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FOREWORD

The continuous progress being made In reactor design is due, to a large
extent, to a clearer understanding of core physics. This advance has been
made possible by the relatively recent development of powerful theoretical
and experimental methods.

Realizing the importance of this subject, the International Atomic Energy
Agency convened a panel on heavy-water lattices in 1959 and a panel on
light-water lattices in 1962. Both meetings commanded wide interest and
were very usefil in bringing together and comparing data obtained in different

k. countries. It was recommended that another meeting be convened early in
1963 to review once again the subject of heavy-water lattices in the light of
progress made since 1959.

A second panel on heavy-water lattices was therefore held from 18 to
22 February 1963 in Vienna and was attended by prominent physicists from
most of the laboratories engaged in this field throughout the world. The
participants presented written contributions and status reports describing the
past history and plans for further development of heavy-water reactors in
their respective countries. Valuable discussions took place, during which
recommendations for future work were formulated. All this material is
presented in the following pages. It is hoped that all scientists engaged in
this field will find it useful.
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For the sake of speed of publication the present Proceedings have been
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GENERAL SUMMARY
R. RAMANNA - CHAIRMAN

-The second Panel meeting on the physics of heavy water lattices was
convened in Vienna from 18 to 22 February 1963 by the International Atomic
Energy Agency. The following scientists took part in the discussions either
as Panel members or observers:

Canada: Panel Member: E. Critoph
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10 GENERAL SUMMARY

USSR: Panel Member: P.P. Blagovolin

Yugoslavia: Observer: J.. Pop-Jordanov

ENEA: Observer: 1I. Smets

EURATOM: Observers: G.P. Casini
W. Hage
A. Kind
F. Lafontaine

The number of laboratories represented at this meeting was very much
more than at the first one, a fact which demonstrated the Increased interest
in this type of physics. The discussions were specially distinguished by a
free exchange of views on the contributed papers, and the Panel was able
to summarize a series of recommendations for further work in this field.
The sessions were devoted to status summaries on progress in various
countries interested in heavy water lattice physics, evaluation of the re-
placement technique and exponential experiments, discussions onthevarious
components of the four-factor formula and the methods to calculate this by
using high-speed computers, neutron spectra within the lattice, problems
concerning power and void coefficients and, finally, burn-up physics.

The recommendations of the Panel are summarized in various reports
compiled by some of the scientists attending the meeting and are reproduced
in these Proceedings. These summaries were discussed at the final session
and several interesting and valuable comments were made. It was suggested
that more intensive experiments should be conducted for lattices containing
thorium in order to get more information on thorium breeders. Also it was
mentioned that some experiments along these lines have been carried out
at Argonne, and at Brookhaven a programme is being undertaken on the study
of mixed oxide lattices containing uranium-233 and thorium.

There was considerable discussion on the merits of the substitution
techniques and their regions of validity and also on the possible use of the
pulsed neutron technique. It was recommended that experiments on sub-
stitution methods should involve a complete set of measurements and not
be merely restricted to buckling measurements. Only through such detailed
experiments Is it possible to estimate the range of the validity of such
techniques.

It was pointed out that the measurements on the resonance integral con-
ducted by various groups show a discrepancy well above experimental error.
It was suggested that these experiments should be repeated and a critical
review of measurements and interpretations of these should be undertaken
at some centre. There was also a short discussion on whether it is possible
to define a minimum theoretical description for the evaluation of any of the
reactor parameters. The view of the Panel was that no. useful purpose would
be served by undertaking to define such a minimum.

One of the important problems in reactor physics is the inability to
measure the neutron spectrum at any given point inside a reactor lattice.
The Panel noted that theoretical investigations are of the greatest importance
in predicting reactor neutron spectra, and for such investigations the inform-
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ation on the scattering law is essential. A semi-empirical approach using
anadjustedscatteringlawwould be of some value inpreliminaryinvestigations.

While discussing the problems of temperature and void coefficient, the
Panel was strongly of the opinit n that experiments in reactor physics should
be undertaken not only with newly built unpoisoned lattices but also with as-
semblies which have been operating over a period of time. This would help
in understanding both operating coefficients and burn:up factors. Among
other points raised by the Panel, the need for fundamental nuclear data,
especially those concerning fission products and plutonium Isotopes, was
stressed. The Panel also expressed the view that it is necessary to have
a compilation centre for reactor physics constants, as the results of in-
vestigations in various groups all over the world are not easily available
to each another. This would facilitate inter-comparison and avoid duplication.
It was felt that the IAEA would be the most suitable centre for such com-
pilation work.

The majority of the participants have expressed the opinion that another
panel on Heavy Water Lattices should be convened in 2 - 3 years' time after
this meeting.
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