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SLOWING DOWN DENSITY OF NEUTRONS IS A CYLINDRICAL PILE
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In this paper, an equation govei‘nﬁlg'; "thﬁ:‘slévzﬁrig*‘(ioﬁ/ of tieutrons in- mgtter fiﬁr @ pile.in the form- of a cylinder
has been established and the solution for various types of sources is obtained. T RS
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ln,a. puelear pile, uranium nuélei ﬁnderg\é» fission and liberate ,neutrons,‘whiéh. ‘when_passing through ‘

moderator, diffuse through the material and are absorbed producing neutrons of the next generaficn. Thus -
the. chain reaction takes place.” The equation governing the slowing down of neutrons in matter is ok tained

with the help of transport equation-for neutrons which under certain assumptions, is reduced to the basic -
_ equation of age theory. ‘

" Sneddonl! has discussed the solution for the equation governing the slowing down of neutrons in matter
for a pile in the form: of a rectangular parallelopiped. The aim of tlis paper is to consider a pile in the formof a
cylinder of iafinite height and obtain the solution for various types of sources. We2 have already considered
the case of a cylinder of finite height. . ! R

BASIC EQUATION - ' -

1 .By taking the following formulae from Sneddon!, we have
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Following Sneddon?, if f (x) satisfies Dirichlet’s éonditions in the interval (0, @) and if its finite Hankel
transform in that range is defined to be , ; ST : *
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_ BT SO LR : S
where £; is a root of the equation o "
| Jo(fiw)=07“f . * )

en ab any point of (0, a) at which the function of f (m) is continuous
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where the sum is taken over all the positive roots of équation 4)
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The equation, governmv the slovnng down density ¢ (r, ¢, 2 8) of neutrons in cylindrical polar.
coordlnatesl 8 ) ‘ :

oy cill A N T AR Y A

1 82 ¢
80 T ot r oLar 222 e

04

where T (r, $, 2, 0} is the known sources of neutrons in the material and 8 is the symbohc age defined by
Sneddon?,

Assuming the symmetry about the axis of the cyhnder, we have

+ T (7,6,20) (6)
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where ‘ . nﬁE 5(; (v,z,o)

Consider the case of an infinite cylinder of radius ‘@’ and bounded by the pla.nes z =00 and 2z = — oo.
By assuming that the slowing down deasity vanishes on the boundary of the cylinder i. e. -

lﬁ(d,z, )—l/l(W',OO, )—iﬁ(?‘,——-OO, )=O’ ‘ (8)
we further assume that the source function T (r, 2, 0)issuch that
: ‘;T(nzey~ S(r2).U(8).

Now, multlplymg (M throughout by 1/(2= ) exp (i¢z), mtegratmg w1th resPect to 2 from 2 _."j._ 0

to 2 = oo, making use of boundary conditions (8) and employing the notation of (1), we have

29 K = - 32‘” +_i_ _"Zi,
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Again multiplying (9) throughout by r JO (&r)s mtegratmg with respect to 7 from r = 0 to ¢
employing the formulae (8), (1, p. 87, (62)) and (3), we have \

d*ﬁJ

+(§2+§2)¢J =U ()8 (&8) o)

The solution of this ordmary differential equation (10) is |
Yy =exp[— (2 + £2)0] S5 (& f"of U(0)exp [(€+&2)61d¢ (11)
which With the help of the inversion formulae (2) and (4) reduoes to

b(r,20) = \/ Jo(r &) J‘ zisz(e') exp(—-(g-‘?-l-f,;)mr

(71(a &)
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Specml Cases - ST ‘ '
(@) Ifin (12), S (7, z) =8(r)g( z) Where S ( 7) and g z) are functmns of 7 and z regpectively, then,

(Enf)-’SJ(&)y(é*),

go (12) becomes
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¥ S(z—-z )at(r 2') thenmakmguseof(l,«p,;a&, (771’}), o

(3) Agam ofS (r, z) =88 !

S'J (fwf)—"s 7 Jo(fz”)eXP(@fz);

S | Il ra)y T &) e e
= T ‘& o 6 N - — o .
= ik i Z P I_:*N =
: f U (8) exp[—(&+ &) (6—0)1d6 d¢.
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