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UNCLASSIFIED
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IHT2GRALDIFPU21WXERl!ELFclZA CYLINDER

(1),*, ●t ● pmzt,10 Thekernelx(lP’.Pl~- Thewerage integratedflux

P, of parbioleswhiohoriginatein a regionaoutaintnga emtinuousdistributionof

i8~Oph pOiEt 60WOOS i8 ghWB by

(1) 4’(0 z (
q(P’ )Ic(l P’,PI)dvp*,

.
“’v

Uheaw q itI thepartfoleSouroedensity,

●-1P’,pl/A
(2) K(1P’,P1): —

4YriP’,P12 ‘

●nd W. integration10 oarrhd emr *e

freepathforthe~tleles in question

betuuonpolntaP’ and P. Mot.thatthe

noglooted.

Cdltaim densitiesoanbe obtained

thekwnel is defimd by

entirerwgiou. A repremen%athetotal mean

●ti IP’,Pldeuotesthemagnitudeof thedictanoe

time of flightof the Particleshaabeen

?W e~p~., if Aj is the BMBUIfree pathof the wtiolos l%?-en cdlbioM .f a

eertdu @p(2’, tlun th? oollistondensityat P for collisionsof thistypeIs g~ma by

(s) Q’@ :+ +(p).

[

3

The %tiegial,~ ls(lP’,P\)d~t,-t isQfer*e ~. qS1-Aj sA, =Y d-b.

interprsti d w the relatiwv probabilitythata partielouhiohoriginatesat P willmke

itsfimt oollislonwithintheregim of 5ritegratio?-h

,,. Cylindr30almeaetry#, - Considerthe easexheretheregioaof integratimi

is ● olronhr qlimim of radiw R. Letx and ~ be distanoos mewnlmd Skmg *9 axial

and mdial di~e~~ona,respeetlwly,so tkt

1P’●PI s i(~+%xw
4

is meant the magnitudeof thepartioleourrentdem ity.

UNCLASSIFIED
—

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



~ d& represents ass●bnumt Of

*?
thenthe elemmt of

d’ voluuMd% ~ be written

dcY&e In the easewhere

q my be.ooneideredas a

fmot ion of x only,3* is.,

oomenient to u9e an memge

area in a plaw normal*e the axia of tlw o~i!xler,

Sow intreduee an averagekernel

Q and (4)boo&8

(6) +(3..) = (q(%w%”+k’.

of (6)when *IM form

sicmalkwnel E ●s

‘1
.’

mx’-fxl) :F(lyl)
d

using fennlla (1)

rodwea to

of q is given,it is Oolmmie!lt to

i%notitm Of w-al. 20 ikoalitata

H
●-w%%

*’z.. 4tr(#24yz)
*’*

0$ U.y

dertwedim Appmlix I aad exprosslng~ in unibs of ~, thu inte~
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8 feiOn Of no fOS d- ~o in~ge20
ItISting use of the oomputed ~uea of the amwage

evaluatem integralaf the form (8),*he kto~ would

kernelto uwmrioally

be roplaoedby a finite

s

d L

It is men that

of amrage over

6X

Ax* Tlnuzoiatakwtobe

4. ApWoximation throu* TWler expalmionof q -

finite length ●n appro~te expressionof s5#plo

mlues for mrioun radii and itierwd

For *ho ease of ● eylimler of in-

famn oan be ob++ainedfor the integral

in (6). Expandq(x’) in a Taylorseriesaboutthe po~ntx’ z x,

Sk’ ) : q(x) + q’(x)(x’-x) + & q“(x)(x’-x)z 6 ●90 ●

Let y g x’- ati ●ubotitutainto (6). Aamming q and its derhatiws to be oontimous
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(lo) *(LX) s

+ q(x) 4 d (X)(4 + * q’(x)(-fez +~ d“(dww ++t r(x)(-A)4+e

,

If the fourthand hi#m
00

r & ml=’-= I)dx’g Eo

*
derivativesof q am mgleeted thereresult.

~ioh Of *M two ●&SOiOU8 (10) &d (11)As ~ -m R~O~idJO in 8 gkem wo wdd

~ seem to dependupon*ether the funotim q(x) is appwx~ ROX’Omoumtely by ~

intemeotiagstraightMnes ar ~ a higherdegreeourveo

Tho methad@f oomputatim of * mmbs ~ (M0,1,8) Ss dessm W -Mh &&

and nwrioal mluea Of -so am ta~lated im Ikble 4. t@r R. z .4S, ●26, ●6, t~ lode

2, 2.5, S, 4, 5, 60 -#u Of ~s %$ ~ ● fUlltiiOtNof R m plot-d iB ~igo $4

It is ●en fWm tho &f inition(9) -d tho ooment d W end of 6eetioh 1, that the

quantity ~-”/A ia tho averago probabill~ (averaged●oross ML&oylhdor) that m partiolo

whioh originateswithinthe qliMer will undergoat loaot ow UOIM810S before esoapiBg

fma the Oylindoro
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MTEmn L EVALUATION OF THE INTEGRAL, I =

7[
414.2@k”——. — >-

a’

h this imbegral&& and d~ we elmmn%s of area awl# M the di8tanaebetmeen

/them. The Integralin to be evaluatedovera oireleof __-

radiusR. f(J) i8 any integrablefunotia of Y.

- 6)

Cb”
/4?

*
-% To oarryout the integration,firsthold J? do

oonstant and move it throughall possible

positionsin the eirelee Do thisW allowingme end of J ,sq A

nme on the ring of inner

radiusr and outerradius

r + ‘drooveringthe area

27rr dr,wMle for each

pointof thisring tlm other

end of~ sweepeout the area

(27r-Z-) jd~.

JThensun ima varieofrom

O to 2R and r variesfrom

O to R obtaining

(ace figure), to

A.E

2R
x:

f!
t(.fY (2m@r)”2(w-t?Mdl

J.o *O

The angle+ ie seen to be givenby

.

Substitutingintothe integralthereresults
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and the originalIntegralbeeomes

By the substitutions

thereresult,respeetivwly,the two additionalforme

*
(2) ‘1: 16rR4

[

f(2ROose) [e- * Sin (2-) J 8in(2@d-G+

c

and
r

(s) x : md
[

f(Rv2(l*oosx)
t 1

x sin x - 6in2 x d%
e
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!JWNDIX II* EvaluationM K.●, ,-;,r“’l —..>

w.4.. Make the ohange of v6riable

.

.,.

0

*

X*-Z = y

X’kf R y’ t Y* zy+2xn.y +2x’

so the%

dxdx’ ~

%

()J-

YSY

‘1’Mn

Y’ / //
\\ / // /

\

-2A% 2AX Y

do

r&”’m the Sulls%i.wtion (8) se that

where

J*
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To carry

c z
Gpa-e

out the integration with respeetto y, let

812 Sinl?u

so

and the integralbeoomw

,;,2 [ J dc?wf’c du,fro(R): —

a V’

The integral

r

~ ooshU

x~(x) g ~
e oosh%

has been tabulated(s)so that

da

it is possibleto write

Applyingtie formula

J& Jv’ ~

deriwd in Appfmd$x I and MMng tha dange of mriable

u.

J
‘=ai

the- results

(s]

W. G. Biokleyand J@ Nayler,I%il.Ma~.,S.7P~ (1935).
$* equal*6 the Besselfumtion of imaginaryargwnt.for

00

X+@ z ( ~~2(@d*. See also referenoe(4),below.

~~ -

~i8 funoticn
?@, and
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Thisexpresatonhae beennumericxdlyintegratedfor various values oft!! : Ro,
A

that is, variouevalues of the radius expressedin units of a man free path, and

the ~sults are shounin Table 4 and Fig. S.

Hake the substitution “

Y% Z2(U2-l)S -Ydy.12 u&l

The exponentialintegral

du.

has been tabulatedso that thismy be writ%en

Again inking uee of th formula deriwwd in Appendix I, thic beooms

The numeriealintegrationof this expression loadsto the resultsshown in Ta31e 4

/

.-.
e

*’ 47r@g2)

Make the mum ohangeof variable as in Seotion1 and obto.in
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E2 (R)

dlere

14b

the taoeondto= Insidethe square braoketsis definedin sootion1 and the first

term is the Besselfunotionof’imaginaryarguwnt‘4) defined by

(
c=

KJx) : ●- ‘-h “ oosh& u)dua

Rooeeding thm as before,tk exprmcion beams

r ~%(y.) -%( f’x)] ,oo*-3x.xi’’,=%xo
%(R) s &

Results Of the final nmwrled integrationare to be seen in Table4 and Fig.4.
L

(4Jsee G. N. ~atsons “Theoryof BesselFunot5.0nu@,Eq. (S),page 181, and Table11.
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R/A

●O6

.26

J

●’IS

1.0

1.s

2.0

24s

s .0

4*O

8.0

6.0

dxmtl

.1286

●zinl

●866$

a6s

J4!n

.s81s

●4c#9

.41W

04s83

A6CM

AS8S

.0017

.0199

.0477

●0726

.O%fl

●180

—— . .—

X@?

●()(MI

.0115

.0251

90620

,068s
/

JM4

0168

Q193

●212
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.261

●2 ?2
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