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npa H3M9p9HHH BpeMeHHOrO pacnpeaen8Hll51 COObiTHll C IIOMOmbJO MHOrOK&Bam.

HbiX auannaaTopos nonyqeaHbill peayn&TaT sceraa oTnuqaeTcH oT HCTHHHoro pacnpe

aeneaaH na-aa Koaeqaoro MepTsoro speMeaa, nocne peracTpanau oqepeaaoro coow-

THH BXOA aaannaaTopa 38Kpb!B89TCH Ha Bp8MH r P B&06XOAHM09 AnH 381IHCB 

ero B o6weM aanoMuaaromeM ycTpollcTse. BoaHBKaromue npu aToM trpoc'l:aTw no-paa-

HOMy IIpOHBnHJOTCH B KaJKAOM KaHane, Blieaeuue nonpaBoK ua npoc'l:aTbl aaTpya-

HHeTCH T9M0 'ITO IIOliY'I9HHbli! peayn&TaT, IIO CpSBHeHHJO C HCTHHHbiM 0 OTnH'l:a&TCH AHC

KpeTHOCTbJO Bp9M9HHOl! WKanbi, Oa X8p8KT9pH3yeT c;:p&ABIOJO CKOpOCTb perBCTp8UHH 

B KOH9'1HbiX , llpHMbiKSIOWHX Apyr K apyry HHT9pBanax Bp9M9BH, paBHblX WHpHH9 

Kauana. 

3n&M9HT8MH Bp9M9BHOrO aaanH38TOpa, BHOCHmHMH CBO!I BKnaa B IIOT9pH C'laTa, 

HBnHJOTCH CX&Ma ljlaaHpOBSHHH (C¢) H perHCTp&TOp, Ecna nepHOA cjlaaapoBaRHH I cjl' 

TO aa STO BpeMH H9 MOJK9T ObiTb aaperHCTpHpOBSHO 6onee OAHOrO BMnyn&ca, ll08-

TOMY CKOpOCTb C'laTa oea y'laTa MepTBOrO BpeM&HH perHCTpSTOpa OIIp9A9nH9TCH 

cneJlyJOWHM Bb!p8l!<eHH9M: 

m=-1-(1-e-nt¢ ) 
lcjl • 

rae n - CKOpOCTb liOCTynneRHH BMnyn&COB 08 BXOJl, 

npa COBM9CTBOl! paooTe C¢ H perHCTp&TOpa C Bp9M9B9M perHCTpBQHH r 
p 

H906XOJlHMO Y'IHTbiBaTb HX cyMM8pH09 BnHHHH9 Ba CKOpOCTb C'laTa B OTAenbHblX 

KaHanax, Ha !Ip8KTHK9 BCTp9'1810TCH AB9 pa3HOBHAHOCTH 6noKHpOBKH BXOAa Ba Bp&MH 

perHCTpaQHH: 6noKapyeTCH BXOA C¢ HliH ee BbiXOJl, nollblT89MCH OU9HBTb B03MOJKHOCTb 

OIIpeaeneHHH HCTHHHOrO 'IHCna HMIIynbCOB 0 IIOCTYIIHBWHX HS BXOA 38 Bp9MB, p8BH09 
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mupuHe KaHana 1 x' no 'l:Hcny aaperucTpupoeaHHbiX. He aanaeal!Cb uenbiO nony-

'IHTb yHHBepcanhHYIO 4JopMyny Jlnll BBeJleHHll nonpaBOK Ha npOC'!!!Tbl 1 paCCMOTpHM TOnb

KO HeKOTOpbie qaCTHbie cnyqau, OrpaHII'l:HMCSI cnyqaeM, KOI'Jla WHpi!Ha KaHana MeHb-

me, qeM apeMll perHCTpaUIIII0 H npHMeM 1 'iTO p 
1 (rne 

K 
-uenoe '!IIC-

no). 

1-~>IIl cnyqal!: 
«P 

<< I K R eepOliTHOCTb flOCTynneHHll 60ilbllle OllHOI'O HM-

nynbca 3a epeMSI t «P npeHe6pex<HMO Mana, T,e, noTepl!MH cxeMbi Q'a3uponaHI!ll MO)!(

ao npeHe6pe'!h. npocq!!Tbi B 3TOM cnyqae onpenenl!IOTCSI TOnbKO eenH'l:IIHOl! p II, 

ecTeCTB9HH01 H9 3aBHCSIT OT MeTOJla 6nOKHpOBaHHll BXOJla aHanH3aTOpa, 

Ecn11 3a K UHKnOB B i -KaHane 6binO 3aperHCTpHpOBaHO \I HMnynhCOB 1 

TO, 'l:T06bi onpenenllTb HCTHHHOe 'IHCnO HX, HYX<HO yqecTb KOnH'l:eCTBO UIIKnOB K 1 Kor-
M 

na JlaHHbii! KaHan nonHOCTbiO HllH '!aCTii'l:HO 3aKpbiT nocne perHCTpaUHH HMnynhCOB 

8 npenenax r no aero. nocKonhKY aaqano u Koaeu perucTpauuu MoryT 6biTb 
p 

onpeneneHhi c TO'IHOCTbiO no mnpHHhi KaHana, o61>I'IHO C'iHTaiOT, 'iTO BHYTPH KaHana 

OTC'!!!Thl pacnpeneneHbl paBHOMepHO, II Ha'!ano OTC'!!!Ta OTHOCSIT K ero cepellHH9, Be-

llH'IHHa K M onpenenlleTCll TOrJla KaK CYMMa OTC'l:!!TOB B HHT&pBane BpeMeHH r p' KO-

TOpbii! OKaH'!I!BaeTCll B cepellHHe 

K 
Ml-

M 

-ro KaHana: 

\I I 
+ -- + 

2 

1- I 

~ 
j =1-f+l 

~I l 

Ylcntmroe 'IHCno HMnynbcoe a -ToM KaHane 6yneT npu aToM paeao: 

\ 
I 

\I 1 • K 

K - K 
M 

(1) 

Ycpenaeuue, npiHil!Toe Rh!lne, npn onpenenenuu aaqana OTC'I!!Ta, CHHx<aeT TO'l:HOCTb 

B!>Ipa)!(eHHll ( 1), npH'IGM TO'IHOCTb BBeJleHHll nonpaBOK Ha npOC'I!!Tbl T9M Hli>Ke, '19M 

Gonhme umpnaa KaHana. 

2-on cnyqal!: I q• = I K H Ha BpeMl! perHCTpaUHH r 6nOKHpyeTCll BXOil C 4>, 
p 

Bepol!THOCTb perncTpaunn HMnynbca B i -TOM Kaaane UpH 3THX ycnoBHl!X 

MO>!<eT 6I,ITb onpeneneaa, c onnoii cTopOHhi, KaK cpellaee qncno nMITynbcoa, 3aperu-

CTpnponaHHhiX 3a onna unKn \1 1 I K ( npn 6onbUJOM qucne UHKnoa), c Jlpyrol! CTo-

4 

'' 

,, 

/ 

. -.-:-.,.:;.-r.;- .. 

pOllbi, paeaa npouaeeneHnio neponTHOCTH nonanaHHll xoTH 6bi onnoro HMnynbea aa 

BXOil aa BpeMll I K Ha nepOl!THOCTb TOT'O, 'iTO BXOil 6yaeT OTKpbiT 

\I I 
--K-a(l- e-ntk 

I -I 
I ,. 

) ( I - 1: 1.j -Y \I l ) . ( 2) 

rne D - I (I) - HHTeHCHBHOCTb UOTOKa HMUynbCOB1 nocTynaiOUIHX H8 BltOA 1 

npu'I!!M = N I I K 0 li I 
It 

Pemall (2) OTIIOCHTenbHO N I , nonyttnM: 

1-1 
K - I M l 

l•l-f 
Nl • K fn . (S) 

K - ! Ml 
l•l-f 

4>HKCHpOBaHH09 UOnOlK9HH9 Ha'!ana peri!CTpanHH UO OTHOITI9HHIO K rpaHH!laM Ka&ana 

noaaonSieT 6onee TO'if!O BBOAIITb nonpaaKH 68 trpocq!!Tbi a cnyqae, ecnH 1 «P ., 1 x 

( BbipalK96H9 S) 
1 

OJlHaKO 6nOKHpOB86119 sa Bp&M!I perHCTpaUHH BXOA8 C CZ, paBBO

CIInbHO H9KOTOpOMY yaenl!'i&HHIO acPcPeKTHBHOI'O MepTBOI'O BpeM&HH ·aceD CHCT&Mb1 1 

'ITO, ecTeCTB&HH01 yeenH'IHBa&T H eenH'l:HHY UOT9pb. 

3-Hll cny·qal!: 
It «P --

H Ha Bp&MSI perHCTpallHH 6noKHpyeTCSI BbiXOil C 

OT paccMoTpeaHoro BbiWe 2-ro cnyqaB aToT oTnHqaeTcB TeM, 'ITO llMnynbc, 

UOCTYUHBWHA 6a BXOil B nocn&llBilA B3 ltaHanoa, nepeltpbiTbiX apeMeHeM peru-

CTpaUHH
1 

6y.QeT aanOMH96 B C 4> H aaperBCTpHpOBa6 cpaay lK& nocne OKOflqaHHII 

r P 'iTO paBHOCI!nhHO yMeHbW9HHIO s#eKTHBHOrO M&pTBOro BpeM&HH, noSTOIII 

~nH onpenen&HHll N I MOlKHO BOCUOnb30BaTbCll BbipalKeHl!eM ( S), yM96bWHB !1B8 

naaoH cyMMiilpOBaHBH Ba 9AHHHUY 
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·I-I 
K - I \I 

" ~ K e. 1•1-f+l I 

I 
K - ~ \1 

1•1-f+t I 
(4) 

BI>rpalKeHHR ( 1), (3), H ( 4) onacbrBaJOT noneneaae paami'!HbiX cxeM npa pera

cTpanna 1!8CTaUHOHapHOI"O HMllYilbCHOI"O llOTOKa H ll03BO/lSIIOT BBO!lHTb nonpUBKH Ha 

npOC'I~Tbl B 3aBHCHMOCTH OT opopMbl perucTpHpyeMOI"O cneKTpa. npa KOHCTpyHpOBa

HIIH aHa/lH3aTOpOil '!arne paccMaTpHBa8TCR Meaee CllOlKHblll cnyqall: onpeneneHUe OTHO

CHT9/lbHOil nemt'IHHI>I noTepb npH reracTpanuu cnyqatlaoro CTanuoHapaoro TIOToKa 

IIMllyllbCOB, OITIICbiBaeMoro pacnpeneneaneM nyaccoHa. Ecnu 0003H8'1HTb 

T9HCIIBHOCTb BXOI!S!Ifl91"0 llOTOKa, m - CKOpOCTb perHcTpallRH, r • 

D - HH-

D - Rl 

D 

OTHOCHT9/lbHYIO 89/lH'IRHY llOT9pb, TO nyT&M H9CilOJKHbiX npeo6pa30B8HH!l BblpaJKeHHil 

( 1 ) , ( 3), ( 4) llOilY'IHM COOTB9TCTB8HHO: 

1-biil cnyqall: 

2-oll cnyqal!: 

3-aA cnyqall: 

Ha pnc, 1 ~YHK!IRR 

r • ~~--~~---
n r 

r • I -

r• I -

p 

I - e - ntop 

-nt... 
or0 (1-e '+')+nt.p 

o r 
p 

I _ ·e -nt!J! 

-nt.p -nt ,1, 

0-e )+ot.pe 'I' 

(5) 

( 6) 

( 7) 

r • r!t) npencTaBneaa rpaopaq:ecxa, KpasaR 1 cooT-

B9TCTByeT BbipaJK&HHIO ( 5) r KpHBaSI 2 - BbrpalK&HHIO ( 6) ( B Ka'!9CTB8 napaMeTpa 

B3RTO OTHoweaaa r 
0 
I t .p ~ 

MeTpOM, 

KpHBaR 3 - BbipalK9HHIO ( 7) c TaM JKe napa-

npn Bbr5ope CX9Mbl aHa/lH3aTopa cnenyeT OT/laTb npe!lliO'IT9HHe 0/lOKHpOBaHH!O 

Ha Bp9MR perHCTpailRH BbiXOAa C !J>, T,K, llpOC'I~Tbl B <!TOM cnyqae yMeHbUiaJOTCR. 

Y'!HTbiBaR, 'ITO nonpaBKH sa npoc'!~Tbi MoryT 5brTb onpeaeneHbi 6onee TO'IHO, ecnH 

t = t (noxa 
op K ~ r 

K P ) ~BbiOOp nepaona IjJaaHpyJOwell cepun MOJKeT 
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'I 
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5biTb cnenaa cneny10mnM o6pa3oM: 

l = r npn I > r 
IjJ 

p K p 

t IjJ = l k npu l k < r o 

MeTOL!bi YM9HblfleBHR HCKaJKeHH3 dlopMbl Cli9KTJ.l.AI 

CBR3aBHbiX C npOC'I~TaMH 

EyneM C"!HTaTb, "'TO HCKaJK91IBll BM910T M9CTO TO/lbKO B TaX Clly'lal!X, xorna 

OTHOCHTe/lbHSll B9/lH'IHHa llpOC'I~TOB H9llOCTOl!HHa H M9HS!9TCll OT KaHana K K8Hany, 

TaKaS! llOCTaHOBKa BOllj)OCa onpaanaaaa, TaK KaK liOCTORHHal! OTHOCBT9/lbH8H 88/lR'IHila 

npoc'I~TOB seneT K nponopnuoaanbaoMy yMeabmea&IO C"!~Ta so scex xaaanax a ae 

MeaaeT ,PopMbi cnexTpa. 

Ha86onee s<P.PeKT8BRhrll MeTon yMeahweaua npoc"!~TOEI - yMeabweaue MepTsoro 

speMean ( r M ) per8cTpaTopa. BpeMH perucTpanuu HMnynbCa a ,PeppBTOEibiX aano-

MHHaJOmnx ycTpO!!CTBaX, 1IpllM9Hl!9MbiX B II8CTOlllflee Bp9MH B MHOI"OKSHallbHbiX SBa

llH3aTopax, COCTaBnl!eT 10-20 MKCeK, B CAenaTb MepTBOe ElpeMR M9HbW9 STOll Bel!Jl-

'IHHbl !lOBO/lbHO Tpynao, 

K HaCTORmeMy BpeMeRH paapa5oTaa !19/lbllt pR.Il M9TO!lOB, li03BOl!RIOiflBX p83KO 
f 

CH8311Tb IIpOC'!l!Tbl 5e3 yMeHbWeHHR MepTBOI"O BpeMeBH OCHOBHOI"O pei"HCTp8TOpa. 

EOilblliHHCTBO 83 HHX OCIIOBaHO Ha B3M9H9H8B pacnpeneneHBR HMIIYilbCOB BO Elp&M&HH 

C !19/lbiO II;>It6mlll(eH8ll ero K paBHOM9pHOMy, 

Ill 
B 1954 roay 6r,rno rrpeanoJKeao ans STott nenH npHMeaeHHe npoMeJKyTO'IBOI 

naMHTH, KOTOp8ll HCliOilb3y9TCH B/lB !lllll 1IpOM9lKYTO'IHOI"O xpaB9HHR 83M8pR&MOI"O 

napaMeTpa B aHanoroaoll ,PopMe, Hnn, rrocne npeot5paaosaaHR aaanorosol senR'IHBbl 

B nu¢posy10, B n8,Ppoaoll ¢opMe. 

Teop8H ycTpottcTB npoMeJKyTo'IHOl1 naMRTH ( Ynn) nocTaTO'I8o rronao paecMoT-

12 3,41 peHa B llHTepaType KaK B BHQe peWeBHH OT,Cle/lbiibiX "!aCTKbiX 3U!la'l 1 , TSK B 

/5/ 
B 6onee ot5wefi ,PopMe • 

Bo speMeaabiX aaanHaaTopax 'lame npHMeHHJOTcH nH,PpoBbte Ynn, no~aonaJO

mHe CHH311Tb npoc'I~Tbi 5onee '19M sa nopRaox. Oaaaxo B PHlle aanaq BpeMeaaoro 

aH8/lH3a WHpHHa KaHana x MOJKeT 5biTb 6onbwe, '!eM BpeMH perueTpanaH. B aTOM 

cny'!ae B03MOJKUo 6onee npocToe 8 6onee s.p.pexTHBHoe peUieH8e, cBOllHmeecs K non-
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C'I!'!Ty 'IHCna HMIIynhCOB, IIOCTYIIIiB!UHX Ha BXOJl 3a Bp8MSI I c rrocneJly-

• /6/K 
roweA perHcTpanneA acex 3a OJlHO o6pameane K perncTpaTopy , STy cPYHKUHIO 

rrpe)lBapHTenhBOrO HaKOIIneHHH MO~HO COBM8CTHTb C cjla3HpOBaHH8M, 

Ecnn t ~ m r t > r H c <ll Mo~eT 3aiiOMHHaTb JlO nayx 
'I' p K - p 

HMIIynhCOB, TO OTHOCBTenbHaH BenH'IHHa IIOT8pb 6yAeT orrpe)lenHTbCSI B 9TOM cny-

qae cneAyromHM o6pa3oM 

nr 

Ecnn 3a 
-nr 

e P 
p 

r 
p 

Ha BXOJl IIOCTyrraeT O)lHH HMIIYnhC 0 B8pOSITHOCTb qero 

,TO OR 6yJleT 3aperHCTpHpOBaHo 

EcnH IIOCTYIIaeT )lEa HnH 6onh!U8 HMIIynhCOB (aepOSITHOCTb 

- nr - nr 
I- e P - nr e P 

p ) t TO 6yJl8T 3aperHCTpHpoBaHO TOnhKO JlBa, OCTanbHhl8 -

rroTepHHbi, 

CKopocTb C'I!'!Ta rrpn aTOM 6yAeT: 

+2(1-e-nrP -nr 
e P -nr -nrp J 

P e l m•-1-[nr r P 
p 

0Tcrotla rryTeM aecno~HbiX Bbi'IHcneanA rrony'IHM Bbipa~eane JlnH aenH'IHHbi oTao-

CHTenhHhlX IIOT8pb: 

r • I -
2{1-e-nrP 

+ e 
nrP 

Ha pnc, 2 rroKaaaaa 3aBHCHMOCTh 

-nr p 

r = f ( n r l 

(8) 

AnH paccMoTpeaaoro 

cny'laH ( KpHBaH 1). TaM ~e nnH cpaaaeaHSI rrpBBeJleHhl KpHBbJ& ( 2 H 3) Jlml rrpoc

'I!'!TOB B cnyqae IIpHM8H8HHSI ycTpOACTB IIpOM&~yTO'IHOA II8MHTH C llHKnH'18CKHM 

/2/ 
OII;JOCOM H 8MKOCTb!O S • 2 H s • 4 , 

TaKHM o6pa3oM, cymecTBYIOT JlOCTaTo'IHO scP«PeKTHBHbJ& MeTOJlbJ 6opb6bi c 

HCKa~eHHSIMH cjlopMbl CII8KTp8 IIpH CII8KTpOM8TpHH 110 Bp8M8HH IIponeTa, flonOlK9HH8 

p83KO M9HSI8TCSI IIpH MHOrOMepHOM 0 OC068HHO 8MIInHTYJlHO - Bp9M8HHOM aaanH3e, 

flpHM9H8HH8 llHcPpOBbiX yCTpOACTB rrpoMe~yTO'IHOA IIaMHTH BO MHOriiX cny'laHX HCKnro

'189TCH, T8K KaK Bp8MSI IIpeo6pa30BaHHSI aMIInHTYJlhl B llHcPpOBOfi KOJl qaCTO IIp8BbiUI8-

eT M8pTBOe Bp8MSI perHCTpaTopa H COCTaBnHeT Jl8CSITKH H na~e COTIIH M!IKpoce-

8 

/4 7/ 
KYHll ' • Baeneane nonpaBOK sa rrpoc'laTbJ TaK~e aaTpyJlH&Ho nepeM&HHbJM ape-

MeaeM rrpeo6p830B8HHH, 38BHCHIItHM OT 8MIInJfTYJlbl HMrrynhCOB, fl09TOMY IIpH aMIInH-

TYJlHO-Bp9M8BHOM llHanH3e, C uenb!O yMeHblii9HHSI HCK8~9HHA CII8KTpa1 BblliY~Il8HI>J 

npH6araTb I{ YM8Hb!UOHHIO HHTSHCHBHOCTH liOTOJC8 HMrtynhCOB H8 BXO)le, 06bJ'IRO STO 

/lenaeTCSI rtyTeM yMSHblll9HHSI IIIIOIItaJlH /l9T9KTOpa, floJlOOllbJI\ M8TOJl MllliO aljlcjleKTHB&R, 

TBK K8K rtpOC'I!'!Tbl IIO'ITH IIHH&fiHO 3aBHCHT OT HHT9HCBBHOCTH, B CBSI3H C 9THM nene

coo6p83HO IIOCTBBHTb DOIIpoc: H8nh3SI nH BM8CT8 C H3M8H8RH8M HHT9HCHBHOCTR BXO

IlSJJIIero IIOTOKa H3M8HHTb pacrrpeJleneHHe HMnyllbCOB BO Bp9M8HH C TeM, 'ITOOhl Re

CKOIIbKO rrpn6nH311Th ero K paaaoMepHOMy, Koaeqao, rrpn aToM neo6xo/lHMO coxpaHHTb 

JIOn0~9HH8 perHCTpHpyeMbiX HMIIynhCOB Ha BpeMeHHOA !UKane, 

STHM Tpe6oBaHHSIM yAOBII8TBOpH8T IIOTOK SpnaHra, KOTOpblA MOl!(8T 6b1Tb nerKO 

rronyqea H3 rroToita flyaccoaa oT6opoM Ka~Aoro 2,3,,. k -ro nMrrynbca, BKniO'IHB 

aa axone aaann3aTopa cxeMy c xoacjlcjlnuneHTOM rrepec'I!'!Ta 2, Mhl MOY.<8M YM8Bb!UHT 

HHTGBCHBHOCTh BXO/lSIIItGro IIOTOK8 B 2 pa3a, CKOpOCTb perHCTpallHR AnR IIOCTOBBROrO 

/8/ 
orrpenenHeTCR npn aTOM cnenyromHM BbJpa~eaneM: MepTBOrO Bp8M9HH r 

p 

m "' n 
I + (L 2 + L 4 + L 8 + ..... l 

L z 
I e 

-2nr 

KpHBaR, COOTBGTCTByiO!UaH 

p 
00 

! 
k =I 

k 
2 nr P l 
_k_!_ 

r=(n-ml/n, nao6pa~eaa sa pRe, 1 ( xpnaaR 4), 

CpaBHHBBSI STY KpHBYIO C rrepBor1, BHAIIM I 'ITO B liiHpOKOM JlHIIIT830H8 n r 
p 

npoc-

'I!'!Tbl JliiSI IIOTOK8 Spnaara C K09cPcPHllH9BTOM - 2 B HGCKOnbKO pa3 HH~e, '18M AIIR 

noToKa flyaccoaa, 

n H T e p a T V p a 

1, M.B.lliTpaanx. LlnccepTa!lHR, M., <llMAH, 1954, 

9 



2. T.K. Alexander, H.G. Reddering and I.M. Kennedy. 

CREL - 779, Chalk River, Ontario, 

November, 1959. 

3. R.E. Bell. Canad. J, Phys., ~ 563 ( 1956). 

4. n.A.MaTanHB, C.H.l.:fy6apoB, A.A.Hsaaos. MaoroKaH&nbHhle aaanH38TOpbl fiAepaoA 

cjlH3HitH. ATOMH3AAT, M., 1964. 

6. B.E.)f(ypasnes, T.llleTeT, B.Ll.lllu6aes. npenpBBT OHfiH, 10 ..a 120, Lly6aa, 1967. 

6. III.H.BapunKo. LluccepTanus, OHfiH, Lly6aa, 1965. 

7. B.H.npHXOAbKO, B.r.THliiHB. npenp!!HT OHfiH, 2492, Lly6aa, 1966. 

8. B.H.ronJ.AaHcJtuA, A.B.KyneaKo, M.H.no.~tropenKBA. CTaTBCTBKa oT<"'ItTos npu pe

rucTpanHB HAepablx 'I&CTBn. M.f'H3MBTrrr3, 1969. 

PyxonHcb nocTynuna B B3AaTenbcKHA oTAen 

24 anpenn 1967 roAa. 

IO 

o/ I I z /.. .--- . •,s ~ of I f <;:::,I) <«, I 7 I I I 

f(J 

,{I Ill / [L /I I I 11 .. • I 7 

n/r:. 

0,1 ~2 0.1 qlt 

Puc. 1 

11 



r 

- "' 


