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Construction of Solution of ( Ag = -g-%:—)

1) 1-dimension
Consider an infinite plane neutron source perpendicular to
the z axis. . » ,

e q = g(E) = slowing down

density of neutrons
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The slowing down density of neutrons for a point socurce is:

i

q = a(E) = slowing down density of neutrons. Since q = q{z,%),

C&(Zs T); q = —g—g

DAgq = q. Xf Ddt & d{” so that &g = do/d . Also q

o 2 | .
~and 't = -—g«-z% The equation then becomes: g'' = q

az + b ¥

Azsume q (2, 7') = ce s Where a and b are constants and

¢ is a constant ¢ = c{a)

Q= accd? * bT
q'' - azceaz.*” b
but B qQ = bea'z + b
o 2

a~ =b

Substituting back into the assumed solution,




To connect this solution with a Fourier Series, let a = iw

where i =_V-l and w = parameter, therefore, a2 = —w2 s the solution becomes:

a(z, T) = c(w)el™ ~ ’fz"

s
- where con‘sta.nt ¢ now is expressed as a function of the parameter w.
Since we aﬁe not interested in the previous history of the
neutrons, let us choose z = O at the infinite plane source. . Then c(w)
must be chosen to fit this boundary condition.
From the expression of the limiting form extending -over the

infinite plane of Fourier's Series, we get the Fourier Integral
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o(z, o) = F3F / ez c(w) dw
<
“* o : + ®
. _ c(w) =‘%=ﬁr / a(z, o) e g =
» - . o ’

where q (z) is finite and con‘binﬁous and éingle valued for all .values of
z or if discon'tinuous , must have only a; finite number of maxima and
minima in the neighborhood of any given point (see Byerly, "Fourier's
Series and Spherical Harmonics", —Chapt . II).

The general expression of thé slowing down density for a point
source over the infinite plane then beconies:
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a(z, T) = ‘q%‘; W - W c(w) dw
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Q(Zs ’E) =¢%- eiwz -wWor d.W'?"]z':‘?? / q(zl) e-lw‘zt 4zt
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where z —» 2! is the independent variable for which q = q(z!) is

expressed in terms of the parameter w. Simplifying and combing:
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q (z, v) '-"5"3‘7"/ q(z!) dz' / einlz - z') - Wz'gdw'
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which is independent of the original source,
To get exp {-{WZ - iw (z -~ z‘)]} into the form of the
Gaussian function to facilitate integration, we must complete the square

- i(z - 2)]?
of the two terms of the exponent. Add and subtract —gz?,ée
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where 2= (v3A)Rz-a
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let -A:[:w T-i%f;—_%zj

then A o ;@
afz, ) .= 2,‘7- RCER D/ a(z') dzt / et aw
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This latter integral is of the form of

®
e—-azx?' dx = ﬁ.
a
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A=§=Ewﬁ*}i§%y€*=2j ",X:['wﬁ-“‘—-—w—ll(g}_é]
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I ._igz-—:z’z"
2xdx ZLW"L/‘I"‘ 2'V71? Jﬁdw

dx = Y7 dw
where a = 1, coe 0o ®
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a(z, ¥ (2 - z’)z/l’_ a(z!) da*
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q(z') = 5 function which equais 0 at the source and equals 1 for all

values of z' away from the source. The slowing down density for a point

source then becomes:

a(z, ) -IZW_, e [(z -z )2/!,@}

for l-dimension

Q(Z,'t) —__2_ [(Z - 2 )2/h’EJ

"where there are ¢ point éoﬁrces per 'ém.,z.

2) Calculation of the slowing down density for ’3-dimensions

q=a{x, vy, 2, %)

¢ = c(#) where W is a vector parameter in 3 dimensional space.
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C(qu) :(7%“‘,‘}?) / q(%, o) e‘iﬁ"?' aw
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and therefore

c(w’) (,\5‘"’)/ '(/1../0 e iﬁ/fdw

e(i%) = m_[%(ﬁg 099¢ dw T,
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and since q(¥, o) = TEE e c(w)dw
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where  —»17' is the independent variable for which q = q(x?") is expressed
in terms of the parameter w.

Simplii‘ying and combining
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which is independent of the original source. Now to get_thé

{— DJZ’E' - iw(? - '?’)_7}
into the form of the Gaussi‘afl_ function tgi facilitate integration, we
must complete the sguare of the two tems: of the exponent as in the

l-dimensional ca.se; Then
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and -since q{f') = & function which equals O at the socurce and equals 1
for all vaues of T away from the source, the slowing down density

becomes for a point source

3 (=
P, ) = (\2?%;-—- e-(r-r )/h’lf

3

and where there are Q point sources per cm.
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