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V.B.1. User-Supplied Flux for Watt Spectrum Average

For the Watt spectrum average of Eq. (V B.6) with user-supplied flux, it is necessary to
evaluate integrals of the form

[o(E)p(E)dE | (VBL.1)

a

in which o(E) is given by one of two types of interpolation (defined below), and ¢(E) is a

linear interpolation between energy points provided by the user. That is, the flux has the form
p(E)=d+cE . (VBI1.2)

and the constants d and ¢ are found by setting the flux equal to the given values at two
neighboring points. Specifically, if the set of points {E;”,goj} are given, then for £/ <E<E/

JH12

these values are found from

@p,=d+cE] and @, =d+cE], (VBL.3)
which gives
c= —;p-;“ _z; (V B1.4)
A
and
E?’ o —E’p.
4= =2 P (VBLS)
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Jj+l

—-E;

At sufficiently low energies, far below the lowest resonance, the cross section is
generally assumed to be 1/V, where “velocity” V' is the square root of the energy E. In this case,
we may approximate the cross section between grid points £ and Ey+; by

a(E)z%er : (V B1.6)
where a and b are given by
Vka+l
a= o,—O V B1.7
VM—Vk( ) VR
and
o.,—V. o
b — k+1 k+1 k k , (V B1,8)
Vk+1_Vk

in which we have set

O-k:O-(Ek) ) O_k+1:O-(Ek+l) ) Vk:\/E7k ,and Vi, ={E, . (VBL.9)
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Inserting Egs. (V B1.6) and (V B1.2) into the expression (V B1.1) gives

B 5(a B, .
l.a(E)¢(E)dE:£{;+b}{d+cE} dE:J[Z{;wLb}{decV b 2vdy
Jp
=2{{a+bV}{d+cr’}av
N
V7
=2[{d(a+bV)+c(aV® +bV°) dv (V B1.10)
Ja

NG
Ja

~d|2a(JB-a)+b(p-a) |+c[3a(p?-a?)+1b(F -a’)] .

2

1

d(aV +4bV*)+c(tar’+1brH)]

Replacing a and b with their values from Egs. (V B1.7) and (V B1.8) gives

i

[o(E)o(E)dE =
I Vi Vit Vi1 O = V04
d_%_m(ak—%)(ﬁ—ﬁ% o (ﬂ—a)} (VBLII)
_g ViV B 32 32 lI/kHO-kJrl_VkO-k 2 2

el 2 (- A )|

which can be rearranged in terms of coefficients of o, as

Jo(5)p(E) s -
0, |2V (VB a)~(B-a)|+e{3ri, (57 - -4 (5 -}

ol VBLD)
H[afon (VB (el el-a (92 -0 45 -

o
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This is the form used in SAMMY to evaluate the integral, with the limit a given by either
o = E, = point on energy grid for the cross section or o =E = grid point for the flux generation.

Similarly f is either f=E, | or f=

j+1

At higher energies, the cross section is no longer 1/V. In this case, the cross section
between grid points is assumed to be of the form

o(E)=a+ , .
E bE V BI1.13
where a and b are given by
E -E,
a=2 @ T (V B1.14)
Ek+1 Ek
c,.,—O
and b=M . (V B1.15)
Ek+1 _Ek

Substituting Egs. (V B1.13) and (V BI1.2) into the expression for the integral in
Eq. (V BI.1) gives

R
q

B
E)dE =[{a+bE}{d +cE} dE

B
:I ad+acE+de+bcE2}dE (V B1.16)

=[adE+ ac+bd) %bcqu
:ad(ﬂ—a)+3(ac+bd)(,6’2 —a2)+§bc(ﬂ3 —a3) .

Inserting the expressions for a and b from Egs. (V B1.14) and (V B1.15) gives

B

fo(e)o()de-
Ek+1EO_k %Uk+l|:d(ﬂ_a)+%c(ﬁ2_a2)] (VBI1.17)
Ok1 — 0k ), 2
O satpr-a s )
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Reorganizing gives coefficients of o, :

(VBL.18)
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