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ABSTRACT

Ia this paper we give the amalyy jcal formulatioan
of the houndary cendition feor a2 ciwcular vacmme--cavity-boundary tr
cYlindrieal symmetury, 3t iz ligked to tiie rephre /2 /
presanting the results of the expeciucatal research of neutron penviration
through a cavity of a ragiius & and 3 Tength i, wade by the reseirgh workere
of the ShuD) Lumks, PLZER, C7ECHOSLOVAKIA, The numer b ca 1
analysis of the probiem convenient for practical calculations s
given in the following poper (to be publishri):
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The mathematical verification of the mentioned experiment fr given i1y the
paper (ta be published):
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Introeduction

The task of this repert and of the following set of papers jis te
verify the above mentioned experl-elt;l results and to develep an effectivel
mcthod, simple oneugh, fer calculatfons of neutron filelds in the wicinity
of a straight circular cavity using the P‘-—wpwxigtiu in the form of an
equivalent effective diffusion medel or in the simple aiffusion approxi.
mation in the two-diwensional (r, 3)-geometry and both the isottrapical
diffusion nodel with a suitr diffusion eoefficient D and the m:sotropicalﬂ
diffusion madel with a tensor diffusien ceefficient wr' Dz)'

The applications of shese formmlations consist, fer imstance, in the
anakysfs of the newtron distribatfon in a reactor core cell including an
enpl y sechuoiogin'l ehannel or in an effective osell of the axial nemtron
shield pgnetnted with technological chanmels,

foth the P]-a.pproximnuon-h the form of an eguivalent effective
diffusisn model and the simple diffusjon model here are written in the
fsotropical diffuwion approxisatior with the scalar diffusion eocfﬂcieﬁt
D, The generalization for an anisotropical diffusion approximetion may be
easily written writing the tensor component Dr together with the
differential operator accordiag %0 r and with the tensor component Dz
together with the differential eperator scsording t0 z ,

Note: In the formulae for the group comstants (2.31) to (2;45) the tadex
i defines the individual isotops ond the index j defines the

react ions, which ares

[" scessssrs Capture, fissjon, elastic scattering, inelastic
scattering, (n, 2n)-reaction, ( (n, 3n)-reactfon);

L& o ee...... the same;
[:‘}........; elastic seattering (v = 1), inelastic scattering
(v = 1),.(a, 2u)-reaction (Vv = 2), ( (n, 3n)e

reaction (V= J3) );

',.u/}:"" L, “ieo the same; |

3‘3-9} Z: ceo fisston (v {5 & fonetfem of the energy of the
primery newsrem and of the Pission isotope),

The gerwrdaze Por the group comstants (2,%1) te (2,45) include the
tntegratton ateording te ¥ across amy homozeneous subreglon. These

formulae are of coursc toe complicated and for practical calculations
tiere are used some of the well-known sinpiifications, . |

L
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There ia given the boundary condition tegether with the symmetry conditions
in the follewing approximations:

1) Unfinite ravity;
General formulatien: (1,1), (1;2). (1.3).
Py-approximation: (1,22), _
Fy-apprexinat fon: (2.69), (2.,70), (2,71) or (2,72), (2.73).
Piffusion approximation: (2,74), (2,75).

ii) Finite cawvity:
Gemaral formubation: t2,1), (2,2),
Pxnappro;lmctlon: (2,13) te (2,27),

P]-appronmthuz (2.35), (2.36), (2.37), (2,38), (2,32), (2.33),
(2,349 or (2,53), (2,50), (2,51), (2,52), (2,57) te
(2,62), (2:32), (2,33), (2,34).

Baffusion approximation: (2,63) te (2.68), l2;32). (2.33), (2.34),




le Infinite cavirtvy

Ve consider an infinite circular vacuum channel irradiated witk a
eylindrically syametrical neutron flux tfur simplicity we do no! write
the encrgy-dependence of th- neutren fluni, First the general Lovaciry
condition together with the -.uueiry conditions ore . [ven:
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Using the Fourier series
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in the I‘\.-approximnt ion

: t1,0Y, 11,7), and (1,10), ne get
the folloring system of beundary conditions
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2. Finite cavity

Jo this chapter the more general case of a finite straight circulur ca\l?,
of the radivs k and the length 1 {5 discussed, Tor R<< H the cavity is °
gujppoced to he infinite and this has been already discussed in the presvious
chapter, Further we suppose R~ H , Assuming the boundary of the cavity to
be not irradiated from outside the boundary condition is defined ax

o for of(\s<r\s~,‘t\9‘,‘<r\}gi"-%‘.’q’£%‘
Lp(l;zl(&tw)' ’

! - s - . a
L?(nlxlfsl ._’\‘l) for "}4 ﬁ’\}"f&‘l-%iwﬁi ""l)
The following syumetry condition is true:

W(l.l,(s,W)s\?(‘l‘x‘(&_fw) for Otf\s'{l'

the equivalence of which is

QuaRE) e () Do (RXY 107 waod 2, ety (2,0)
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Now the boundary condition ¢2,1} will be discussed, According to the
picture on the naxt page threre is
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The valucs of the Clebsh-Gordan cooffivients Cin, 1, 2f: m, =1, m=Y),
C{n, 1, 2l m, 1, mel), and Cin, 1, 24: ¢, 0, 9y may be found, frr
instance, using the tables /7 /) or they ady be calculated usirg the
following table, which may be feund, for inctance, in 70 /) po 5, o1 in
/e, (‘028):
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V<ing the Tourier series (1,4) and the orthosorality rolnisep for
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