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I. O,nHoMeTpoaaH ao,nopo,nHaH ny3LIPLKoBaH KaMepa JIB3 

0HHH o6nyqanacL Heii:TpOHaMH c HMilYJILCOM Pn = /5,10± 
±0,17 / I':JB/c. YcnoBHH o6ny'ieHHH H BHA cneKTpa Heii:Tpo
Hoa, na,nawm;Hx Ha KaMepy, no,npo6uo H3JIO)KeHLI a/II. Ha 
OCHOBe pacnpe,neneHH.ff aepwHH 3BeJ,n no KOOPAHHaTaM X 
/BAOJIL nyqKa/, y ' z B KaMepe 3glgleKTHBHLIH o6'beM, H3 
K0TOporo o6pa6aTLIBaJIHCL co6LITHH, 6LIJI BLI6paH orpaHH· 
'ieHHLIM cne,nyIOm;HMB 3Ha'ieHH.ffMH K00PAHHaT 27 ,5 i X ~ 

S 88,5 CM, 17 ,2$. y S. 22,0 CM, 12,8 S Z ~ 17 ,4 CM. ll3 
xopowo H3MepeHHLIX 4877 3Be3,n BHe 3tP<PeKTHBHoro o6'beMa 
OKa3aJIOCL 188 /3,9"/o o6m;ero KOJIH'ieCTBa/. OuH B03HHKaIOT 
OT BTOpH'iHLIX ueii:TpOHOB /2/ . O,nHaKO 3Be3.a;LI OT BTOPH'iHLIX 
ueii:TpOHOB MOryT OKa3aTLCH H BHYTPH 3glgleKTHBHoro o6'beMa. 
B pafioTe/2/ 0l(eHeHO o6m;ee KOJIH'ieCTBO 5-Jiy'ieBLIX 3Be3,a; 
OT BT0pll'iHLIX HeiiTpOHOB, KOTopoe paBHO npH Pn =5,1 I':JB/c 
7"/o. Cne,noaaTeJILHO, B 3gi<iJeKTHBHOM 06'beMe MO)KeT OKaJaTL
CJI 3,1"/o /150/ 3Be3,n OT BTOpH'iHLIX ueii:TpOHOB. Cpe,nH.ff.ff 
T0'iHOCTL HJMepeHHH HMilYJILCOB IlOJIO)KHTeJILHLIX, OTpHua
TeJILHLIX cne,noa H CYMMapHoro HMilYJILCa B 3Be3,ne paBHa 
C0OTBeTCTBeHHO 3"/o, 3,2"/o H 1,6"/o. qHCJIO HeH.1MepHMLIX 
co6LITHH COCTaBJI.ffeT 8"/o. IlpHMeCL OT 3-nyqeBLIX 3Be3,n 
c napoii AanHTUa, KOTOpLie TononoruqecKH BLirJIHAHT KaK 
5-nyqeBLie co6LITHH, COCTaBJI.ffeT 4"/o. IloTepH OT ueperHCT
pal(HH npOTOHa c HMilYJILCOM, MeHLWHM 0,080 I':JB/c, 
cocTaBJIHIOT -1"/o /oueHeuo no 4-nyqeaLIM JBeJ,naM/. Ilo
Tepeii 5-nyqeaLIX 3Be3,n, KOTOpLie TOilOJIOrH'ieCKH BLirJl.ff.L{.ffT 
KaK 7-nyqeaLie HJ - Ja o6paJoaauHH napLI AanHTUa, MO)KHO 
npeue6pe'iL. 3gigieKTHBHOCTL npocMoTpa 5-nyqeeLIX JBeJ,a; 
-1OO"/o. llJMepeHHH npoao,nHJIHCL Ha HPo/5/ u IlYOCax 
JIBTA 0HHH. 
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II . C HcnoJih30BaHHeM x 2 1<pHTepm1 .D.JIH paJ.n.eneHHH 

KanaJI0B peaKUHH B 5•-Jiy1-IeBblX 3Be3.n.ax npH HeK0T0pbIX 

BhI6pannhIX rpaHH'-IHhlX 3Ha'-leHHHX X 2 0 co6hITHH M0>KeT 

6hITh .BhlCKaJano, B npHHUHne, 10 rHn!J>Te3. Co6bITHe M0>KeT 

6bJTh 0THeceno I< 0JJ.H0MY H3 CJieJJ.YIOIUHX KJiaccon: 

np ➔ pprr+17 -17 - ( 0 ) 

+ - - 170 ( TTO ) np ➔ pp17 17 17 

+ I 17-17-( np ➔ np17 17 n 

np ➔ + + + - - ( no fit ) . 

IlpH JT0M Ka>K.D.hlll I<Jiacc O ' 11° HJIH n M0>KeT co.n.ep:>Ka Th 

3 rHnoTe3hl B 3aBHCHM0CTH OT Toro, JIBJIJieTCH JIH .n.aHHhlll 

noJIO>KHTeJihHblll cne.n. npoT0H0M HJIH 11+-MeJOHOM /pom.n.e

HHeM CTpaHHhlX '-laCTHU Mhl npene6peraeM/. Ha30BeM TaKlfe 

rHn0Te3hl 0,D.H0P0JJ.HhlMH • 

IlepBhIM rnaroM npH paJ.11.eneirnH 1<a11anon 6hma copTH· 

p0BKa 3Be3,D. no KJiaccaM, y1<a3aHHhlM Bhlllle. Ilpoue.11.ypa 

3aKJIIO'-laeTCJI B CJie,D.yIOIUCM: eCJIH npH .11.aHHhlX X 2 .11.JIJI 
l'D 

JII06oro KJiacca co6hITHe )'.11.0BJICTB0PHCT HeCK0JlhKHM 0,D.110" 

P0JJ.HhlM rHn0TeJaM, TO cpe,D.H HHX 0CTaBJIHeTCJI Ta, K0TopaJI 

HMeeT HaHMCHhlllee 311aqe1rne X 2 
• HanpHMep, eCJIH co6bl -

THe co.11.ep>KHT 2 np0T0Ha, TO HCJlh3Jl yKa3aTb K0HKpeTH0, 

KaKHe 2 H3 3 noJI0>KHTeJihHblX '-laCTHU HMeHH0 np0T0Hbl H, 
? 2 

ecJIH npH .JT0M ace x~ MCHhllle Xrp .D.JIH KJiacca O H 0.11.110-

BpeMeHH0 .11.JIH KJiacca 17° ' TO H3 rHn0TC3 0 ' O' ' O"' 
17~ 77°', 11°" / cooTBeTCTBYIOIUHX nocne.n.ona TeJihHhIM npe.n.no

nomenHJIM, '-ITO npoToHaMH HBJIJIIOTCJI noJI0>KHTeJihHble qa

CTHUhl no.n. H0MepaMH 1,2; 1,3; 2,3/ 0CTaBJIJIIOTCJI ,D.Be, 

a. HMeHH0 BHYTPll KJiacca O Ta, y KOTOpOH X 2 HaHMeHblllHH 

cpe.n.H O , O' H 011 
H 0JJ.H0BpeMeHHo cpe.11.H KJiacca ,l' Ta, 

y KOTOpoii MHHHMaJibHblll X 2 .11.JIJI runoTe3 rr0 
' 11°'' 11°,,. 

B JT0M CJiy'-lae co6hITHe 0TH0CHTCJI 1< THny HepaJ.n.eneHH0ro 

·Orr0 
• Cpe,D.Hee 3Ha'-leHHe pa3H0CTH X 2 .11.m1 KJiacca O B 

0.11.H0P0.D.HhlX runoTe3aX paBH0 6,8, .11.JIJI KJiacca rr0 
- 4,3, 

.D.JIJI 1<nac ca n ,; 3, 7. 
B peJyJihTaTe JToii npoue.n.yphl nee co6blTHJI pa36una

·10TcH Ha THnhI: "'-IHCThle" 0 ' rr0 
' n ' r.n.e npoX0.11.HT 
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T0JihK0 0,D.Ha rHil0Te3a 0 co6blTHH, nepa3.11.enennhIC - Orr°' 
On, rr0

n, Dn-°n H THn no fit ·, co.n.epmaiuHii .nae neiiTpanh -

HbIX '-laCTHUhl. 

IlpH pa3.11.eJICHHH KananoB pea1<uuii HCn0Jih30BaJIHCh CBe • 

.n.enHH 06 H.D.eHTH~HKaUHH qacTHU no H0HH3aUHH, npo6ery, 

17 ➔ /l ➔ e pacna.11.y. )],onOJIHHTeJihHaH 11.11.eHTH~HKaUHH B03HH· 

KaeT H3 cpaBHeHHH HMilYJihCHhIX CilCKTp0B 0TPHUaTeJibHhIX 

11 noJI0iKHTeJibHhlX '-laCTHI.{ n Jia6opaTOPHOH CHCTeMe. _ 3TO 

cpaBHeHHe noKa3hIBaeT' '-ITO Bhlllle 2 I'3B/cnoJIO>KHTeJihHhie 

'-laCTHUhl M0>KH0 C'-IHTaTb npoT0HaMH. OrnH60'-IHaH 11.11.eHT1l~H-

1<au11H H3 • 3a JToro npneMa B03M0iKHa B So/o; HCKJIIO'-leHHC ee 

He MeHHCT pacnpe.n.eJICHHH qacTHU B C.1{.M.' HO CHJlhH0 

YMeHhlllaeT qncno nepaJ.n.eneHHhlX rnnoTeJ. 

Ha puc. 1 npe.n.cTaBJICHhl pacnpe.11.eJICHHH X 2 .11.JIH rHn0TC3 

0/'-leThipe ypaonemrn CBHJH/, 17° /nynKTHp/ H n /0.11.110 

ypaonenne CBH3H/. CTpCJIKaMH YKa3aHbl Bb16pannhie Xi ' 
paBHhlC 25 .11.JIH O H _12,5 .11.JIH 178 

H n • rpaHH'-IJhlC 
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Puc. 1. X !in 
np➔ pprr+rr-17-17° 

+ -- pacnpeoeAeHu.R OAR peaK1.1uii np➔pprr 17 rr 
/nyHKmup/ u np ➔ nprr+rr +rr- 17 -
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3HalJeHH.ff.. BLI6HpanHCh Ha OCHOBe BH,na pacnpe,neneirnii H HaH· 
ny'llllero y,nonneTBOpeHH.ff. KPHTepHBM npaBHilhHOCTH pa3,IJ.e· 
neHHB, 0 KOTOphIX 6y,neT CKa3aHO HH)Ke. 

IlpH ,nanLHeiillleM pa3,neJieHHH co6LITHH Ha KnaccLI B cny-
1.fa.ff.X TaK Ha3LIBaeMLIX Hepa3,neneHHhlX co6LITHH npHMeHBilC.ff. 
aHanH3 HX pacnpe,neneHHH no aCHMnTOTe I 41 B co6LITH.ff.X, 
r,ne Hepa3,neneuuwe co,nep*aT rnnoTe3y O • AcnMnToTa 
onpe,nen11eTc11 KaK: 

f"" = P2 cos02 - E 2 + mp /1/ 

3,nech cos02 - yron CYMMapuoro HMilYilLCa BH.IJ.HMLIX I.fa• 
CTHU c uanpanneuueM noneTa nepBHl.fHoro HeiiTpoHa. B cny-
1.fae KaHana O , r.ne nee po,nnnurnec11 qacTHULI 3aperncTpn-
p onau1,1 r~- cosO .... = p E. + ID = E .... H 

' .:.. k n• -11 p .:.. 

0 

f "" =- (E n - l\1 ) , /2/ 

T.e. npu MOHOXpOMaTHl.feCKOM ny'lKe neiiTpOHOB pacnpe,IJ.e· 
nenne co6LITHH Kanana O no f 

00 
° npenpamaeTC.ff. B nnnn10. 

Pa3MLITHe pacnpe,nene11u11 no f O , 06·113annoe neMonoxpo-
• 00 

MaTHl.fHOCTH nepBH'lHoro n)''lKa, panno y nae 

A f o 
11 00 

= 0,003 I':JB. 

TaK KaK aCHMilTOTa onpe,nenBeTC.ff. no 3KCnepHMenTanL· 
HO H3MepeHHLIM• 3Hal.feHll.ff.M HMnynLCOB H yrnoB TpeKOB 
/cM. I 1//' TO 3TO npHBO.IJ.HT K ,nonom.IHTeilhHOMY pa3MLITHIO 
pacnpe,neneHH.ff. no acnMnToTe A'.) f ,2 = 0,14 I':JB, 'ITO 
3HalJHTeilLHO 6onLille Heonpe,neneHHOCTH, CB.ff.3aHHOH C IIIH· 
pHHOH cneKTpa na,naIOIUHX HeiiTpOHOB. OTMeTHM, 'ITO o6e 
npH'lHHhl npHBO.IJ..ff.T K CHMMeTpH'IHOMY pacnpe,neneHHIO co -
6L1Tnii Kanana O aoKpyr ueHTpanLnoro 3Ha'leHHB, panttoro 
npn p n = 5,1 I':JB/c f 00° = -0,085 I'3B ,nnB HMeIOIUeHC.ff. 
TO'lHOCTH H3MepeHHH .n IIIHPHHLI ·CileKTpa na,naIOIUHX HeHTpo • 
HOB. 

r.u.e 

6 

,D;nB Kanana 17° aCHMnTOTY MO)KH~ 3anncaTL B BH,ne: 

770 

f 00 =-(E -P )+E O _pll 
n. n 77 77 '· /3_/. 

E 
77

0 -
· · II 

3Heprn.11 yneTeBII1ero 17° ·Me3oHa, a P 770 

l· 

.b 

r 

h 

~ 

' 

I 

napannen1,ua11 cocTann11101.Qa11. ero HMnynLca. lfa /3/ cne
~yeT, l.fTO pacnpe,neneune no acnMnToTe H3 Kauana rr0 3a
HHMaeT o6nacTL npanee 3Hal.feHH.ff. - <En-Pn),'cooTBeTCTBy10-
IUero f ,nn11 Kanana O • 

Ha puc. 2 npe,ncTanneuo pacnpe)l.eneune no acnMnToTe, 
CYMMHpOBaHHOe no BCeM KnaccaM "l.fHCTOro" ·o ' He -
pa3,neneHHLIX Orr0 

, On , Orr0 n • Bo ncex cnyl.fa11x acnMn· 
TOTa n co6LITHH Cl.fHTaeTC.ff. n npe,nnono)KeHHH, 'ITO OHO 
OTHOCHTC.ff. K Knaccy O /u,neHTHcpHKaUH.ff. qacTHU 3a,naua 
H3BHe ouenKaMH HOHH3aUHH H T .,n. HilH onpe,neneua X 2 

npoueJ1.ypoii/. Cp,IJ,uee 3Ha'lenne f o2 panuo -0,085, ,nuc
nepcn11 - 0,014 I':JB, KaK n O)KH,naeTCB, ecnu nee co6LITHB 

4oO 

d 
300 

3 
g 
.0 

tg 200 
u 
0 
~ 
U· 
~ 
~ !00 

I ' 

~0.014) r,~ 
rtp~pp1t-t!A.-11:.-

0 I ...L.-_r..l.r' I I ~ I 
-().174 -0.124 -0.074 -Q0.24 

f00 (fif>) 

Puc. 2. PacnpeoeAe1we no acuMnmome f"" U3 acex co6b1muu 
pea1<11uu np ➔ pp77+77 -77 - • 

OTHOCBTCB K Knaccy O • Cnpana n cnena OT uenTpanLHoro 
3HalJeHH.ff. HMeeTC.11 O.IJ.HHaKOBOe 'lHCilO co6LITHH, T.e. pac
npe,nenenne CHMMeTpH'lHO. OTCIO.IJ.a MLI 3aKn10qaeM, 'ITO 
npHMeCH ,npyrnx KaHanoB B KaHaJie O 8 npe,nene CTaTHCTHKH 
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HeT. OTMeTHM, 1fT0 pacnpe,!1,eJieHH.ff no f ! ' nocTpoeHHbie 

OT,!],CJibHO ,!],JI.ff ncex yKa3aHHhlX Bhlllle THnOB co6LITHU, co· 

,!],Cp)l(amnx rnnoTe3y O ' HMCIOT TOT )KC BH,!l,. 

Pa3,!1,eJieHne Hepa3,!l,eJieHHLIX co6LITHii Tnna rr0
n npou3• 

BO,!l,HTCH C HCnOJib30BaHHCM KJ>HTCpHH lie,!l,OCTaIOll.\eU MaCCbl. 

Ha puc. 3 npe,!],cTaBJieHo pacnpe,!1,eJieHne no He,I1,ocTa10meu 

Macce H3 3THX co6LITHU B npe,!1,nOJIO)l(eHHH, 'ITO Bee 0HH 

OTHOCHTC.ff K KanaJiy rr 0 
• MaKCHMYM pacnpe,!],eJieHHH npn· 

xo,!l,HTCH na Macey TT O ·MeJoHa n pacnpe,!1,eJieHne 6oJiee HJIH 

MCHee CHMMCTpH'-1110. Ha puc. 4 noKa:3aHO pacnpe,!],eJieHHC 

no HC,!l,OCTaiomeii Macce H3 TeX )KC co6hlTHH, noc'IHTaHHblX 

B npe,!],nOJIO)l(eHHH, 'ITO nee 0HH OTHOCHTC.ff K KanaJiy n • 

Ha puc. 5 npe,!1,cTaBJieno pacnpe,!],eJienne no 1ie,I1,ocTa10meii 

Macce H3 "'-IHCTOro" KanaJia n • 3,!1,CCb MaKCHMYM pacnpe:

,!1,CJICIIH.ff npHX0,!1,HTC.ff na 3Ha'-lenue Macchi neiiTpOHOB, H pac· 

npe,!1,enenne CHMMCTPH'-IH0. 

lb anaJiuJa puc. 3· 5 cJie,I1,yeT, '-IT0 nepa3,!],eJieHHLie 

co6LITHH 77°11 CKOpee ocero ,!l,OJI)l(Hbl 6LITh OTHCCCHbl K Ka· 

naJiy rr 0 
• O,!l,llaKO neK0Topy10 ,!l,OJIIO cJiyl.faen /3a111Tpnxonano 

Ha puc. 4/ MO)l(ll() 6LIJIO 6bI OTHCCTH K KJiaccy n. ,D,o6anJie• 

nne 3THX C06bITHH B "'-IHCTOM" KaHaJie 'n ne ncnopTHJI0 6bl 

CHMMeTpHH pacnpe,!1,eJieHHH no HC,!l,OCTaIOII.\CH Macce B ueJIOM 

KaHaJie n • TaKHX co6bITHH 150, no3TOMY Mbl ouenunaeM 

KOJIH'-leCTB0 peaKUHH KJiacca rf' KaK /N 770 ·75/±75, a 

'IHCJIO co6LITHH KJiacca n • KaK /N n +75/±75. B <lJn3uqe• 

CKHC )KC pacnpe,!1,eJieHH.ff C06b1THH Tuna rr 0 n BX0,!l,HT. KaK 

KJiacc 77° • 

III .. KpHTepHHMH npaBHJibHOCTH pa3,!],CJieHHH KaHaJIOB 

peaKUHH HBJIHIOTC.ff CJie,!1,YIOII.\He: 

1/ HMnyJibCHblC cneKTPhl na,!l,aIOII.\HX na KaMepy HeiiTpo· 

HOB, B0CCTaHOBJieHHbie H3 UeJibIX KJiaCCOB O ' TT
0 

' n ' 

,!l,OJI)l(Hbl 6bITh O,!l,HHaKOBhI; 

2/ pacnpe,!],eJieHHH no cosO* B c.u.M. n KaHaJie n ,!],JI.ff 

TT+. H TT- • Me30H0B, a TaK)Ke ,!],JI.ff npoTOHOB H HeiiTpOHOB 
' + 
,!1,0JI)l(Hbl COBna,!l,aTh, eCJIH TT paccMaTpHBaTb B CHCTeMe 

KO0p,!1,HHaT' nonepHyTOU Ha 180° 0TH0CHTeJibHO TOR, B KOT0· 

poii paccMaTpHBaIOTCH TT- ·Me30Hhl /To )Ke caMoe ,!],JI.ff 

np0TOH0B H HeiiTpOHOB/; 

3/ pacnpe,!],eJieHHe no neJIH'lHHea=<E*-E*)/(E*+E*) AOIDK· 

HO 6bITb CHMMeTpH'lHO OTHOCHTeJILH0 O I 31 B KamiJie n 
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~ 50 
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QW:, CW I...,........, 

-0.27 -o.i7 -0.01 o.o~ 0.13 o.23 o.3?> 

M M2 (fab/c2)
2 

Puc. 3. Keaopam HeOOCT!IU10Uleii MUCCbl U3 Hepa3<)e11eHHblX 
co6b1111uii 111una TT

0 n , 63JllllbIX KaK TT
O

• 

so # 

d 

i 20 

~-
0 
0 

~ iO 
=t 

0.25 0.50 0.75 

MM1 (r,P,tc.11 
i.00 t.50 

Puc 4. Keaopam 11eooc111a10U1eii Maccbt U3 11epa3oe11e1111bIx 
cc:i6bl1/IUU 111una rr0 n, 63Jllllb1X KUK n. . 
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Puc. 5. Keaopam 11eooc1,ia10111eii Maccb1 U3 pea1<11uii 
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300 

200 

100 
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Pn (lililc) 

Puc. 6. Cne1<r:zpbl naOQIOUJUX 11eii111po11oe, OOCCTIIQH06AeHHble 
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ecnn B 3TOM KaHane He po:»e.u.aeTCH .IJ.OilOJ1HHTCJ1bHblH rr" -

MeJoH. 3.u.ech E*, E* - cyMMhI 3HeprHii '-laCTHU a c.u.M., 
neTHI.QHX. B Ja.IJ.HIOIO H nepe.IJ.HIOIO nonycqiepbl COOTBCTCTBCHIIO; 

4/ '-IHCJ10 co6bITHH KaHana 11P ➔ llll77+77+77+1f-77 - B 5-ny
'-ICBblX 3BCJJ).ax .IJ.OJJ:>KHO 6hITb He 6onbllle '-ICM '-IHCJ10 CCMH
ny'-leBbIX JBCJ.IJ.; 

5/ '-IHcno co6bITHii KaHana np ➔ nn rr ➔11 ·' 11 - (m11") ,r.u.e m = 
= 0,1, •.. .IJ.OJJ:>KHO 6bITb paBHO '-IHCJJY co6bITHH KaHaJJ0B O nmoc 

tr0 B 5-ny11eBbIX JBeJ.u.ax. 
; KpHTCPHH 2/ 5/ BOJHHKaIOT HJ Tpe6oaa1rnii H30TOIIH'-IC

CKOH CHMMeTpHH np -BJaHMo.u.eiiCTBHii. 
Ha puc. 6 npe.u.cTaBJJCHbl CilCKTpbl. na.u.aIOl.l..!HX HCHTpo

HOB, BOCCTaHOBJJeHHblC HJ KaHaJJOB O ' 11° ' II . CpC.IJ.HHC 
JHa'-leHH.11 HMil)'JlbCOB na.u.aIOl.l..!HX neiiTpOHOB H .IJ.HCilC pCHH 
pacnpe.u.eneHHH paBHbl COOTBeTCTBCHHO 5, 13±0, l 7; 5, 15± 
±0,22 n 5,12±0,23 I':JB/c, T.e. HaXO.IJ..IITC.11 a xopolllCM 
cornacnn .u.pyr c .u.pyroM.· · 

Puc. 7 noKaJbrnaeT pacnpe.u.ene11mI no cm;O* c.u.M. 
77+_ H 77 - -MeJOHOB HJ KaHana n • OTIIOlllCIIHC ,,~(F-B)/(F+B), 

r.u.e .F - 11Hcno cnyqaea anepe.u. B c.u.M., B - '-lucno cny'-laea 

HaJa.IJ., paanoe p 
77

_= 0,11±0,03; p 
77 

1- = -0,06±0,03. EcnH 
:»ee 3TH OTHOUieHH.11 COC'IHTaTh, Bb16pocHB H3 o6oHx pacnpe
.u.e.rienuii KpaiiHHe HHTepaaJJbl no cos O '1 

' TO IlOJJY'-IHM ,, ...: =. 
• 1T 

= 0,07±0,0~ H~ ,, 77 -1., = -~,07±0,03, T.e. ropaJ.IJ.O ny'-IUIYIO 
CHMMeTpHIO pacnpe.u.eneHHH. 

Cpe.IJ.H HCHJMepHMblX co6bITHH eCTb HeK!)TOpoe KOJJH
'-leCTBO TaKHX, a KOTOpbIX HMeeTc.H OTPHUaTeJJbHblll /-·70 
co6wTHii/ HJJH nono:»eHTenhHWii /-20 co6WTHii/ KopoTKHii 
cne.u. oT 11 -MeJoHa, neT.HI.Qero no.u. 6onbUIHM /> 90 ° / yrnoM 
K nepBH'-IHOMY ny'-IKy. l1MnynhCbl 3THX Me JOHOB O'-leHb MaJJbI, 
BeJJHKH Ce'-leHH.H BJaHMOJ).eHCTBHH, H Il03TOMY cneJ).bl nona
.u.a10T B pa3p.H.IJ. HCHJMepHMbIX. B no.u.aBJJ.HIOl.l..!eM 'IHCJJe TaKHe 
MeJOHbl neTHT no.u. yrna.MH, 6nHJKHMH K 180° B C.l(.M. 
IlonpaBKH Ha IlOTepro TaKHX C06bITHH npHBO.IJ..HT K p 17- = 
= 0,08±0,03 H p 77 + = -0,07±0,03 B xopoUieM cornacnn 
C npe.u.cimJaHH.HMH HJOTOilH'-leCKOH HHBapHaHTHOCTH. 

Ha TOM :»ee puc. 7 noKaJaHbI yrnoabie pacnpe.u.eneHHH 
npOT0HOB H HeiiTpOHOB B KaHane n . Ko3qJqJHl(HeHThl aCHM -
MeTpHH paBHW Pp = -0,11±0,04 n p n = 0,09±0,04, 'ITO 
HaXO.IJ.HTC.11 B npe.u.enax OUIH60K B cornaCHH C npe.u.cKaJaHH.HMH 
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H30TOilliqecKOH HHBapHaHTHOCTH. TaKHM o6pa30M, KpHTepnii 
2/ Hennoxo YAOBneTBOPJleTCH B npe,nenax CTaTHCTHKH. 

l130TOilHqecKaH HHBapHaHTH0CTb, npHMeHeHHaH K KaHany 
n , Il03BOnHeT c,nenaTb 3aKmoqeHHe O B03MO:>KHOH npHMeCH 

B 3TOT KaHan co6bITHH THna np➔ np1T+11+1T-11-(m1T"),r,ne m~l,2 .•. 
IlpH BbIIlOnHeHHH H30TOilHqeCKOH HHBapHaHTHOCTH npH npa
BHilbHO onpe,neneHHOM HMnynhce na,na10mero HeiiTpoHa pac
npe,neneHHe no BennqnHe a==(E*-E*)/(E*+E*) B c.l.(.M. BJan
·Mo,neiicTBHH AOil:lKHO 6bITb CHMMeTpHqHbIM OTHOCHTeilbHO 
ace O . B cnyqae IlpHCYTCTBHH A0ilOilHHTeilbHOrO 1T0 -Me30Ha 
npH BblqHcneHHH xapaKTepHCTHK qacTHI.( B C.l.(.M. npH HM
n}'nbce na,na10mero neiiTpoHa, onpe,neneunoro H3 perneHHH 
ypam1eHHH 6anaHca B ornn6oqnoM npe,nnono:>Kennn, qTo yne
Ten neiiTpoH, a He 34>4>eKTHBHaH Macca (n1T0

), 3Ta CHMMeTpHH 
HapyrnaeTcH. 

Ha puc. 6 npe,ncTaBneHo pacnpe,nenenne no BennqHHe 
a B Bbl,nenennoM Kanane n ·. Cnpaea OT a~O naxo,nnTCH 629, 
cneBa 619 co6bITHii n pacnpe,neneHne CHMMeTpHqHo B npe
,nenax CTaTHCTHKH. OTCIO,na Mbl 3aKn10qaeM, qTo npnMecn 
Kanana c ,nononnnTenhHbIM 1T0 -Me3onoM B Kanane n neT. 

KpnTepHH 4/, 5/ TaK:>Ke y,noeneTBOPHIOTCH B npe,nenax 
narneii CTaTHCTHKH. 

Onnca1111b1e BbIIlle cnoco6hI pa3,neneHHH KaHanoB peaKl.(HH 
He npoTHBopeqa T 061.UHM BblBOAaM qacTH coaBTOP0B ,naHHOH 
pa60Tbl, H3IlO:>KeHHbfM B /ri/. . 

IV. Ceqe11tte - oro Ka11ana peaKl.(HH MO:>KHO onpe,nenHTb 
KaK 

a . = ·a O • N . / N t 
1 

, 
I .J I 0 

r.ne Ni - qncno co6hITHii 
qttcno 5- nyqeBbIX 3Be 3A, 
5-nyqeBblX 3Be3,n H3 /2/,' 

/6/ 

-oro Kanana, N tot - nonHoe 
a_ - TononornqecKoe ceqeHne 

:, 

YqnTbIBaH qncno HeH3MepHMbIX co6bITHH, 3Be3,nbl OT 
BTopnqnbIX HeiiTpOHOB H qncno co6bITHH OT 3-nyqeBbIX 
3Be3,n C napoii ,ll;anHTl.(a, KOTOpbie TononornqecKH BbirilHAHT 
KaK 5-nyqeBble 3Be3Abl, MO:>KHO onpe,nenHTb OKOHqarenhHbie 
3HaqennH ceqennii. 

Pe3yilbTaTbl npnee,neHbl B ma6.iz. 1. 
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Ta6AUlJa 1 

Peat?u,u.~ 4.U.CllO 5 {M.6H) coOblmuil . 
np➔ PP~~-~- i764 0.64±0.04 
np➔pp1e+x-~-.1t. 0 ii49 0.39 ±0.03 
np➔ n p1t+.1r.+,c-§C- 1249 0.49±0.04 

np➔ 2 Hei::lmpctllbH. 526 0.i9±0.0i 

np➔ !5 JLylle&ble 4688 i.70±0.08 

Ilpu Bbl'fHCJieHHH owu6oK yqTeHbl, HapHJJ.Y co CTaTnc
THqecKHMH, own6Ku B onpeJJ,eneuuu TononoruqecKoro ce
qeum1 S-nyqea1,1x 3Be3JJ, npu_ HMnyn1,ce 5,1I'3B/c _uowu6Kn, 
BO3HHKaIOJ.UHe HJ - 3a HeonpeJJ,eneHHOCTeii B paJJJ,eJieHHH Ka
Hanoa peaKl.(Htt. 

ABTOPbl Bblpa)KaJOT 6naroJJ,apHOCTb KOJIJieKTHBaM na6o
paHTOB ueihpouuoii rpynnhl H3KO 11B3 u OO<I>ll JIBT A Ja 
6on1,wy10 noMOI.Uh B o6pa6oTKe MaTepuana, a _TaK)Ke acmi
paHTY MrY M.C.JleBHl.(KOMY, npuuuMaaweMy yqacTne a 
nepaouaqan1>Hoii cTaJJ,uu o6pa6oTKH co6bITHH. 
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