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Dispersion of Pores in Nuclear Filters 

Statistical theory of pore overlap in nuclear 
filters is considered probabilities of overlaps of 
various types, dispersion of pore effective aizes, mean 
va]ues of logitudinal and transverse diameters of over
lapping pores, changing in filter porosity etc. A spe
cial attention is given to the case of low porosity 
(P<I0%). 
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1. Beeoe11ue 

XapaKTepHOH oco6eHHOCThlO H)].epHhIX q>HnhTPOB - )].hlp

qaThIX MeM6paH H3 TOHKHX nonHMepHhlX nneHOK - HBnHeTCH 

npaBHilhHaH 11,HilHH)].pH'leCKaH q>OpMa q>HnhTPYIOU\HX KaHanoB 

C nOCTOHHHhlM Kanu6poaaHHhIM 3HaqemieM )],HaMeTpa.· 3THM 

H)].epHbie q>HnhTphl OTilH'lalOTCH OT acex )].pyrux THn0B 

q>HnhTPYIOlllHX MaTepuanoB, r)],e HMeeTCH 6onhIIIOe 'IHCno 

He0)],HHaK0BhIX no q>OpMe H HepaBHhIX no pa3MepaM nepe

KphIBaIOUlHXCH nonocTeii H Kananoa /cM., HanpHMep, pa6o

ThI/l-5/, r)].e MO)KHO HaiiTH )].anhneiiIIIyIO 6u6nuorpaq>H10/. 

IlpOCTOTa CTPYKTYPhl H)].epHhIX q>HnhTPOB n03BOnHeT npoao

)].HTh TO'IHhlH - MaTeMaTH'leCKHH pac'leT HX napaMeTpOB. 
A 

IlOCKOllhKY ny'IOK HOHOB, C IlOMOU\hlO KOToporo H3ro-

TaBnHBalOTCH H)].epHhie q>HllhTphI, pacnpe)].enHeTCH no noaepx -

HOCTH o6nyqaeMOH nneHKH CTaTHCTH'leCKH paBHOMepHO, TO 

npu yaenn'leHHH )].03hI B03pacTaeT qncno cnyqaea, Kor)].a 

HOHhl npoxO)].HT CKB03h nneHKY Ha ManhIX paCCTOHHHHX 

APYr OT )].pyra, 6naro)].apH qeMy npn nocne)].yIOUleii XHMH

qecKoii o6pa6oTKe nneHKH OT)].enhHhle KaHanhl cnnaaIOTCH 

C coce)],HHMH H B03HHKaeT )].HCnepCHH pa3MepoB ll q>OpMhl 

nop. 

CnHHHHH KaHanoB Cyll\eCTBeHHO CHH)KaIOT Ka'leCTBO H)].ep

HhIX q>HllhTpOB. ,[J;nH ycTpaHeHHH 3TOro )],eq>eKTa npHMeHH

IOTCH pa3nH'IHhie Mepb1. HanpuMep, q>HpMa "HYKJIEIIOPbl" 

)].llH o6nyqeHHH nneHKH HCil0llh3yeT OCKOllKH )],eneHHH, 

KOTOphie nepeceKaIOT nneHKY IlO)]. pa3nH'IHhIMll yrnaMH. 

Il03TOMY CKB03Hhle KaHanhl OCTalOTCH He · cnHBIIIHMHCH 

)],a)Ke B TOM cnyqae, ecnH nepeKphIBalOTCH HX BhIXO)].Hhie 

OTBepCTHH / 5/. O)].HaKo npn 3TOM B03HHKaeT )].HcnepcHH 
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pa3MepoB rrop H3 • 3a pa3JIH'IHH 3ap11,na OCKOJIKOB H OTJIH'IHH 

B ycJIOBHHX rrpoTpaBJIHBaHHH KaHaJIOB pa3JIH'IHOH )];JIHHbl 

/oco6eHHO )];JIH O'leHh MaJibIX rrop, KOrJJ,a OTHOWeHHH )];JIHHbl 

KaHana K ero ,nuaMeTpy f/D » 10 /. llo3TOMY HHor.na 

rrpe.nrro'ITHTeJibHee HCilOJlb30BaTb IlY'IKH C rrapaJIJI~JlbHblMH 

TpaeKTOpHHMH HOHOB H cpaBHHTeJibHO He6oJibWHe JJ:03bl 

o6ny'leHHH, Kor.na eKna.n rrepeKphITHH ell\e He3Ha'IHTeneH, 

a rrporryCKHaH crroco6HOCTb $HJibTpa OCTaeTCH Ha rrpHeM· 

JieMOM ypoBHe. 

IJ,eJihIO .naHHOH cTaThH HBJIHeTCH pacqeT 3aBHCHMOCTeii, 

CBH3bIBalOI.I.\HX )];03Y o6nyqeHHH C t{HCJIOM rrepeKpbITHH exo.n

HbIX OTBepCTHH KaHaJIOB, H3y'leHHe BJIHHHHH CJIHHHHH KaHa· 

JIOB Ha pa3JIHt{Hbie rrapaMe'FpbI, xapaKTepH3YlOI.I.\He Ka'leCTBO 

H,nepHblX $HJibTpOB. 

Ilpe.nnonaraeTCH, t{TO TpaeKTOPHH HOHOB, a, cne.noea

TeJihHO, H OCH $HJihTPYIOI.I.\HX KaHaJIOB rrapanneJibHbl ,npyr 

,npyry. 

2. II01111a.11 eepo.11mHocmb nepe1<pblmu.11 nop 

ECJIH N - cpe,nHee t{HCJIO HOHOB, rrpHXOJJ:Hll\HXCH Ha 

1 CM 2 o6ny'leHHOH noeepxHOCTH nneHKH, TO eepOHTHOCTb 

o6Hapy)l{eHHH n nop Ha nJIOI.l.\a.nu S onpe,nenHeTCH pacnpe.ne

neHHeM IlyaccoHa 

w (S) = (NSt -NS 
n --e n ! . . 

/1/ 

IlpH 3TOM BepoHTHOCTb Toro, 'ITO .nee coce,nHHe nopbl pa3 • 

.neneHhI pacCTOHHHeM r, paeHa 

d -Nrr~ 
W"'w (S)w (8S),..2rrNre dr, 

0 I /2/ 

r.ne wo( S)- BepoHTHOCTb Toro, 'ITO BHYTPH Kpyra C pa,nuy

COM r BOKpyr npOH3B0JlbHO Bb16paHHOH nopbl Mhl He 

BCTpeTHM HH OJJ:HOH ,npyroii nopbl, a w 
1 

( 8 S ) - eepOHT -

HOCTb o6Hapy)l{eHHH nopbl Ha nepH$epHH 3Toro Kpyra . B 

KOJihUe c IlJIOI.l.\a.nLIO 8S .. 2 rr r dr. 

4 

, 

BepOHTHOCTb rrepeKpbITHH .neyx nop C OJJ:HHaKOBhIM 

pa,nuycoM D/2 
D -Nrrr2 -4P 

Wcx2rrNJre dr=l-e , /3/ 
0 
2 

r.ne P =rrD N/4 - nopHCTOCTh $HJibTpa. 

,L(JIH Mano ii nopHCTOCTH ( P « 1) 

2 3 4 
W xc4P-8P + 10,67P + O(P )=4P /4/ 

H O'leHh 6bICTpO B03pacTaeT C yBeJIH'leHHeM p. 

Ha npaKTHKe $opMynoii W =4P y,no6Ho noJib30BaThCH, 

Kor.na P ,5. 0,1 /cM. puc. 1/ *. 

100%'i 
1 

' 5 ,, 
5 

..0 2 E-, 
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0 

~ 10%11 
0 
0. 
(1) 
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s ,, 
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1i.'i 
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2 J " f 6 7 1910 

2 3 ~ 5 6 719IO 

1¼ 

2. 3 ', S 6 7/UIO 

2 J If S 6 7 UIO 

10%' 

2 J t, S 6 7 Uta 

1 
1 
6 
5 

" 
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2 

., 
l 
1 

' 5 

4 

2. 

I 
2. ! ', 5 6 11110 

100! 
IIOpIICTOCTh 

Puc. 1. Bepo.11miwcmb nep_e1<pbrmuii nop npu pa3AU'lHOii nopu
cmocmu ¢u11bmpa P -= rr ND 2/ 4. Cn11owHble 1<puebre - pac'lem 
no mo'lHblM (JopMyAaM, nyH1<mup - coomeemcmey10U1ue npu-
611uJ1CeHHbre cmeneHHble 3U6UCUMOCmij. 

* IlpH P = 0,05 u P = 0,1 norpeWHOCTb npOCTOH $op-
MYJibl W =4P COCTaBJIHeT COOTBeTCTBeHHO 10 u 20o/o. 
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BenH'IHHa W npeAcTaBm1eT co6oii cyMMapHyJO Bepo,n
HOCTh mo6hIX MHOrOKpaTHhlX nepeKphITHH nop, npH'!eM 
Bee 3TH cnyqaH 0AHOBpeMeHHO conpoBO)K,l:{aJOTCH HABYKpaT
HhIMH nepeKphITHHMH nop. 

Bcne,l:{CTBHe nepeKphITHH nop npOHCXOAHT yMeHhWeHHe 
nopUCTOCTH ~HnhTpa: 

2 
Pc y'IeToM - rr D N/4- <S> N/2, /5/ 

nepeKp. 
r):{e <S > - cpe):{HHH nnoUlaAh nepeKphlTHH ABYX coce,l:{HHX 
nop. EcnH nopHCTOCTh P = rrD2N/4 He BenuKa u BKnaA 
MHOrOKpaTHhIX nepeK_phITHH Man, TO 

D 'Pm R 
<S> = 4 f W(x)dx J cf¢ J rdr, 

0 0 p 

rAe W(x) =21rNxe-Nrrx2 
)KeHHH ABYX nop Ha paCCTOHHHH X 
cos¢ -x/D , D~2R /cM. puc. 2/. 

- aepoHTHOCTh pacnono
/cp. /3//, p- x/2 cos¢ , 

m 

--- --- ----- .......... / 

' 
/ 

- '-.. / 
·"-

/ 

\ / 

\ I 

\ 
I 
I 

I I 
I \ \ 

\ \ I I 
I I \ \ / 

/ "' /.......... ,.,/, , ___ 
....... -_.,,,,,,,. ........_ --

Puc. 2. IIepeKpblmue oeyx nop c OUQMempaMU Dz2R. l.(eHm
Pbl nop HQXOOJlmCJI Ha paccmOJIHUU X OOUH om opyzozo. 

6 

Ilocne npocThIX npeo6pa3oBaHHii 

¢ ··-
D m 2 2 2 2 

<S>,.,2 f W(x)dx f (R -x /4cos ¢>)cl¢ ,,.~D Pf(P), 
0 C O 2 

l -4P[ 2 --
f{P)"" 11..J fe· (arccosf-tv'l-f 2)df:: 

2
1 +O{P). 

1T 0 

TaKHM o6pa30M, nopHCTOCTb ~HnhTpa 

Pc yqeToM=P[l -Pf(P)]:P(l-P/2)+ O(P
3

). /6/ 
nepeKp. 

Tpe6oaaHue MexaHH'!ecKoii iipo'IHOCTH -~Hni.Tpa 06i.1'IHO 
orpaHH'IHBaeT nopuciocTh 3Ha'IeHHeM, He npeBOCXOAHlllHM 
10-200fi,; npu 3TOM 'yMeHhWeHHe nopHCTOCTH H3 - 3a Hano
)KeHHH He npeBbIWaeT 0,5-l°lo, Hero MO)KHO He y'IHThlBaTh. 

3. BepOJIT!HIOCmb MHOZOKpamHblX nepe1<pb1muii 

BepoHTHOCTh KOH~Hrypau;HH, npu KOTopoii TPH nophl 
pa3,l:{eneHhl HHTepBanaMH r I H ( r2 -r. ), KaK 3TO IlOKa3aHO 
Ha puc. 3, non_yqaeTCH npOCThlM o6o61ll;eHHeM COOTHOWeHHH 

/2/ II paaHa ~ 

2 ' 

d WMH"'wo(S.)wl (.1Sl)wo(S2)wl (.1S2). /7/ 

3Aeci. w 0 (S 1) H w 0 (S 2 ) - aepoHTHOCTH co6LITHii, 
KOrAa BHYTPH Kpyra S 1 u Koni.u;eBoii o6nacTu S2 , pacno
no)KeHHhlX BOKpyr HeKoTopoii npOH3BOnhHO BhI6paHHOH 
nopi.1, HeT HH OAHOH J:{pyroii; w1(.i'1S1) H wl(.1S2) 
aepOHTHOCTH o6Hapy)KeHHH no OAHOH nope BHYTPH Konen; 
2 rr r 1 dr I H 2 rr r 2dr 2 . · 

JierKO BHAeTb, 'ITO TPH nopbl nepeKpbIBaJOTCH npH n10-
60M HX OTHOCHTenhHOM pacnono)KeHHH nHWb npH ycnOBHH 
r2 .S D • EcnH )Ke r 2 > D /H OAHOBpeMeHHO r1_s D /, To nepe

KphITHe nop npOHCXOAHT nHWb BHYTPH yrna 

¢(r1,r/"'± arccos[(rJ+r~-D
2
)/2r1ri. /8/ 
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I 

s, 
l1 

~.,, ~ ... 
~ 

Puc. 3. Pac'-telllbl eepOJITIIHOCTIIU MH0201<pa111HblX nepe1<pb1111uii 
nop. 

/3To cpa3y )Ke cnenyeT U3 TeopeMbl KOCUHYCOB .IJ.JI.11 Tpey

roJihHUKa, coe.Qu11.1110mero uenTphI nop ua puc. 4/. 
CooTBeTCTBeHHO nonna.11 BepO.IITHOCTb MHoroKpaTHhIX 

nepeKphITHii: 

I) rl +IJ 

W MIi = J dr, f dr2 ~ce 
() rJ TT 

2 
d WMII 

dr 1 dr 
2 

·;9; 

I) D -NTTr2 r ,+n 
2 ~ r 2 "'(2TTN) f r1 dr 1 I f r2 e ur2 + f - arc cos¢(r

1 
,r

2
)x 

o r1 n D 
2 

-NTTr2 -4P 
x e dr 

2 
l = 1 - e (1 + 4 P) + 

64 2 I t+ I . 2 2 -4-Pll2 

+ _ _p_ f e def el arc cos[(t +( -1)/2eel ]e - d~ 
TT o I I I 

8 

' 

i 
,, 

I 
I 
t 

I 

I 
i 

~ 

3TO Bbipa)KeHHe Y1IHThIBaeT BepORTHOCTb Al06blX KOH -

qmrypauHii nop, npH KOTOpbIX TPH H3 HHX nepeKpbIBaIOTCR. 

KpoMe Bepo.llTHOCTH nepeKpbITHR rpynnhI, COCT011meii: TO'IHO 

H3 Tpex nop, B 3TO Bblpa)KeHHe BXO.IJ.RT TaK)Ke BepORTIIOCTH 

nepeKpblTHR 1IeTb1pex, IlJITH H 60Jiblllero lJHCJia nop, T.K. 

B Ka)K.IJ.OM H3 3THX co6LITHH 06113aTeJibHO npOHCXO.IJ.HT nepe

KpbITHe .Tpex nop *. 
3Ha1! BeJIHlJHHY IlOJIHOH BepORTHOCTH W u BepoRTHOCTb 

MHoro1IaCTU1IHhIX nepeKpbITHH w MIi , MO)KHO onpe.IJ.CJIUTb 

Ba)KHYIO .IJ.Jlji npaKTHlJeCKHX npHJIO)KeHUH BepORTIIOCTb TOJib

KO JIHillb napHbIX CJIHRHHH nop: 

W • W-W 
nap Mil 

/IO/ 
. 

Ecnn nopHCTOCTb He BeJIUKa , TO Bblpa)KCHUR /9/, / I 0/ 
MO)KIIO pa3JIO)KHTh B pR.IJ.: 

W = 14 6P2 -68 9P:1 O(P-t) 
MIi ' ' I ' 

/11/ 

2 ·1 J 
wllap= 4P - 22,6 P f 79,6 P · 1 O(P ). /12/ 

4 

* B o6meM cnyqae BepO.IITHOCTh nepeKpbITHR n u 60JIL-
1llero lJHCJia nop w Bhlpa)KaeTCR MHOro1<paTHblM UHTerpaJIOM 

n -no pa,nHaJihHhlM. U yrJIOBhIM nepeMeHHhIM OT npOU3Be.IJ.eHUH 
n-1 , . -NTTr2 n-1 n-1 n -1 
Tiw (S.)~e n-l H Hw(t\S_)=(2TTN) II r:dr. 
i=l O I j,,.f I I i=I 1 1 

IlpH Manoii nopUCTOCTU 3I<CilOHeHTY MO)KHO 3aMeHHTb J{a 
e.IJ.HHHUY u c TOlJHOCThlO .IJ.O lJJieHOB- 0 (P" ) 

n-1 n-1 
W ,. con st (2TT N) . "'const P 

n 

TO'IHO TaK )Ke 3aBHCHT ,OT p BepORTHOCTb nepeKphITHR rpyn
Ilbl H3 n nop: 

\\ (TOlJIIO 

n nop) 
w 

( TO'lHO 
nnop) 

n-1 = \\ - \\ = const• P n n-1 

I Vi 1 {TOlJHO = const• p. 
n -I nop/ 
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Puc. 4. IlepeKpblmue mpex nop c ouaMempaMu D. ¢ - y20A, 
e11ympu Komopozo npoucxooum nepeKpb1mue nop 2 u 3; 
r < D ; r

2 
< 2D. 

1- -

Ilepaoe H3_ 3THX Bbipa)KeHHH M0)KeT C xoporneii T0'IH0CTbIO 

HCil0Jib3()BaTbCH npH Bcex P::;0,1 /cM. puc. 1/. O6naCTb npu

MeHeHHH p8.3JIO)KeHHH /12/ 3Ha'IHTeJibH0 y)Ke. B qaCTH0CTH, 

y)Ke npn P = 0,05 norpeIIIH0CTb a /12/ C0CTaBJIHeT 0K0JI0 

30o/o. IIpaKTH'leCKH 6onee Y'A06HbIM 0Ka3blBaeTCH HCil0JibJ0-

BaHHe rrpocToro Bblpa)KeHHH 

-4P -2 4 
W ,,, 1-e -·P (14,6 -68,9{>) +O(P ), 

nap 
·j13/ 

norpeIIIH0CTb K0T0poro npH P = 0,05 C0CTaBJIHeT 0K0JI0 l0o/o 
/cM. puc. 1/. 

B ma6/I. 1 pacqeTHbie 3Ha'leHHH BepoHTHOCTeii nepe

KpbITHH cpaBHHBaIOTCH C pe3yJibTaTaMH nerrocpe}:\CTBeHHbIX 

MHKp0CK0ilH'leCKHX H3MepeHHH, BbIII0JIHeHHblX B rpyrrne 

10 

\ 

_, 

-
(1) 
::f 
:s:: 
i:::: 

10 
(1) 

f-, 

....... 
It) .. 
N 

"' .._, 

c--.. 
c-
N 

....... 
It) . .. 
H 
N .._, 

\0 .. 
c-
H 

_,...... 
It). 

H ...... ,. 
\0 .. 
Pl 

....... 
N 
H 

N 

°' 

i-, 
:,s 

8 

u: 
:s: 
C. 
0 
Q) 

E-t 

i-, 

El 
0 

u: 
:s: 
C. 
0 
Q) 

E-t 

CX) 

c-= 
H 

j:I 
It) 
c--

....... 
It) 
c--.._, 
0 

c-
\0 

\0 .. 
c--
~ 
Lr\ 
It) 

....... 
It) 
in ....... 
It) 

0 
It) 

:,s CX) .. I~ 
I:: +i 
0 "' 

u: 
:s: 
C. 
0 
Q) 

E-t 

i-, 
:zi 
I:: 
0 

u: 
:s: 
C. 
0 
Q) 

E-t 

....... 
~ 
~ .._, 

"' t 
0 
:,: 
i-, 
u: 
0 
C. 
Q) 

P'.l 

.. 
It) 

.:t-

....... 
in 
.:t-.._, 
\0 .. 
°' "' 
C' I 

c-
+I 
"' .. co 

"' 
--. 
co 

"' .._, 
CX) .. 
0 

"' 

• 

c-- \0 .. . 
\0 "' H H 

~ 1 
c-- CX) 
Lr\ H 

....... 
....... 
Lr\ 

\D \D 
.:t- N .._, .._, 

in "' .. 
CX) 

"' 
°' .. 
\0 

~ .. 
"' "' 

.. 
CX) 

N 

It) .. 
\0 
.:!} .. 
~ 
....... 
Lr\ ....... .. 

in °' • N 
CX) .._, 

N C--
.._, -
N 00 
N N 

"' CX) .. .. 
c-- c--
~ ~ 
c-- c--
H N 

....... 
in .. 
c-
H .._, 
It) 

"' H 

"' 

....... 
Lr\ 

c--
~ 
It) .. 
in 
N 

.:t-.. .. 
CX) CX) 

~ i!J 
CX) 
H 

....... 
It) .. 
Pl .._, 

"' .. CX) 

.. 
0 
(\J ....... 
It) 

.:t
N .._, 

"' .. N 
N 

C. 
:,: al 
::al I:: 

jlc !IC 

11 



C.Il. TpeThHKOBoii *. KaK BH.IJ.HO, JKcnepuMeHTanhHhie 3Ha

qeuuH W H WMH OKa3hIBalOTCJI CHCTeMaTH'leCKH 3aBhillleH

HhIMH no cpaaHeHHIO C Teopueii. Ilo- BH.D,HMOMY, 3TO yKa3hl -

BaeT Ha 3aBhillleHHe aenH'IHH~l nopHCTOCTH p npu H3Mepe

HHJIX /a cuny PH.D.a npH'IHH yaenuqeHHe JneKTpoHuoro 

MHKPOCKona 6hrnO H3BeCTHO He O'lellh TO'IHO/. Benn 3KCne

PHMeHTanhHhie 3Ha'leHHJI p HeCKOnhKO C.D,BHHYTh, TO co

rnacue CTaHOBHTCJI 3Ha_'IHTenhHO ny'llllHM. "CJJ,BHHYThie 

3Ha'leHHH" p H COOTBeTCTBYIOll.lHe HM TeopeTH'leCKHe ae

POHTHOCTH nepeKphITHH yKa3aHhl B CK06Kax ** 

4. ,l(ucn·epcwi pa3Mepoa u rpopMbl 

IlpH napHhlX nepeKphITHJIX nop o6pa3ylOTCJI BhlTHHYThie 

nophl C nonepe'IHhlMH H npo.D,OnhHhlMH pa3MepaMH D l H 

DII . B cny'laHx nepeKphITHH 6onee ,'leM .IJ.BYX nop 06pa3y-

10TCH nophI cno)l(HOii 4>opMhl. Kor.D,a qncno TaKHX nepeKph1-

THii aenHKO, JI.D,epHhle <l>HnhTphl yTpaqnaalOT CBOe OCHOBHOe 

CBOHCTBO - TO'IHYIO Kann6poBKY pa3Mepoa <t>nnhTPYIOlllHX 

KauanoB n npu6nH)l(alOTCJI K .D,pyrHM iunaM MeM6paHHhlX 

<t>nnhTpOB. Mhl He 6y.D,eM paccMaTpHBaTh 3TOT cnyqaii, 

npe.D,nonaraH, 'ITO OCHOBHOH BKna)], )].alOT napHhle nepeKphI

THJI. IlpH 3TOM ycnoBHH Ka)l()],hlH 1 CM 2 noaepXHOCTH <t>nnhT

pa co)],ep)l(HT N(l-W) unnHHJJ.PH'leCKHX Kauanoa c .D,HaMeT

poM D H NW KaHanoa, ceqenHH KOTOphIX xapaKTepn3y-

10TCH napaMeTpaMH D l H Dl I • 

* 3KcnepHMeHTanhHaH aepoHTHOCTh W = ( qucno acex ne -
peKphlBalOll.lHXCH nopY N, r)],e N - nonHoe 'IHcno nop Ha 
JJ,aHHoii nnomaAH <t>nnhTpa; W MH = I n • ( qucno nepeKphITHii 

n:2:.3 

H3 n nop) /N ; W = 2 • (qucno napHhIX nepeKphITHii}/ N 1 • 
nap - ; · 

** B uccne)],oBaarneiicH o6nacTH P = 10-:-30<'/o 3aaucu

MOCTh wrrap (P) 3Ha'IHTenhHO cna6ee, 'leM W(P) H WMH(P) 

/CM. puc. 1/; HeTO'IHOCTH onpeJJ,eneHirn nopHCTOCTH Ha 
BC.;"lH'IHHe W rrao CKa3hIBalOTCH MeHhllle, Il03TOMY H cornacue 
reopHH H 3KCnepHMeHTa )],nH W nap OKa3hIBaeTCH ny'llllHM. 
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I 

Cpe)],HHe 3Ha'leHHJI 3THX napaMeTpOB 

D 
<D >:J DJ. w1 (D1 )dDJ. , 

J. 0 

r)].e pacnpe)].eneHHH ---

2D 

<D 11>=1 °11W(D11 )dDII ' 

W(\1D2-Dj_)D.L 
W (D ) ""---====--

.L .L W • y D2 - D 1 
Wll(D11 )= W(D11-D) 

w 

/14/ 

/15/ 

w (x ) - BepOHTHOCTh pacnono)l(eHHJI JJ.BYX nop na paCCTOJI -

' 2 -· 2 
HHH x , D11 ,,. x+D , D.L .. yD -x 

Pa3nO)KHB W(x) B PHJJ. no p H HCilOnh30BaB Bhlpa)f(eHHe 

/4/, HeTPYAHO nony'IHTh 

2 
2D1 D1 

2 W(Dl )z--[l-2P(l-2-)) + O(P ), 
D2 02 

/16/ 

D D o2 
/ 17 / 

W(D ). i(~I_ 1)[ 1-2P(l-4 ~+ 2 ~)I+ O(P 2 ) 
II D D D 02 ' 

OTKy.D,a cne)],yeT 

<D >. ZD (1 +#2. P) + O(P 2 ) 
l 3 5 

5D 4 2 <D > = -0- - P)+O(P ). 
II 3 25 

MaKCHManhHhle 

D n 2D*. 
3Ha'leHHH DJ. u 0

11 

/18/ 

/19/ 

paBHhl, O'leBH.D,HO, 

* IlO.D,'lepKHeM, 'ITO cpe.l(HHe 3Ha'leHHH /18/, /19/ OTHO
CHTCH nHlllh K nepeKphITHHM, Il03TOMY IlpH P ➔ O OHH He 
o6JI3aHhl CTpeMHThCJI K O.l(HOH H. Toii )l(e aenH'IHHe D ~ a OT
nuque OT cpe.l(HHX pa3Mepoa nop <t>nnhTpa 

\ 

DJ. -D(l-W)+<D1 >W u 0
11

,,,o{l-W)+<D!! >W. 
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CJieAyeT HMeTh B BHAY, qTo KOJIHqecTBO B3Beceii C 

pa3MepaMH, 6oJibIIIHMH D, KOTOphle MoryT npoiiTH CKB03b 

ti>HJILTP, COAep:>KaI.l.lHH nepeKpbITHH nop, 3aBHCHT He TOJibK0 

OT nopHCTOCTH :noro ti>HJibTpa, HO TaK:>Ke H OT reoMeTpH

qeCKOH tl>opMLI ti>HJILTpyeMLIX qacTH~. IlocKOJILKY D .L ~ D , 
TO napHhle nepeKphlTHH nop B006I.l.le He cKa:>KyTCH Ha Ka

qeCTBe ti>HJibTpaUHH KpyrJILIX qaCTHU; qucno npocK0KOB qac

THU HenpaBHJihHOH tl>opMhl 3aBHCHT OT KOHKpeTHOro CO0T

H0IIIeHHH HX IlP0AOJlhHbIX H nonepeqHbIX pa3MepoB C aenu

qeHOH D .L H D11 H OT pacnono:>KeHHH JTHX qacTHU B noToKe 

ti>HJibTpyeMOH )KHAKOCTH y IlOBepXH0CTH ti>HJibTpa. 

Oco6oro paccM0TpeHHH Tpe6yeT cnyqaii nepeKphlTHH 

oqeHb MeJIKHX nop, 0TCT0HI.l.lHX APYr OT Apyra Ha paccT011-

HHHX, cpaBHHMbIX C paAHYC0M paAHaUHOHHoro IlOBpe:>KAe

HHH d.::- 50-lOOA. B JTOM cnyqae npoucxoAHT cno:>KeHHe 

IlJIOTHOCTeii paAHaUHOHHhlX Aetl>eKTOB, H noape:>KAeHHaH 06-

JiaCTb nJiaCTHKa BhlTpaBJIHBaeTCH KaK eAHHaH nopa Henpa

BHJlbHOH tl>opMhl C 60JibIIIHM HaqaJibllbIM AHaMeTpOM Do =2d . 
Ilpouecc npoTpaBJIHBaHHH TaKHX nop 6yAeT np0HCXOAHTb 

HeCK0JibK0 OTJIHqffhlM o6pa30M, H B ti>HJibTpax C MeJIKHMH 

nopaMH (D-2d) JTO OTpa3HTCH na AHcnepcuu nop. 

OTHOCHTeJihHOe qucno TaKHX aHOMaJibHhIX nop 

N d -4P(d/D)
2 2d 2 

_filL,.,JW(x)dx .. 1-e =(-)P. /20/ 
N o . D 

IloJIL3YIOCh cnyqaeM Bhlpa3HTb 6naroAap11ocTh COTPYA

HHKaM JUIP OM.RM c.n. TpeTLHKOBOH H B.JI.MuxeeBy 3a 

KpHTHqeCKHe 3aMeqanHH H MHoroqucJieHHhle o6CY:>KAeHHH B 

npouecce pa6oTLI. 

Jlumepamypa 

1. AKanbee r.H. U op. K MeT/IOOUKe U3ZOTII08Ae11UJ1 .Roep1lb1X 
<,/JUAbmpoe. OH.RH, El-14-8214,,lfy611a, 1974. 

2. Eapawe111<oe B.C. OH.RH, Pl4-8979, ,lfy611a, 1975; 
Nucleonica, 1976, 21, p.827. 

3. Eapawe111<oe B.C., Ko3Aoea T.H., Tpemb.RKoea C.II . 
.Roep11b1e (JuAb111pb1 c YAbmpaMaAblMU nopaMu. OH.RH, 
£3-14-9660, ,lfy611a, 1975. 

14 

4. TpeT/lb.RKOea C.II. u op. OH.RH, 12- 9526, ,lfy611a, 1976. 
5. Nuclej)ore, SPecifications and Physical ProPerties. 

Form SPP lOM 5/73, Nuclej)ore Corporation, 
Pleasenton, Calif., USA. 

6. I'11eoe111<0 E.B. Kypc meopuu eepoJ111111oc111u. 
I'oc111exu3oa111, M., 1954. 

I, 

Py,conucb nocmynuAa e u3oa111eAbcKuii omoeA 
25 Mapma 1977 zooa. 

15 




