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flyCTb B pe3yJlbT8T9 H3MepeHH!I 3aperHCTpHpOB8HHOrO B K8Mepe CO!ibiTH!I Mbl nony-

'IHM aenH'IHHbl PI (i a 1, •••• N }, KOTOpb!e 6y.neM C'IHT8Tb .nnll npOCTOTbl H<!38BHCHMbl~H, 

HaMepnTenbHbie own6KH 6y.neM nonaraTh .Pacnpe.neneHHbiMH no HOpMaJlbHOMY aaKO;:ry c .nne-

nepCH!IMH 0 1 
' . 

C'IHTaeM, 'ITO o co6biTHH MoryT 6biTh BbiCK838Hbl rnnOTe3bi a , {3, ••• , )' Onpe.nene­

nne aepo!!THOCTeit "'a , "'{3 , "'y H3 sTnx rnnarea o6cy:>KAaeTC!I a nacTO!Iweit pa6oTe, 

KmK.nyro H3 rnnoTe3 xapaKTepnayroT: 

1. CncTeMa ypaanennit CB!I3H 

k = 1, , , , , K a ; K a< N , (1) 

KOTopoit .non>KAbi y.noaneTBOp!!Th HCTHHHbie anaqenn!l napaMeTpOB P1 , ecnn sTa rnnoTeaa 

(a) cnpane.nnnaa. 06naCTh npocTpancTaa P , na KoTopoit ypaaneHH!I ( 1) cnpane.nnHBbi, 

0603H8'1HM A , (Jlng rnnOTe3 {3, o o,, y o6nal(TH 6y.llyT COOTB9TCTB9HHO o603H8'19Hbl 

qepea B,, .. , r). 

2. CncTeMa JiepaaeHcTB 

K=l,,,.,K~t (2) 

KOTOpbl9 X8p8KT9pH3yiOT <j>H3H'I9CKH .llOnyCTHMbl9 rpaHH!lbl reOM9TpH'19CKOrO M9CTS TO'IeK, 

YAOBn9TBOp!!IOWHX CHCT9M9 ( 1), Q6naCTb npocTpaHCTBS p , .B KOTOpOil OAHOBp9M9HIIO 

cnpaneAnHBbi ypaauenng· l1) n ycnonn!l (2), o6oa~a'I~M qepea A 1 , DpnMepoM uepaneucTB 

(2) MOJK9T 6biTb ycnoane, 'ITO CYMMSpHblfi HMUynhC UpOI!YKTOB peSKllHH Ha MOJK9T npeBbi­

WSTb HMnynhc unnunnpymeit. qacTH!lbi, nonyqennofi na ycKopnTene •. HepaaencTaa AaiOT · 

orpaHII'I9HII9 o6naCTH .AefiCTBH!I HOpManhHblX pacnpe~:teneiiHfi <j>113H'I9CKH pa3yMHbiM!I rpaiiH-

naMH. 
3, Anpnopna!l aepo!ITHOCTh V a 
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onpenenell.IUin a~ , A 
1

• V a xapaKTepaayeT: OTHOCHTenbHyro BOpORTHOCTb OOHapy~HTb 

COtlblTHO THna a OKano TO'IltH p 

4. AliPHOpaan BOpORTHOCT:b n a • xapaKTOpaayroman 'ISCTOTY nonnneaal! COOblTKli 

THna a , no cpaaaeaaro c .'laCTOTol! noRBneaan co!}biTHli THna {J, •• , , y, 

BaeneM cpyHKnHro Wa (P) 

' [1, 
Wa(P)= 

o, BO BCeX OCTSnbHbiX TO'IltSX • 

ecna PeA, 
(3) 

'"_.; 

BepoRTHOCTh Toro, 'ITO cooblTHe, npoacwenwee oKono TO'IKK PC A, a BHTepaane 

(dPi,, • dPN) oyneT OOHapy~eHO B 9llHHH'IHOM HHTepa~ne OKOno TO'IKB p 
3

, _aanameTCH KSK 

, N pi . ( pl3 - PI )2 
LdP· •• ,dP=lll ~exp[- ]J, 1 

N I= 1 (217 D ) . 2 D
1 I . • (4) 

Ecna BCCnenyeMoe COOblTHe 38B9.ll0MO OTHOCHTCH K O!lHOMY K3 TKnOB a, {1,, •,, y, 

TO 

- ______ n~a~W~a~--------"' -a - -
na Wa +0{3W {J+,, .+Oy W y 

(5) 

rne 

W =(f • ., fW V LdP ... dP )(f.,,fW dP .,, dP )- 1 
a aa 1 N a 1 N (6) 

IIPK HOpMBpOBKO 

f .. ,{V W dP ••• dP =f ... fW dP .. ,dP, 
.a a 1 N a 1 N 

(7) 

HccneAyeM Bh!pS)KeHae (6). 06oaaa'IHM qepea P' (P' c A) TO'IKY c KoopnaaaTa·Ma P •, ... p '
1 

· 
a, a . ' N 

B KOTOpoli L OopamaeTCSI B M8KCHMYM HS .. MHQ)KOCTBe A. HaxO~ll9liRIO STOll TO'IKH B Bbl-

'IKCnOHKIO BenH'IKHbl 

x!mln -~~-~1' 
(8) 

i1 2/ 
nocamn:ea Pllll pa60T, !lappaMep, ' • 

B llSnbHOliWeM OY!lOM C'IKTST:b cpyHKllHH ( 1) llOCTSTO'IHO nHHOliHblMR; 'ITOObl B OKpecT­

IIOCTH TO'IKH P '· nopll!lKS VD' MO)KHO Oblno C'IHTSTh BhrnonaeaHblM ycnonae 
a 
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~( p -P 
13 1 

Pc A 

Ecna P; C(A-A 
1
),: TO OKpec 

nena'IHHbl ( ,~~f+ R) , rne R- paccT 

rAe 

B STHX ycnoBHRX (6) MO~eT ob: 

~ -1 
Wa=<f ••• fWa dP

1 
... dPN) (f. 

-~ La=IJI(217D
1

) exp[-(I 
l ' 

Ecna npHHRTh, 'ITO v = const. 

<·•a na [,, • fW L dP 
-= (--)( a a 

OJ{J 0 {J f .. . fW(JL{JdP 

EcnH Kaaanbl a a {J xapaK'I 

HKH (1), OTnH'ISIOI!lHXCH TOnbKO CBOOO, 

llHTCH .llOCTSTO'IHO ASnOKO (no Cp8BH91 

B9TCTBOHHO, TO BTOpol! MHo>KHTenb B 

B o6nacTa, AOCTSTO'IHO AaneKol! 

C'IKT8Tb 0 'ITO H TpOTKH MHOlKKTenb B 

B yKaaaaablx npennono)Keaanx ( l 

G)a n~ 
-=( --) e> 

G)fJ nf1 

T.e. OJa/;,{1 onpeAenSieTcst DPOK3Bc 

'IKHS nOCTOSIHHSH !lnR B~ero CTSTHCTK~ 

KOTopoli CTOKT nonypaaaocT:h · X !
111 

ayromast naaaoe cooblTKe aa aacaM6nl 

PaccMOTpKM cnyqal! paaaoro 'IHC 

'ITO Kaaan a xapaKTepaayroT 4 ypa1 

Kaaan f1 xapaKTepaayeTCst O!lHKM 

'IBIOWHMCSI TOnbKO KOHCTSHTOli OT COOT 

x) EcnH nonycTBTh, ''ITO P,; ,ne,. 

HhiM nepeMeHHblM naneKo BHyTPB A 1 1 

MHO)KBTenb B (1~) OYAOT paBeH ~(-t)l 



OTHOCHTGilbHYIO BGpOSITHOCTb OOHapylKDTb 

, xapaKTepnayroman 'laCTOTY nonanennii coobiTHii 

nosmnennn coobiTnii Tnna {3, ••• , y. 

[

1, 

o, 

PeA, ecnn 
(3) 

BO BCeX OCTallbHbiX TO'IKaX • ·.J 

e, nponcweJlmee oKono TO'IKH PC A, a BHTGJ)Bime 

B eJlHHH'IHOM HHTepBl!Jle · OKOJIO TO'IKH p a' aannmeTCSI KaK 

N p ( p p )2 
=ill 1 exp[- 1P-1]l. 

1=1 (217 0 1 )
11 . , 201 (4) 

3aBGJlOMO OTHOCI!TCSI K OJlHOMY 

oaw,:. 
oa ~ +0{3Wf3+ •• • +0 Vi y y 

D3 THnOB a, {3,. • •, Y, 

(5) 

••• fWa VaLdP
1 

•• ,dPN)(f, .. JWadP
1
.,, dPN)- 1 

(6) 

fv w dP ... dP =f ... fW dP ... dP • 
.a a 1 N a 1 N 

(7) 

q·epe3 P; (P: C A) TO'IKY C KOO~JlHHaTa.MI! P ', ... , P ~~ 

laKCHMYM Ba. MBOJKGCTBe A. HaXOJKJleBBIO aT oil TO'IKn 1i Bbi-

(8) 
min 

01 

/1,2/ 

<iJyBKIIHI! ( 1) JlOCTaTO'IBO llliBel!BbiMH,· 'ITOObl B OKpecT­

MOX<IIO Ohlno C'lnTaTb BhlnonnenHhiM ycnoane 

4 

11· 

iJ 
' ( 
I 

I 
. :~·~L·> 
'I 

J 

};(p -P ) 2 0-1=};(p 
13 1 1 19 

-P'· )20-1+!( P' -P )20-1 
ta 1 ta 1 1 ~ (9) 

PcA 1 ,P;cA
1

• 

Ecnn P~ C( A-A 1), 

(.,ro'+R) , rile 

TO OKpeCTHOCTb, rAe BbiiiOnHeHO (9), C'IBT~eM no nOpSUlKY 

aenn'IHHhl R - paccToBnne OT P' 
a AO . rpaHHilbi A 1 , 

B aTnx ycnoannx (6) MOlKeT ohiTb aanncano B BnAe: 

Wa=(f ... JW dP ... dP )-
1(J ... JW V LadP ... dP )exp(-Lx2 ).

1 
(10) 

. ~ 1 N . a . a 1 N 
1 

2 amtn · 
r)le 

-11 2 -1 
La=IJ{(2170

1
) exp[-(P' -P1 ) (201 ) ]!. 

l ta . 
(11) 

Ecnn npnHSITb, 'ITO V = cons!, To 

Na 
--= 

6){3 

2 2 
Oa f ... fWaLadP 1 ... ·dPN)(f, .. fWsdP 1 ... dP"" ( Xam1;;-'$mt,;. 

( -- ) ( ---'OJ exp - 2 . ' 
0{3 f ... JW{jL{JdP 1 ,,~ dPN f ... fWadP

1
.,,dPN 

(12) 

Ecnn Kananbi a n {3 xapaKTepnayroTcn OJlnHaKOBbiM qncnoM nnael!HbiX ypaane-

HHH ( 1), OTJIH'IaromnXCSI TOilbKO CBOOOAHbiMH qneHaMH, TO'IKD . P' C A I D 
. a 

Jl>ITCSI JlOCTaTO'IHO JlaneKO (no CpaBHeHBIO C yO ) 0T rpaHBil OOnaCTeli 

BeTCTBeHHO, TO BTOpoll .MHOlKBTellb B (12) o6pamaeTCB B eABHBIIYx), 

P~ c B
1 

naxo­

A 
1 

B B 
1

coOT-

B oonaCTB, JlOCTaTO'IBO JlBneKoll . OT. nopora pOlKJleHDSI Kananoa a B {3 • MOlKBO . 

C'IDTBTb, 'ITO D TpeTBH MBOlKBTenb B (12) paaeB eA~HBite, 

B yKaaannhiX npeJlnonoJKeannx (12) aanumeTCSI B nnAe: 

~= < o;. 
f»f3 0{3) exp(-

2 2 
Xamtn-Xf3mlll) 

2 , 

T.e. cua If» {3 onpeJlenneTcn npouaB~JleHB:eM OTBomenun anpnopnbiX _nepoSITHOCTeft (nenu-

'lnna nOCTOBHHaB AnH B~er~ CTaTHCTB'IeCKOro aHCaMonSI) B 3KCnOHeHTb1 0 B noxaaaTene 

Jlnn paccMaTPBBaeMbiX runOTea. (aenuqsaa, xapaKT~pu-KOTOpol! CTOHT nonypa3HOCTb. x!, .. 

ayroman JlaHHoe coohiTBe na aacaM6nn). 

PacCMOTPBM.cnyqali paaaoro qscna ypanneHBii canau, nonaran nnn onpenenenHOCTB, 

'ITO Kanan a xapaKTepB3YIOT 4 _ypaBHeHBSI'38KOHOB COXpaHeHBB aaeprBB B BMHynhca, a 

Kanan {3 xapaKTepnayeTcn OJlHBM ypaBHGHBGM 3aKOHa coxpaaennn aneprun, OTnu-

'laiOI!lBMCSI TOilbKO KOHCTaHTOJ! OT COOTBeTCTByiOmero· ypaBHeHBB KBHana a , 

x) Ecnn JlOnyCTBTb, ·'ITO PC: _neJKBT no j nepeMeHHhiM Ba rpaHBne A 
1 

, a no ocTanh­
HbiM nepeMeHHhiM AaneKo BHYTPB A 1 n .P; neJKBT naneKo auyTpn oonaCTB B , TO nTopol! 
MHOlKHTellb B (12) oyJleT paBeH ~(i)l, . I 
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llpeunono>KHB npa aTOM, 'ITO P' a . a 
A l a a, P ~ a axon £Test . BRYTPll o6nacTeil 

AOCTaTO'IHO·AaneKO OT rpaHHU, R 'ITO Ra'!anbHast 3HeprHst AOCTaTO'IRO uaneKO npeBMW86T 

nopora xaaanon a H {3 , nony'IBM (no IIOPstAKY nena'IHHM) 

rAe 

J ••• fWaLadP 1 •· .. dPN 

J ... JWflLfldP 1 .;. dPN 

J,,,JW{3dP 1' •• dPN= (f2maz-f2mln)(f3maz-f!mlJ(f4mqx-f4m!J(l3) 
. . . i2 . . 

J ••• fWadP
1 
... d_PN (2rr) i\f

2
.lif

3
•lif( 

,\fq .w:~: ,i-~~ .q=2,3,4. 

f q maz H f qmln - MaKCHMallbROe B MHHBMallbROe 3Ha'!eHHSI <!>YHKIUIH fao 
aa o6nacTH 

a
1 

(q=2,3,H 

lloACTanmm (13) B (12), unn paccMaTpanaeMoro cny'lall 6yueM nM:eTb: 

,_, n (f -£ )(£ -f )(£ -f ) '"'"'a ua 2 max 2 mln-. 3m~x 3m in 4max 4mln ( 
- = --.· 3/2 exp 
"'fl n, . (2rr) ,\£ .,\£ ,Af 

p 2 3 4 

2 2 
X a min - X 8 min ) • 

2 . (14) 

Ecna 
llyCTb paccMaTpanaeMbiil nponecc T8KOB, 'ITO MOli<HO C'IHTaTb n aM n fl 

I!pH 3TOM OWH6KH H3MepeHHSI. A8HHOrO C06b1THSI 6yuyT AOCTaTO'IHO Manbl0 'IT06bl (13) 6binO 

MHOrO 60llbW6 1, H ·ecnH npH 3TOM pa3HOCTb M6lKAY aenB'IBHaMH X 2 H Xfl
2 

HeBe-a min min 

nHKa, TO H3 (14) cnenyeT, 'ITO Kaaan a 6yAeT Maoro 6onee nepostTea, '!eM Kanan fl 

PacCMOTpeHHblil cnyqai! SIBnsteTCSI THIIH'!HbiM unst MHOrHX 3a!la'l pa3)leneHHSI KaHanOB 

peaKUHil MeTOllHKOil TpeKOBblX KaMep H KpaTKO MOlK6T 6btTb C<j>OpMynHpOBaH TaK: 

EcnH o co6btTHH MoryT 6b1Th BMCKa3aHM ranoTe3bta a fl 
, xapaKTepH3yeMbte pa3-

2 
HMM '!HcnoM ypanaeaHil CBH3H (1) H paaaocTh ( x;mln-x ~min) aenenaKa, TO 6onee ne-

ponTHbtM smnsteTCH KaHan, XapaKT6pHayeMbti1 6onbWBM 'IHCnOM ypaBH6HHil CBSI3H. llpa 3TOM 

cneuyeT 6btTb yBepeHHb!M
1 

'ITO B ycnOBHSIX 3KCII6pHM6HTa BbiiiOnHeHO 

fia J ... JW V L dP
1
.,.dPN)(J ... JW(3dP 1 .;,,dPN· . X2 -xe _ ( · a a a )exp(- amln ml")> 1. 

(){3 J ... JWflVflLfldP
1

.,.dPM J ••• JWadP 1 ... dPN 2 

AnTopbt Bbtpa>Ka!OT 6naroAHP!lOCTb A.A. ·THIIKHHY 3a none3ayro AHCKyccaro. 

_!!3-!-~.~a 

R. BOck, CERN, 61-29. 

2. 3.1\\. HnaH'I6HK0 B llP· llpenpHHT OHHH P-2399, ny6aa 1965: .. 

:PyKonacb nocTynHna 5 H3AaTeiibCKBi1 OTuen 
19 CeRTst6pst 1966 r. 
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PHc. 1. Ha pHcyaKe a3o6pall< 
KoTopast onpeuensteT< 

P
3

- 3KCIIepHM6HTa 

P'- TO'!Ka H3 o6~a 
a 

B MHHBMYM Bblpa>Kel 
HBSIMB 1 . TO unst p 



·a 

aToM, 'ITO P; ·a P {3 aaxonBTCR BHyTpH o6nacTell A 
1 

a 1,1
1 

rpaaan, a 'ITO aa'lanhliaR aaeprag AOCTaTO'IIIO nanexo npeswmaeT 

{3 , nony'IHM (no nop>IJtKy sena'lallw) 

.. dPN J ••• JW{JdP1""" dPNN (f2maz-f2mll•)(f3maz-f!m!J(f4mqr-f1mtn'o3) 1
. dP ·f ... rw dP ••• dPN (2",;.'2M ·M';M · · · 

• • N ~ a_ 1 2 . 3 4 

-,.J 

~f =Wfaq )~ 
q aP n, 

I 
· qe 2, 31 4 • 

H MHHHMaJibHoe 3Ha'leHHR <jlyHKJIHH 
faq Ha o6nacTn 

12); nnn paccMaTpnsaeMoro cnyqag oyneM HMeTh: 

) 2 2 I 2mln~.~-;:Jma% -3mln""&4mtt:z:-"4mln exp(- X amtn -x 8mtn). 
". 2 

(14) 

nponecc Taxon, 'ITO MOJ!UIO C'IHTaTb n a~ n fj • Ecnn 

Manbr, '1To6w ( 13) obmo 

npa aTOM pa3HOCTb MeJKQy BenH'IHHaMH )( 2 , H )({32. HeBe-
a mln min 

'ITO KaHan a oyneT MHOrO oonee BeponTeH
1 

'leM KaHan {3 

THUH'IHbiM nnR MHorax aana'l paaneneaag xaHanos 

xpaTxo MoJKeT ObtTb c<jlopMynaposaH Tax: 

ObiTb BblcxaaaHbl ranoTe3hta a {3 , xapaxTepaayeMbte paa-
2 

csnaa (1) a pa3HOCTb (X 2 -x ~ ) aesem!Ka, To 6onee se-
amtn tJmln 

xapaKTepaayeMwll oonbiiiHM qacnoM ypasaean:ll csmn:. llpn: aToM 

'ITO B ycnOBH!IX axcnepn:MeHTa BbtnOnHeHo 

1:" a a ~--·--N)(f ... JWBdP1,;,,dPN)exp(- X~mtnXBm'">l. 
. .... f ... fWadP

1
, .. dPN 2 . 

6naronapa,OCTb A.A. TRnxn:ay aa noneaeyro nn:cxyccaro • 

'/ 

...£!..!...!_~ .a T 7 p a 

mum P-2399, nyoaa 1965.'. 

:Pyxonnch nocTynnna s nanaTenbCKHll OTnen 
, 19 CeHTROpn 1966 r, . 

6 

.. 

Pnc. 1. Ha pncyaxe naoopa>Kena B N MepHoM · npocTpaHcTse P oonacTb A i. 
KOTOpag onpenemteTCH ypaBHeHBBMH ( 1) H oonaCTb A I 1 Ha KOTOp?ll W a = 1. 

P - axcnepnMeHTaJibHast TO'Ixa c xoopnnHaTaMn ( P , ••• 
1 

P ) • 
a , I 3 N 3 

p , - TO'IKa B3 oonaCTH A c xoopnHHaTaMH (' p, • • • • • p, ) oopamaromaR 
a · at aN • ·, 

s MHHHMYM swpaJKeHae nnst x! . Ecna A onpenensteTcst naaellHbiMB ypaBHe-
HBBMB, . TO nnst PC A BbtnMHeHO (9), 

7 


