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chains sampled by the detectors are large enough that the de-
tection process does not significantly affect the fission chain
population subsequent to detection. If the detection process re-
moves particles from short fission chains, this assumption is
not valid and a different relationship for obtaining k must be
used. Values obtained using this latter assumption are also
given in a footnote to Table H1. For values of k > 0.85, inter-
pretations of the data with both assumptions yield essentially
the same k values. The neutron multiplication factors were also
obtained.from calculations (Table 11) using the MCNP codes
with ENDF/B-V (point cross sections) and the KENO codes
with ENDF/B-IV (Ref. 7) (27-group) and Hansen-Roach' (16-
group) cross sections. The variation in the calculated k values
was -2%, and the MCNP calculations agreed best with the ex-
perimental values.

These measurements have demonstrated that this method
can be used successfully to measure the neutron multiplication
factor for unreflected uranium hydride cylinders and thus, by
direct calculation' of the experimental quantities, serve as a
benchmark for calculational methods for this type of material.
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INTRODUCTION

Critical experiment facilities produced a large number of
important data during the past 45 years; however, many use-
ful data remain unpublished. The unpublished material exists
in the form of experimenters' logbooks, notes, photographs,
material descriptions, etc. This data could be important for
computer code validation, understanding the physics of crit-
icality, facility design, or for setting process limits. In the past.
criticality specialists have been able to obtain unpublished de-
tails by direct contact with the experimenters. Obviously, this

will not be possible indefinitely. Most of the U.S. critical ex-
periment facilities are now closed, and the experimenters are
moving to other jobs, retiring, or otherwise becoming unavail-
able for this informal assistance. Also, the records are in dan-
ger of being discarded or lost during facility closures, cleanup
activities, or in storage. A project was begun in 1989 to ensure
that important unpublished data from critical experiment fa-
cilities in the United States are achieved and made available as
a resource of the U.S. Department of Energy's (DOE's) Nu-
clear Criticality Information System (NCIS).

The objective of this paper is to summarize the project ac-
complishments to date and bring these activities to the atten-
tion of those who might be aware of the location of source
information needed for archiving and could assist us in getting
the materials included in the archive.

DEVELOPMENT OF A PRIORITY LIST OF
EXPERIMENTS FOR ARCHIVING

While it might be desirable to archive all experiments, prac-
tical considerations require us to limit the number of archived
experiments-at least initially. As a first step in the archiving
project, we identified criteria to help us judge which experi-
ments should have priority. Most important, in our opinion,
are experiments which produced data that are the basis for
subcritical limits in standards, handbooks, and guides. We also
consider experiments important for archiving if the measure-
ments are needed for validation of criticality safety computa-
tional methods used in current DOE contractor plants. Also
included are measurements that were not performed with the
rigor of current techniques but are unique in some way, per-
haps in the type of materials used or In their geometric config-
uration. Most of the experiments being considered were
performed at four critical mass laboratories. Of these, the fa-
cilities at the Oak Ridge National Laboratory and at Hanford
were shut down in 1974 and 1988, respectively. Although the
facilities at Los Alamos and Rocky Flats are open, they per-
formed no critical experiments in 1990.

Paxton and Pruvost issued an important compilation of
criticality data in 1987 (Ref. 1). The references in their publi-
cation are the primary source of information for our priority
list, shown In Table 1. Some of the experiments were performed
as early as 1945. In order to keep the list within bounds, ex-

TABLE I
Priority List of Critical Experiments for Archiving

bates of
Number of Experimental

Site Experiments Work

Oak Ridge Nail. Laboratoiy 51 ca 1947-1974

Pacific Noriwest Laboratory 59 ca 1952-1988

Los Alainos Nail. Laboratory 25 ca 1945-1985

RockyFlatsPlant 15 ca 1956-1978

Brookhaven Natl. Laboratory 3 ca 1956-1958

Lawrence Livermore NatL Lab. 9 ca 1957-1976

Savannah River Natl. Lab. 2 ca 1964-1973

Monsanto Clinton Laboratories I ca 1945

Westinghouse Electric Corporation 2 ca 1959-1965
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periments pertaining to reactor design, reactor mock-ups, and
related critical assemblies were not included. Foreign references
to experiments are not included at this time. We are working
to update the priority list to the present time.

We made extensive use of the NCIS to locate references to
experiments fitting our criteria for archiving but not included
in the Paxton-Pruvost compilation. We used the NCIS biblio-
graphic reports to identify references, for cross checking, etc.,
and we used the NCIS on-line data base to identify references
to experiments performed after the publication of the bibliog-
raphies or not listed in Ref. 1.

SUPPLEMENTARY LIST OF EXPERIMENTS
We also prepared a supplementary list of experiments

that includes data on (a) prompt neutron decay constants and
neutron lifetimes, (b) flux distributions and fission rates, (c)
spectrum measurements, and (d) replacement worth (reactiv-
ity) measurements. This list includes experiments performed
through 1978. Steps are being taken to bring the list up to date.

During the course of this work, we learned of experiments
that have been performed in support of plant operations but
have not been formally reported. These experiments provide
criticality data for process control that may be very useful in
future plant design or operation. Since the data are not pub-
lished, it is important that the critical experiment records be
identified and archived before the source materials are lost.

METHODS OF ARCHIVING

Plans are being made to make use either of high-resolution
photography or an optical scanner to record the data to pro-
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duce a master archive. The NCIS is exploring the use of cur-
rent multimedia computer technology to produce a data base
of images and annotations that will be made available through
NCIS as a supplement to its present data bases or available via
CD-ROM for use with desktop computers.

CONCLUSIONS

We conclude that it is very desirable to retrieve the records
of the critical experiment data included in our priority list and
that this information (including identification of 'lost" exper-
iments) will prove to be a valuable asset to the existing data
base of published papers..We note the importance of complet-
ing this archive before the original source materials are lost.
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