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“ Meagsurement of the Material Buckling of z Subcritical Assembly”

Tadashi NAKAJIMA, Takao TOJO and Makoto KONDO
Nuclear Bngineering School, Tokai, JAERT

{Received 8 June 1972)

) In measuring the material buckling of a subcritical assembly,B;. a
correction must be applied to account for the kigher harmonics in the
flux. Such consideration is particularly important for an assembly con-
taining a single or a group of fast neutron sources instead of a plane
source of thermal neutrons as in the case of an actual reactor. To solve
the problem, we have already developed the "radial-flux shape”" method
using the relation of the complete orthogonality of the Pessel function.
This method enables a precise measurement of the buckling of a cylindri-
cal assembly but requires a tedious work in treating the dates. Hence an
attempt is made to improve it further with an aim at correcting the effect
of higher harmonics as easily and quickly as poséible.

The improvement has been donhe by measuring the radial and vertical
bucklings at those height and radial point in which the higher harmonics
are expected to be completetly neglected according to the prediction of
the radial-fluxz method. The values of g, obtained from the difference of
both bucklings for several different loaded radii are averaged to yield
the final result. Thus the present method is a combination of the radial-
flux method and the variable loading method.

In this paper are described the principle of the "improved flux shape"
method and its application to the measurement of the buckling of the Japan
Atomic Energy Research Institute Subcritical Assembly with an Am=-Be neutron
gource. The result is B; = -(5.3 T 1.1) x 10_4 cm-z. An intercomparison
is made between two values of the infinite multiplication factor:

(@) one from the critical equation into which the material buckling
obtained by the present method is substituted, and (b) another from the
equivalent infinite flux-volume-integral method. They are in fairly good

agreement and thus the utility of our buckling measurement is evidently

demonstrated.
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COUNTING RATE (ARBITRARY UNIT)
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