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INTRODUCTION TO PANEL ON
"WHERE DO WE GO FROM HERE?"

J. T. Thomas

I believe that if the question were asked as to whether or not
effort should be continued in further exploring the various methods for
the measurement of suberitical reactivities, this audience would respond
affirmatively. Given our present societal attitudes and limited
resources, the question "should our laboratories, universities and
nuclear industry be encouraged to pursue further research and
development of promising techniques?" is addressing a broader audience
— most likely, one motivated by need, cost, and benefits. I have
elected to appoint us all as representatives of both audiences. And I
ask that you bear in mind the responsibility to society of assuring
safety as long as significant quantities of fissile materials are a part
of international commerce and defense. You are cautioned not to abandon
consideration of economics.

A brief description of the potential applications of a reliable
method for measuring subcritical reactivities will give us a common
basis for discussion and, in a sense, indicate areas where effort might
be directed. The following four activities should serve the purpose.

Nuclear Criticalitv Safety

The ability to perform confirmatory measurements of safety margins
for operations with fissile materials should stimulate the creation of a
yardstick for safety, bringing a measure of uniformity to practices
which should suppress the arbitrary conservatism prevalent in practices
today. The*ability to perform real time monitoring of fissile material
accumulations in sensitive operations would provide a warning of
impending accidental criticality rather than relying solely on alarm
systems for personnel protection. The ability to confirm the actions
initiated . in response to emergencies would clearly enhance team
judgements made under duress.

Critical Experiments Qperaciops

The advantage of being able to associate an eignvalue with each
assembly whether critical or subcritical should be obvious. Each
approach to critical would offer the opportunity of acquiring useful
information rather than depending on the ultimate definition of the
critical state. There would be improved reliability of information on
the approach to critical. There could be potential cost benefits to
programs through achieving goals with reduced inventories.



Reactor Operations

Knowledge of the neutron multiplication factor for a reactor
during all subcritical operations could lead to substantial improvements
in reactor safety. The reduction of time required for initial loading of
a reactor; reduced down-time for fuel changes as well as simplified
procedures; verification of fuel burn-up and confirmation of spent fuel
storage arrangements; evaluation of control rod worth without perturbing
the reactor configuration; and, an instrument useful in reactor
emergencies such as that at the Three Mile Island Unit 2 reactor. We
should extend this to include examining the criteria for storage of
reactor waste, and confirmation of safety in the transport of fuel.

Theory-Experiment-Calculation

One can consider our calculational ability to predict neutron
behavior in matter, in spite of the great diversity of methods, as being
universally normalized to the critical state. The examination of the
subcritical state should verify theoretical predictions, provide
direction to parameters to be measured experimentally and encourage
calculators to more directly predict measured parameters than infer them
by assuming integral consistency implies their internal consistency.
Repeating some classical experiments of neutron slowing down and
diffusion in single and mixed media could be very informative. It is
clear in my mind that unless there is better agreement among theory,
experiment and calculation than now exists, much of safety as practiced
today will remain compartmentalized activities rather than an applied
discipline. Organized effort to examine descrepancies and biases that
exist between experiment and calculations is needed before allowing the
introduction of cost effectiveness into operations.
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