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i.. 

H3y'leHHe pacnpeAeneHHii co6hiTHii no MHO>KeCTBeHHOCTH 

BCeX BTOpH'IHhiX 'laCTHU cy~eCTBeHHO AnR noHHMaHHR AH

HaMHKH nponecca MHO>KeCTBeHHOrO po)I(AeHHR H AnR npoBepKH 

TeopeTH'IeCKHX MOAeneii. TaKaR HH«llopMaUHR AnR pacnpeAe

neHHR 3apR>KeHHhiX 'laCTHU cpaBHHTenLHO nerKO nonyqaeTCR 

c noMo~LIO ny3hiPLKOBhiX KaMep /I I . 0AHaKo npaKTH'IeCKH 

OTCYTCTBYJOT aHanorH'IHhle AaHHhle no HeiiTpanLHhiM rr- Me 30-

HaM. Cno>KHOCTL nony'leHHR AaHHhiX no rr0 -Me30HaM CBR3aHa 

C OTHOCHT.enLHO Manoii: 3414leKTHBHOCTLIO perHCTpaUHH B ny-

3LlpLKOBhiX KaMepax raMMa- KBaHTOB, o6pa30BaHHhiX npH 

pacnaAe rr0 -Me3oHoB. 

B 3KcnepHMeHTax, npoBeAeHHhlx c noMO~LIOABYXMeTpo
aoii nponauoaoii KaMepLI, o6ny'leHHoii rr-- Me3oHaMH c HM

nynLCOM 40 F3B/c, nony'leHa 6onLwaR cTaTHCTHKa no 

rr- p lz'aHMOAeBCTBHRM, COnpOBO>KAaiO~HMCR raMMa- KBaH
TaMH z. 

B CBR3H c 3THM npeACTaBnReTCR HHTepeCHhiM nony'IHTL 

Aanuwe o pacnpeAeneHHRX rr0 -Me30HOB H acex BTOPH'IHhiX 

'laCTHU no MHO>KeCTBeHHOCTH B nHOH-HyKnOHHhiX CTOnKHOBe

HHRX npH p =40 F3B/c. 

§ 1. PacnpeoeAeHue rr0
- Me3oHoe no 

M HOJIC€C1116€H HOC111U 

)J;nR BOCCTaHOBneHHR cneKTpa TT 
0 -Me 30HOB no MHO

>KeCTBeHHOCTH HCnonL30BanHCL AaHHhle, nony'leHHhle C DO

MOIULIO 2- MeTpOBOB nponaHOBOB KaMe phi, o6ny'leHHOB rr- -

Me3oHaMH c HMnynLCOM 40 F3B/c. lloAp06HOCTH MeTOAHKH 

3 



o6pa60TKH ;o6LITHH C y'laCTHeM raMMa-KBaHTOB npHBe~eHLI 
B pa6oTe 12 • Bcero 6Lino OTo6paao "'5200 rr -p-B3aHMo-

~eiicTBHii, conpOBO>K,QaiOUUIXCJI "'2600 raMMa-KBaHTaMH, 

KOTOpLie o6pa30BanH ( e+ e -) - napLI B 34J4JeKTHBHOH o6naCTH* • 

Pacnpe~eneHHe co6LITHii no 'IHcny 3aperHcTpHposaHHLIX 

raMMa- KBaHTOB F (k Y) CBJI3aHo c pacnpe~eneHHeM rr0 
-Me-

30HOB no MHo:lKeCTBeHHOCTH p (nO ) COOTHOWeHHeM 

F(ky) =I. Tn k P(n 0 ), 
n

0 
0 y 

/1/ 

r~e Tno k -sepOJITHOCTb perHCTpauHH co6LITHJI c no rr 0
-Me-

30HaMH, laK co6LITHJI c k y raMMa-KBaHTaMH. B cnyqae, 

eCnH ~eTeKTOp C nOCTOJIHHOH 34J4leKTHBHOCTbiO perHCTpa-

UHH - (<) , HllH TOr~a, KOr~a Ei HeKoppenHpOBaHLI, 

k k 2n 0- k y 
T k = c

2 
Y < Y ( 1 - < ) • 

no y no 
/2/ 

B npHHUHne, pemaJI CHCTeMy ypaBHeHHH THna /1/, MO)I(HO 

HaHTH pacnpe~eneHHJI TT
0 

- Me30HOB no MHO)I(eCTBeHHOCTH. 

O~HaKo B 3TOM cnyqae aeo6xo~HMa 6onLwaJI cTaTHCTHKa 

H ~eTanbHaJI HHciJopMaUHJI 06 HMnynLCHLIX H yrnOBLIX xapaKTe

pHCTHKaX y - KBaHTOB • Il03TOMY MLI HawnH TOllbKO O~HO 

peweHHe nocTaBneaaoii npo6neMLI, 3a~aB pacnpe~eneHHJI 

rr0 -Me30HOB no MHO)I(eCTBeHHOCTH npH ciJHKCHposaHHOM 3Ha

'leHHH 'IHCna BTOpH'IHLIX 3apJI)I(eHHLIX 'laCTHU ( n ± ) B BH~e 
3aKoHa Ilyaccoaa: 

r~e a 
n± 

<n± > no -< ± > . 0 no 
P(n 0 ,n±) =an+ 1 e 

- no. 
/3/ 

- .D;OllJI C06LITHH C ~aHHLIM n ± 

CpaBHeHHe nony'leHHLIX pe3ynLTaTOB c 3KcnepHMeHTanLHLIMH 

~aHHLIMH npHBe~eHo B ma6A. 1. KaK BH~Ho H3 Ta6nHULI, npe~

nono)l(eHHe o nyaccoHOBCKOM pacnpe~eneHHH rr0 -Me30HOB no 

MHO)I(eCTBeHHOCTH npH ciJHKCHpOBaHHOM 3Ha'leH~ n + y~o
BneTBOpHTenbHO cornacyeTCJI C 3KCnepHMeHTOM 3 / ~B CBJI-

3H C TeM, 'ITO <n ~ > pacTeT C ysenH'IeHHeM 'IHCna BTO-

* B 3TOM 3KcnepHMeHTe npaKTH'IeCKH see raMMa-KBaHTLI 
JIBnJIIOTCJI npo~yKTaMH pacna~a rr0 -Me30HOB / ;;; 99,7tfo/. 
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pB'IHbiX qacTa~. nonaoe pacnpe.D;eneaae rro -Me30HOB no 

MHO>KecTaeaaocTB 6y.D;eT "wspe", 'leM nyaccoaoacKoe. Ha 

puc. 1 npsae.D;eao pacnpe.D;enease rr
0 -Me30HOB no MHo

>KecTaeaaocTB .D;JI.II acex rr- p -a3aBMO.D;eii:cTBBB nps p = 

AO F3B/c. 3aaqease KoppenJI~BOHHoro K034xi!B~BeHTa pg 0 = 

=D2 -<no> OKa3aJIOCL paBHbiM 0,20±0,08. 3TO 3Ha'leHBe 

pocfo He npOTBBOpe'IBT pe3yJILTaTy, noJiy'leHHOMy HaMB 

paaee .D;pyrBM MeTo,IJ;oM I p ~ o = 0,51±0,151 141 . 
B 11a6A. II npsae,IJ;eHbl 3KcnepaMeHTaJILHble 3Ha'leHB.II 

KOppeJI.II~BOHHbiX K034xi!B~BeHTOB p2 ,IJ;JI.II pa3JIB'IHbiX KOM

fiBHa~BB BTOpB'IHbiX \faCTB~, o6pa30BaHHbiX B rr-p-B3aBMo

,IJ;eBCTBB.IIX nps p =40 F3B/c. 3,IJ;ecL >Ke .D;JI.II cpaaaeHB.II nps

Be,IJ;eHbl aaanorB'IHble pe3yJILTaTbl, nonyqeaable no MO.D;ens, 

r,IJ;e nOJIHOe 'IBCJIO \faCTB~ OnBCbiBaeTC.II C nOMOI.QLIOI}JOpMyJibl 

qB>KeBCKOrO- Pb16B~KOrO, a COOTHOWeHB.II Me)I(,!J;y pa3JIB'IHLIMB 

KaHaJiaMB Bbi'IBCJI.IIIOTC.II no CTaTBCTB'IeCKOB B30CnBHOBOB 

MO,IJ;ens/ 9 1. KaK BB.D;HO B3 Ta6JIB~bl, Mo,IJ;eJIL Y.D;OBJieTaops

TeJILHO OnBCbiBaeT 3KCnepBMeHTaJILHble ,IJ;aHHble. 

§ 2. Pacnpei'>eAeHUJI no MHoxecmaeHHocmu 
6110pU'IHbiX 'IQCIIIUf.l 

llony'leHHbiB cneKTp no MHO>KeCTBeHHOCTB rr
0 

-Me3oaoa, 

o6pa30BaHHbiX B TT- p -B3aBMO,IJ;eBCTBB.IIX, ,IJ;aeT B03MO>KHOCTL 

nOJIY'IBTL pacnpe,IJ;eJieHB.II no MHO>KeCTBeHHOCTB ,!J;JI.II BCeX 

BTOpB'IHbiX 'laC Til~ P ( n tot ) , r,IJ;e n 101 = n± +no + n 0 + n Ao(kot. 
.lie 3 ,IJ;OnOJIHBTeJILHbiX npe,D;nOJIO>KeHBB MO>KHO BOCCTaHOBBTL 

cneKTP P ( n ~ot =n+ + n 0 ) • )J;eii:CTBBTeJILHO, nycTL n ~ot = 

= n+ +no B a n' -:::._ n - ,!J;OJI.II C06b1TBB C n+- 3ap.II>KeHHbiMB 
- tot 0 / 2 / -

\faCTB~aMB, B3BeCTHa.ll B3 onbiTa • 0TCIO,IJ;a nOJIY'IBM, 

'ITO 

P ( n ~0 1 
) = I a 

0
, _ 

0 
• P ( n ~0 1 

- n ± ) , I 41 
~'n± tot 0 

r,IJ;e CYMMBPOBaHBe npOBO,IJ;BTC.II ,IJ;JI.II I}JBKCBpOBaHHOrO 3Ha-

'leHB.II n;ot no BCeM B03MO>KBbiM 3Ha\feHB.IIM n 0 B n+ 

* n n - 'IBCJIO HeBTPOHOB B n AD( ko)- 'IBCJIO A 0
- ranepOHOB 

B k0 -Me3oHa. 
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P(n.) 

% 

20 

IJ 

0 0 1 .2 3 4 5 6 7 8 9 no 

6(nf.t) 
MfH. 

2 

.1 

8 

PRe. 1. 

< n"tot.>.IICC/0.= 8.1t5 ~ Q36 

D!a.. = fl.18 :±Qfo 

• 
~ n~ 
0 5 tO 15 20 

PRe. 2. 

• 

~llB BKnroqeHBB B 3TH pacDpe~eneHBB HeBTpOHOB Heo6-
XO~BMO c~enaTL ~oDonHBTenLHoe Dpe~Dono~eHBe. By~eM 

BCXO~BTb B3 cpe~Hero 3HaqeHBB K03ciMIJB~BeHTa Depe3apB~KB 
npoToHa f HeBTPOH DPB p = 40 F3B/c / ~P .... n = 0,36 ± 
±0,041 /S . llpe~Dono~M. qTo OTHomeHBe ceqeHBB KOHeqHwx 
COCTOBHBB C HeBTpOHOM K ceqeHBIO KOHeqHLJX COCTOBHBH 
C DPOTOHOM paBHO 0,3610,64 *. B 3TOM cnyqae DOnyqeHHOe 

pacDpe~eneHBe DO n;~t =n± + n 0 
~eiicTBBB npu p = 40 F3B/c 
I <n~:t > :3Ken. = 8,45±0,361. 

+ nn ~B 17-p-BlaBMO-
Dpe~CTaBneHO Ha puc. 2 

Cpe~liBB MHo~ecTBeHHOCTL HeiiTpanLHLIX cTpaHHLIX qac-
TB~, o6pa30BaHHLIX B 17-p -aJaBMO~eHCTBBBX npB p 
= 40 F3B/c, He JaBBCBT oT qucna BTopuqHwx JapB~eHuwx 
qacTB~ B paBH~ _5>,24±0,03 ~nB K0 -qacTB~ B 0,07±0,01 ~B 
A0 -runepoHOB 6 • llo3TOMY MO~Ho cquTaTL, qTopacDpe~e-

neHue no n tot BMeeT TOT ~e BB~, qTo B P ( n ~~t ) 
/puc. 2/ c JaMeHoii n" Ha n" + 0,24 **. llonuoe tot tot 
cpe~Hee JHaqeHue acex BTopuqHwx qacTB~, o6pa3oBaHHLIX 
B 17-p-alaBMo~eiicTBBBX npu p=40 F3B/c, oKaJanocL paa

HWM <ntot > 9Kerr. =8,77±0,07. 

B nocne~Hee apeMB ~nB ODBCaHBB pacnpe~eneHBB DO 
DOllHOMY qucny BTOpBqHLIX qacTB~ WBpOKO BCDOllblYIOTCB 
clleHoMeHonoruqecKue cllopMynw c ~BYMB DapaMeT~MB,,pe~
no~eHHWe qu~eBCKBM-Pw6u~KBM B BolOKHB~p. 7

-
9 *** . 

O~HaKo cnpaae~nBBOTL 3TBX Mo~enei ~nB ODBCaHBB pacDpe
~eneHBH DOllHbiX MHO~eCTBeHHOCTeii ~0 CBX DOp He 6wna 
npoaepeHa B3-3a OTCYTCTBHB 3KCDepBMeHTallbHLIX ~aHHLIX. 
B CBB3B c 3TBM Mbl aDDPOKCBMBpoaanu uaiUB pelynLTaTw 
C DOMOIULIO cllopMynw B030KH B ~p. /8/: 

* ~llB KOHeqHLIX COCTOBHBB C n ± = 0 DpBHBMallOCL, qTo 

/1. p -+n = l • 

** Cpe~uee qucno A0-qacT~ 10,011 Mbl BKnroqunu B De
pe3apB~KY DPOTOHa B HeBTpanLHble qacTu~w I~ =0,361. 

p-+n 

-***- HeiTpanLHble cTpaHHwe qacT~bl B 3TBX uo~enBx He 
paCCMaTpBBaiOTCJI. 
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P(, ) C-I ,{3-I ( ,n 12 2) 
ntot = ntot exp -ntot a ' /5/ 

-I 
r,D;e a H (3 ·napaMeTpLI H C ·HopMHpOBO'IHLIB MHO)KBTenb. 

Pe3ynLTaTLI cpaBHeHHJI noKa3aHLI Ha puc. 2 cnnowHoii na

HHeii:. 3Ha'leHHJI napaMeTpOB a H (3 OKa3anHCb paBHbiMH 

5,16±0,10 H 3,23±0,10 H <n;~t > Teop. = 8,54±0,34. 3TH 

3Ha'leHHJI napaMeTpos cornacyJOTCJI co 3Ha'leHHJIMH a H (3 , 
nony'leHHLIMH Ha OCHOBe pacnpe,D;eneHHB no ll+ B CTaTHC· 

TH'IeCKOB H30CnHHOBOB MO,D;ena/9 /. TaKHM o6pa30M MO)I(HO 

C'IHTaTb, 'ITO HCnOllb3yeMaJI MO,D;enb y,D;OBneTBOpHTenbHO 

ODHCbiBaeT 3KCDepHMeHTallbHble pe3yllbTaTLI no MHO

)I(eCTBeHHOCTH BTOpH'IHLIX 'laCTHI.(. 

HaM npHJITHo no6naro,D;apHTL JI.H.rep,D;JOKosa a 

E.H.Kna.D;HHUKYIO 3a none3HLie o6cy*,D;eHHJI. 
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