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ABSTRACT
Principles of invariance ave used with the tradi-
tional P-L method to yield concise and improved
vesults for critical calculations of reflected reac-

tors.
ANALYSIS

The purpose of this Note is to report the results of a
simple approximate solution to the reflected critical-slab
problem. The technique blends the features of the Chan-
drasekhar H function® with the usual P - L approximation to
give a result for the critical dimension that is consistently
more accurate and, in a sense, less complicated than that
obtained from the traditional P-L method.

We seek a solution to
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where y,(x,u) denotes the angular flux in the core,
xe(-a, a), and where y,(x, u) is the angular flux in the
infinite reflector, |x| > a. Here we consider that C1, C2, by,
and b, are given, and thus we seek the value of a for which
there exists a real non-negative solution of Eq. (1), subject
to the boundary conditions
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and
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We note that a rigorous solution of this problem is re-
ported in a related paper?; but here, we wish to give a
simple approximate solution that can be useful for low-
order calculations. For the core, we can write the
properly symmetric P-L solution, for L odd, as
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where P)(u) denotes the Legendre polynomial, the arbitrary
coefficients A; are to be determined from the boundary
conditions, and the polynomials T;(¢) follow from®
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with To(¢) = 1. Also, the eigenvalues v; required in Eq. (3)
are the ‘‘positive’’ 3(L + 1) zeros of T p,,(¢).

Were we to pursue the traditional P - L approximation,
we would now write an expression similar to Eq. (3) for the
reflector, equate moments of the two expressions evaluated
at x = a, and thus obtain a critical condition that the deter-
minant of the resulting (L + 1) X (L + 1) coefficient matrix
must vanish. Here, however, since ¢, < 1, we can use the
Chandrasekhar result,’
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to write the continuity condition, Eq. (2¢), as
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We note that H(u) required in the foregoing is the Chandra-
sekhar H function.' In addition to an analytical expression
for H(p), there exists the useful (for numerical calcula-
tions) nonlinear integral equation,
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If we now enter Eq. (3) into Eq. (8), we can use Eq. (9) and
the recursive relation,

(20 + 1) pPy(p) = ( + 1) Pa(p) + 1Piy(u) (10)
to evaluate the integration over p’ to obtain
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