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ABSTRACT

A new method is suggested for analytical calculations of group-averaged
experimentally measurable functionals of neutron cross-sections (transmission
functions) in the unresolved resonance region for one neutron channel and many
radiative channels. It can be used for correct calculation of these functionals for
even-even heavy nuclei such as 238U, 240Pu, etc.

The analytical approach suggested in Refs [1, 2] to construction of average cross-

sections in the unresolved region can be generalized formally to the group characteristics

used to describe the resonance self-shielding effects if it is taken into account that the total

cross-section and the radiative capture cross-section are expressed only in terms of two

possible combinations of statistically reproducible quantities (1 - iR,,,,)"1 and (1 + iR*^1
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where a0 = 4dk~2, and the radiative capture cross-section

(2)



Then any physical cross-section functional \p (ay,o) can be formally represented as a function

of variables g = (1 - iR ,̂) and g* = (1 - iRnJ. Let us assume that there exists an integral

relation:
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then the average value of the functional will be

(4)
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where F is the function defined and studied in Ref. [2] with t = and t' = — -

Thus, the problem of finding < ^ > is reduced here to constructing the corresponding

function f(t,t') ("original'V)-

Let us consider the functional

<oR+o>

• * " w ' . (5)

1
<aR + ao cosV gg* - hg* - /z*g

where aR is the dilution cross-section, g = 1 - tR^, g* = 1 +

*oR + o0 cos <p (6)



We denote p = g-h and q = g* -h*, then

h ' h

Now averaging the terms in (7) one-by-one, we obtain:
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where we used the result of the work, and similarly

(9)

Moreover, the representations of the functions in the form of a Laplace transform

with respect to two variables are known [3]:
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so that
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i.e. we arrive at a representation of form (4).

This result can be used to construct the average values for a group of transmissions,

regarding it as a Laplace image of e"na:

The resonance integral in the group can be represented as

fdv Io (2?;Vu2-v2) cos {rj v sin2y>) sh If O(w,v) .
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where u = t + t',»» = t - t ' and function $ was introduced and studied in Ref. [2]. In the

same way we can also determine other group-averaged characteristics in the unresolved

region: average cross-sections in experiments with filtered beams (self-indication) and the

quantity < >.
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