea a major share of the burden of documenting multi-institutional collaborations.
Additional support for university archivesis esential to document significant coll aborative and
other federally funded research. Academic archivists should bringthese fads to the attention of
their universitieswhen it istime to renew contrads for overhead rates.

Universities negotiate overheal rates with spedfic federal agencies, but OMB guidelines must be
followed. Currently library costs are dl owable by the OMB but archivescosts are not mentioned.
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Universities should urge the OMB to add costsof archives to itslist of coststhat can be ircluded
appropriately in an overheal rate agreenent.

For detail s, seeRecommendation #3.a. to Federal Science Agencies, above.

Nonacademic Research L aboratories

Recommendation #8. Nonacademic research labaratories (government, FFRDCs, corporate,
and freestanding ingtitutions) lacking programs to identify and permanently secue records
of historical value should initiate the

Explanation:

The nonacalemic laboratoriesin our study have included all major categories of reseach
laboratories, primarily thosein the U.S., but also some major laboratories abroad. Almost
without exception, these laboratories—however important their contributions to postwar sciernce
may be—Iladk programs to proted their valuale records. Alltoo manyevenlackreoords
management programs (the exception here aie government laboratories and FFRDCsthat
produce federal records and are required to have recrds management programs).

Our experience shows it is possble to permanently preserve anadequate record of scientific
reseach where laboratories have records advocaes (i.e. archivists, historians, or records
managers trained in noncurrent records) and impossble where laboratories ladk them. Reoords
advocaes are needed to work with scientists to identify and permanently seaure those records of
interest to future <cientist-administrators, historians, and other users. From our experierceit
seams clea that thechief respongbility for initiating these programs lieswith theindividua
laboratory diredors. Once programs are in place recrds advocates develop relationships of trust
and provide an array of invaluale services to laboratory staff and management. The recordsthey
preserve provide the best meansto adhieve the dl-important institutional memory.

For laboratoriesin the U.S. that creae federal records (government laboratories and those of the
DOE), our concern isfor appropriate historica evaluation of files on site so that records that
provide esential eviderce of long-term vaue will be off ered to the Nationd Archives. In other
countries, some laboratories are required to transfer permanent records to state or national
repositories.

FreeStanding Ingtitutions

Recommendation #9. Freestanding but temporary American research institutions should
offer historically valuable records to an appropriate reposiory at the end of a projed .
Explanation:

In our study of geophysics we found afew cases where, rather than setting up consortium
headquarters offices in acalemic settings, entirely new and freestanding—but
temporary—institutions were creaed to marage a wllaborative projed. Although these
institutions are federally funded, their records are not federa in ownership. Selecied records of
these consortia should be off ered to an appropriate repository such asa participating university or
state historicd society.

Seedso Recommendations #2.d to NARA, #6 to NSF, and #8 to Nonacalemic Reseach
Laboratories, above.
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National Science Foundation Facilities

Remmmendation #10 The NSF National Labaratories and Observatoriesthat lack archival
programs should initiate them.

Explanation:

Asdrealy stated, these NSF fadli ties consist of some of the most important laboratories and
observatoriesin the country, if not the world. Thereis no doubt that future historians and other
scholarswill nead to draw on their historicdly valuable records.

NSF National Laboratories and Observatoriesthat ladk them should initiate archiva programs.
(We recommend that NSF provide the fiscd support.) They should consder mantaining their
colledions of recordson site. Wherethisis not feasible, the records of archival value may be
offered to aneaby university or state historicd society; they may also be offered to the National
Archives becaise they provide important evidence of federal support of science

Seedso Recommendations #2.d to NARA and #6 to NSF.
RECOMM ENDATIONS—WHAT TO SAVE

CATEGORY ONE—POLICY AND PLANNING RECORDS
Recommendation #11 Reaords of padicy and planning boadsin the U.S. and elsewhere
relating to multi-institutional collabarations should be sved at appropriate repositories.
Explanation:

Every scientific discipline has international and national boards (unions, committees, etc.) that set
priorities for research areasand gude support for major eff orts; a good number of these dedsions
lead to theinitiation and, at times, the oversight of multi-institutional and/or muti-nationa,
collaborations. Other policy bodies operate within scientific agerciesand often haemoreimpaa
on spedfic coll aboration projeds. Recoords of these policy groups are of grea vaue to awide
variety of scholars and scientist-administrators.

Among the disciplines covered by the AlP Study, wefound policy-meking bodiesthathave had a
direa influence on collaborationsin the fields of geophysics and spacescience. Reords of
policy-making bodies effeding collaborative research in these fields are listed here. For
descriptions of these records, seethe Appraisal Guidelines, Part B, Sedion Three

PoLICY AND PLANNING RECORDS
a. Geophysicsand Oceanography: Records of the Nationd Academy of Sciences Ocean
Studies Board, Polar Research Board, and Board on Atmospheric Science also, reaords of the
International Council for Scientific Unions and records of the World Meteorologica
Organization.

b. SpaceScience Records of the Nationd Academy of Sciences SpaceStudes Board and, at
NASA Healquarters, minutes and other records of various working groups from the Management
Operations Working Groups up to its Advisory Council. In Europe, records of ESA’s Space
Science Advisory Committeg its Science Programme Committeg and its working groups. The
reaords of the European SpaceScience Committeeof the European Science Foundation are dso
of potential value.
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CATEGORY TWO—CORE RECORDS BY SCIENTIFIC DISCIPLINE
Recommendation #12: A core set of records should be saved at appropriate repositoriesto
document multi-ingtitutional collabarations.

Explanation:

Thereisashort list of recrdsthat, taken together, provide adeqate documentation of most
collaborative projedsin agiven discipline. Core records for collaborations in the disciplinary
fields studed duringthe long-term AIP Study are listed here. For descriptions of these records
seethe Appraisal Guidelines, Part B, Sedion Three

CORE RECORDS
a. Geophysicsand Oceanography
There have been relatively few large, multi-institutional collaborations during our period of study
and these should be considered to be significant. Addtiond records should be saved for al |arge
collaborations over and above the core records described here(see Recommendation #13 be ow).

Coreremrdsto be saved for all collaborations. proposal files of federal funding agencies.

b. Ground-Based Astronomy—Observatory Buil ders'®

Ead observatory-building collaboration is considered to be significant: few are built in any one
decale and eadis esentially unique. Addtiona reoords should be saved for all collaborations
over and above the core recordsdescribed here(see Recommendation #13, bel ow).

Corereaords for observatory-building collaborations. NSF grant award jackets and/or NSF
cooperative agreenent jacketsfor reseach fadlities, documentsof incorporation.

c. Ground-Based Astronomy—Ohbservatory Users'’

Core reaords for observatory-using collaborations. proposals and related recordsin Time
Allocation Committeefiles of radio and national opticd observatories and, where relevant,
reaords of observatory consortium chairpersons.

d. Materials Science

Corereaords for materials scierce calaborations: proposds to federal funding agencies and/or to
corporate management; where relevant, records of Exeautive (Program) Committees of NSF
MRSECs and STCs, Memoranda of Understanding; and—for those using DOE accéerator
fadlities—records of Fadlity Advisory Committees at DOE National Laboratories.

®The AIP Study’ sfour casestudies of telescope-building coll aborations did not include any collabaations
involving national optical or radio telesopes. As a result, our recanmendationsin this caegory are based on
previous experience of the AIP Center and input from our Working Group.

Y TheAIP Study’ sfour casestudies of telescope-using coll aborations did not include any collabaations
conducting sky surveys or, indeed, any coll aborations of optical telescope users. Accordingly, our
remmmendations in this category are based solely on the previous experience of the AP Center and input from our
Working Group.
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e. Medical Physics

Corereaords for medicd physics collaborations: proposal jadets at private foundations and/or
federal funding agencies and—for those using DOE accéerator fadli ties—records of DOE
Fadlity Advisory Committees.

f. Particleand Nuclear Physics

Corereaords for particle and ruclea physcscoll aborations: proposd filesat DOE or NSF; at
accderator laboratories—records of laboratory diredors responsible for areas of particle and
nuclea physics aswell asreards of Physics Advisory Committees documenting the processof
proposals for accessto beamtime on accéerators and including contrads between the laboratory
and the coll aboration.

g. SpaceScience

In the field of spacescience all large projeds/missons are consdered sgnificant. Additiona
records should be saved for large projeas/missons over and above the core records described
here (seeRecommendation #13 below).

Corereaords for spacescience coll aborations: records of the relevant discipline/program scientist
and program nmaragger, dong with their regpedive advisory groups, at NASA Healquarters.
Reaoords of their counterparts at ESA Healquarters. (Also, at NASA, core documentation for
development of instruments used in spacescience projeds/missonsis provided by grant proposal
files of discipline scientists.)

CATEGORY THREE—SIGNIFICANT COLLABORATIONS
Recommendation #13: Fuller documentation should be saved for significant collabarations.
Explanation:

A wider array of substantial documentation should be preserved for highly important
collaborations to med the reeds of scientist/administrators & well as historians and other
scholars. The ealy identification of current experiments of outstanding significarce should
initiate adions to seaurefull er documentation for subsequent appraisa (see Recommendation
#14.b., below). Thisdocumentation would include those categories of records spedfied in the
appraisal guidelines prepared by the AIP Study and other records found to contain \aluableevi-
denceof the collaboration’s organizationd structure and research process Records to be saved
for significant collaborations in the disciplinary fields studed duingthe long-term AIP Study are
listed here. They are described in detail in the Appraisal Guidelines, Part B, Sedion Three

N.B.: We nmake note that, for the largest and most controversal muiti-institutional coll aborations,
significant documentation will also be found at higher administrative levels, such as offices of
presidents and provosts of universties, top administrators at agerciesand laboratories, and other
key policy boards. We do not addressrecommendations to officesat such higher levels on the
assumption that their records are dreadyseaured.



PART C-TwO: PROJECT RECOMMENDATIONS 63

RECORDS TO BE SAVED FOR SIGNIFICANT COLLABORATIONS
a. Geophysicsand Oceanography
Additional recrdsto be kept for all large call aborations: records of the consortium headquarters
officeor the projed’s sciernce maragement officeas foll ows. Theconsortium headquartersoffice
reaords, including records of standing committees, records of the consortium’s administrative
head, and records of consortium staff scientists. The science management office records,
including records of the SMO administrator and records of the Science Working Group.
Also—spedficdly for oceanographic projeds—ships logs should be retained.

b. Ground-Based Astronomy—Observatory Buil ders'®

Additional recrdsto be kept for al observatory-building collaborations. Board of Diredors
minutes of medings, records of projed manager; records of Science Advisory/Science Steaing
Committees, records of Design Review Panels; records of Science Projed Team; contrads and
asociated records; and technicd reports.

c. Ground-Based Astronomy—Observatory Users *°

Additional recrdsto be kept for significant collaborations: papers of first authors of VLBI (Very
Long Baseline Interferometry) collaborations and, where relevant, records of observatory
consortium seaetaries.

d. Materials Science

Additional recrdsto be kept for significant collaborations: records of Exeautive Board (or
Governing Board, Program Committeg or Technicd Representatives Committee); records of
External Advisory Committees; records of annual meetings of the coll aborations; records of
spokespersong/staff diredors; and newdetters and sedor descriptions.

e. Medical Physics

Additional recrdsto be kept for significant collaborations. minutes of collaboration medings,
records of group leaders for statisticd analysis; and protocols and sampes of data callaboration
forms.

f. Particleand Nuclear Physics

Additional recrdsto be kept for significant collaborations: records of spokespersons, including
intra-coll aboration maili ngs; records of group leaders, including—in seleded cases—proposal
submitted as Pl (principd investigator); records of projed managers and projed engineas; Intra-
Collaboration Technicd Committeerecords; Accderator/Reseach Division files on experiments;
and seleded technicd records (e.g., logbooks and blueprints and spedfications).

18spefoatnote 6.

¥seefoatnote 7.
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g. SpaceScience

Additional recrdsto be kept for al large projeas/misgons are at NASA flight centers:. records of
projed managers, recrds of projed scientists, along with the Science Working Groups, also,
reaords of instrument managers, where the position exists.

Additiona rewords for spacesciencein Europe would include records at ESTEC (ESA’sflight
center): records of the projed managers and projed scientists, dong with the SienceWorking
Groups, aso, the records of payload spedalists.

RECOMM ENDATIONS—HOW TO SAVE

Remmmendation #14

a. <cientistsandothers shoud take pedal care to identify past collabarationsthat have nade
significant contributions; and

b. Research labaratories andother centers shoud set up amedansmto seaure records of
future significant experiments.

Explanation:

14.a. Scientistsand others should take pedal care to identify past collabarations that have
made significant contributions.

Future scholars, aswell as science administrators and policy makers, will need considerably more
documentation in order to study in more detail those multi-institutional scientific coll aborations
that can be consdered mostsgnificant in their contributions to advarncesin scientific knowledgg,
including theory and experimental techniques.

There exist gererd guiddinesfor identifying sgnificant research projeds. The lest we hae
found thus far are in the 1998DOE Reseach and Development Reaords Retention Schedule. %
Other parameters for identifying significant projeds can obviously be made to med the reeds of
particular research laboratories, say in the corporate sedor, or by discipli nes outside those
covered by DOE reseach.

Our first concern must be the identification of past collaborative research projeds, sincethe
documentation beames endangered as soon as the projed hasendedand scientiststurn their
attention to other matters. The participation of al knowledgeadle parties isneedel:

(1) Individual scientists could bring the contributions of a research projed they consider to be
significant to the dtention of their research diredor, institutional archivist, ec.;

(2) Academic departmentsor r esearch laboratories could set up an ad hoc history committee
from time to time to identify their most significant research projeds and bring them to the
attention of their provost, archival program, etc.;

(3) Policy and planning bodies, such as DOE’s High Energy Physics Advisory Panel, could
compile lists of most significant research coll aborations and broadcast them to their disciplines;
and

Useethe Department of Energy’ s Web site (http://www-it.hr.doe.gov/irecords/) for this schedule; of
particular interest is the Introduction which includes a review of the guideli nes and an R&D evaluation chedlist.
Seealso Remmmendation #2.c. to the National Archives, abowve.
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(4) History committeesof AIP Member Societies could either compile lists or survey their
members for nominations and then kroadcast theliststo their members.

The AIP Center for History of Physicswill also contribute to the identificaion of recent
significant research collaborations by working proadively with Boards of the Nationd Academy
of Sciences and other policy and planning bodies.

14.b. Research labaratoriesand other reseach certers should set up amedchanism to seaure
reoords of future significant experiments.

The scientists and reseach diredors—at laboratories/observatories and other research
centers/sites—are best informed to identify those experiments/projeds thatarelikely to be
considered significant by future judgements. We are avare thet eff orts to documentevents from
ealier decaleswill be frustrated by frailties of records-keeping pradices. Therefore, we urge the
laboratories themselves to identify as ealy as possble experiments/projeds of potential
significance. While doing so, the reseach diredors should bea in mind the recent emergerce of
subcontradors for magjor reseach and development calaborationsand identify experiments/
projeds in which significant subcontrads should be documented—either by the laboratory, the
subcontrador, or acombination of both.

Laboratories and other research centers caneasly redwe the complexity of locaingtheaddtional
records needed to document themore significant experiments by setting upa medanism to
identify and seaure records during or prior to their creaion. Oncea proposd for an
experiment/projed is approved, the relevant administrator at the research ste should require a
collaboration to include in their next write-up a statement asto: (1) which individual collaboration
member should be responsible for collaboration-wide records and (2) which, if any, records on the
team level should be retained on along-term basis because of scientific significance ™ A
collaboration’s chief scientist knows at the outset whena particular component of theinstrument
or technique is revolutionary or innovative; appropriate identification and assgnment of records
responsibilities for these should be included. When assgning responsibility for collaboration-wide
recrdsto anindividual, the chief scientistshould selecta callaboration member at a pemanent
institution; in many cases, thiswill be anacagmicinstitution or the research steitsdf. A
collaboration’ s statement about records-keeuing responsbilities should be ncorporated in its
MOU (Memorandum of Understanding) or other contractual agreament with the research center.

The purpose of thisrecommendation isto seaure the records that may be needed to document
significant experiments. Later, when an experiment has been identified as sgnificant, archivists
will bein an excdlent position to contad theindividuds asgned responsbili ty for the records
and make arrangements to permanently preserve those of enduringvaue.

2 deally, the relevant administrator would be located at a national laboratory, flight center, or other
central research site where the projed was conducted. In some @ses—e.g., NSFcenters and Deep Sea Drilli ng
Programs—it would be the site where the projed was approved for funding. Unfortunately, fieldslike VLBI (Very
Long Basdline Interferometry) observations and medical physicslack a central site and the most relevant
administrator would be the program officer at the funding agercy.
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The laboratories and reseach diredors should aso consder emp oying technologies on belaf of
collaborations that would assst in the capture, retention, and accessto vauable evidence For
example, the research sites could offer to retain certain files, such as collaboration e-mail, Web
sites, and other relevant eledronic records, on their computer systems.

Remmmendation #15 Ingtitutional archives should share information on their relevant
holdings with each other and with AIP/RLIN.

Explanation:

Knowledge of ingtitutional records and professond papers of individuds is esential to foster use
by historians and other scholars. For example, papers documenting a particular experiment/projed
arelikely to be physicdly locaed in various repositories; shared caalogs will bring them together
intellecually for the user. Archivists should include sufficient fads—such aslaboratory name and
experiment/projed number or title—to identify the coll aboration documentedin ther coll edions
when they prepare inventories, scope and content notes (or any other decriptions), and indexes.

One means for archiviststo broadcast information on their holdingsis to send de<criptions of
colledions or records series to the AIP where they will be added to thelntemational Catalog of
Sources for History of Physics and Allied Sciences, maintained by the AIP Center for History of
Physics. In cases where the archivesitsdf doesnot report its holdings to the American database
RLIN-AMC (the Reseach Libraries Information Network-Archives and Manuscript Control) of
the Reseach Libraries Group, the AIP can provide this service

THE ROLE OF THE AIP CENTER

The AIP Center can play afadlitating role in a number of these recommendations. It
can work with laboratories and other research institutesby: (1) providing advice to
those that dedde to establish or upgade archiva programs, (2) adingin the process of
identifying significant experiments, and (3) asgsting laboratory advisory committeesin
such areas as identifying appropriate repositories for papers and recmrds documenting
significant experiments. The AIP Center will continue itswork with corporate,
acalemic, and other ingtitutional archiviststo preserve significant papers and records
and to provide advice on records appraisd. In addtion toits International Catd og of
Sources (http://www.aip.org/history/icos.htm), the Center offers, upon request, such
caaloging tools as topicd indexing terms and authorized names of thousands of
individuals and ingtitutions.

AIP Center for History of Physics
One Physics Elli pse
College Park, MD 20740
phone: (301) 209-3165 Facsmile: (301) 2090882
e-mail: chp@aip.org; Web site: http://www.aip.org/history/
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