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§ 1. B B e A e H H e 

B uacTOSIIIIee epeMII xopowo H3y'leHbl npoueccbl o6paaoeaHRII aapg)l(eHHbiX " -Meao­

HOB H pe30H4HCOB B ;r + -p -B38BMOlleACTBHSIX npH p C -4 rsa C ROMOIIl&IO BO.QOpO.QHOA Dy­

/1 2/ 
3btpbi<OeoA J<aMepbr ' • OpencTaBnlleTCII HHTepecHhtM npu &ToA JKe sueprHH nepBH'IHhlX 

fT -M930HOB BCCD9AOBBTb CBOACTB8 fT
0 

-M930HOB H pBAH8QHOHBbl9 p8CU8Qbl p930H8HCOB, 

KOTOpbte o6pa3yJOTCII B " p -B38HMOQeACTBRIIX, nnll 8TOA qena OObl'IHO BCDonb3YIOTCII 

/3-10/ 
DY3blpb1<0Bbl9 K8M9phl, B8DODB9HHbl9 lKHQKOCTbiO 6onee TlllK9DOA, '19M BOAOpOA • ny'I-

WHM UpH60pOM B aTOM CMblCD9 IIBD!19TCII 60DbW811 DpOU8HOB811 K8Mepa, KOTOp811 U03BODII9T 

acjlcj>eKTBBHO perHCTpHpOB8Tb y -KB8HTbl? C xopowel! TO'IHOCTbiO H3 M9p11Tb IIX yrnOBb19 

H 9 HepreTH'I9CKH9 XBp8KT9pHCTHKH. 

HaMH uay'lanucb peaxuuu 

(m - 1,2,3, ••• ),(1) 

T.e. T8K H83 b!B89Mbl9 Hyllb-ny'I9Bbl9 C06 btTHII. 

0THOCHT9DbHO 60DbW811 CTHTRCTRK8 CDY'IB9B, CODpOBOlKQ810WHXCR ABYMR H 60nhWHM 

'IHCDOM y -KBHHTOB, 38perHCTpHpOB8HHblX B KBMepe, D03BODHD8 XOpOWO BblQ9DHTb fT
0 

-Me-

30Rbl H nony"'HTb HX yrDOBbl9 R HMDynhCBbl9 X8p8KT9pHCTHKH. 6btn0 H3M9p9HO C9'19HR9 

nepeaapRQKH TT -M930HOB HB fT ~M930Hbl R OQ9H9HO C9'19HH9 o6p830 B8HBII 'f/ 0 
-M930HOB. 

§ 2. MeTOnll.:a a.:cnepRMeHTa 

nealKllbl npOCM8TpRB8DHCb CHRMKH, DODy"'9HHbl9 C DOMODlbiO 24-nHTpOB O!! UpOU8HOBOA 

/ 11/ 
I<HMe p b r nB3 OHHH, o6ny'leHHOA B ny'IKe TT -Me30HOB c BMDYDbCOM 3,97:t_0,06 rae/c • 

P e rac Tpapoeanacb Hy nh-ny'leBbre c o6btTHII, c o npoBOJKA8JOWRecll y -KB8HT8MB, J<OTOpbr e 

o6paaoeana anei<Tpou-n03RTpoHHhle napw ( e +e- ) B acjlcj>ei<THBHOM o!h.eMe xaMepw ( CM. Opw­

nolKeHBe 1 ). Bcero 6b!DO npOCMOTp9HO OKODO 126 Tb!CII'I KBApOBo 3<j>¢eKTHBHOCTb QBOAHoro 

npOCMOTpa oi<aaanacb paeuoA (88:t_2) % . Pacnpeneneuae uaAJieHHhtX c o6htTH A no 'IHC ny o6-

aapylKeH HblX B HHX y - .:eaBTOB npaeeneuo B Ta6 nuue 1. 
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' 

Ta6nBna 

PacnpeaeneKBe HYnb-nyqesYx co6YTBI no ~•cny o6Bapy•eBBYX B RBX 

2 3 
Dy 

Jl& (co6YTRA) ~ 1200 214 24 

4 5 

3 

napa 
llallHTnA 

+ y -I[B 

12 

KpoMe Toro anst onpeAeneKBB ce~eRJI!I pe4knHR 

" + p -+ seiTp&nbiiYe ~ACTBUY, 

y -kBaBTOB 

napa ll&llBTnA 
+ Jy -kB 

2 

(2) 

6b!IIO ABalK.[Ibl npOCMOTp9RO OKOIIO 9 TYC~ JC&ApOB, sa JCOTOp~X perHCTpHpOBAIIBCb BCe 

Dynb·n~es~e co6brTBsr. 31jlcpexTBBBocn. ABollaoro npocMOTpa passa ( 95 :!:.1 ,5) %. 

HaAaeaaMe cny~a• c D > 2 
y -

aaMepsumcb sa nonyaaTowaTax nB3 OH.HH • o6~-

TbiBanacb sa anekTpoaao-c~eTBOII Mawuae M-20. B nporpaNwy o6c~eTa 6YnB seeneBY 

nonpaBJCB sa pa.[1118UBORRY8 B BOBII3BBBOHB~e nOTepH 3/lekTpOROB B D03RTpOBOB B Dpouaae 
/12/ 

- /13/ 
npBM8Cb ll -M830SOB B 81l8ItTpOBOB B nepBB~SON Dy'IK8 6~na onpeaenesa B paiSOTe 

B COCTBBIIHeT (10!_2)%, feOM9Tpli~8CkBe xapakTepBCTBI[B OTOOpliSSYX C06~TBI Be UOU3Y­

BBIOT BaiiB~B!I JCakOI-IlHf50 Bbl60p1CB npH RpOCMOTpe (eM, npano•eaRe ll ). 

§ 3. Ce~eaue o6paaoBARBR aei!Tpallbs~x ~aCTBn B " - p -coyaapeRli!IX 

B peayllhTaTe nsollsoro npocMOTpa Okono 9 T~c~ cTepeocRBYkOB 6~no sallaeao 

488 cnyqaee lf11lb-IIYqes~x co6YTBII 6ea xakRX-nB6o BBABN~x cneAOB BAepsoro saaBwo-

neiCTBBB B TO~ke uc~eaaoseRBB nepss~soro "--Meaoaa. EcllR ece aTB cny~a• OTaecTB 

JC B3aHMOA8ACTBBHM THUa (2), TO Ce~eKBe 9TOI! peaJCUIIH 6yneT p&BSO (3,6 !_ 0,3) M6R, 

B Ta6nune II npRseaeaY aaaa~e o6 aTOM ce~eRRB npB paanwqa~x aaepragx nepBil'l-

S~X " -M830ROB, 

/9 10/ 
B pa6oTax ' ce~eRBe nponecca (2) onpeaenBIIOCb Tax lKe, xax 11 B aacToKmell 

pa6oTe, T.e. ece cny~aH OTBOCRIIRCb k co6~TRRM xa soaopoae. Cornacae aaBRYX, uony-
118/ 

~8RBbiX npB 61IB31tRX SBeprBBX Ba BOAOpOABOA nya~pbKOBOA KaMepe 0 C naBBYMJI pa6o-
/9/ 

T~ no Ce~eBBJO o6pa30BBSBSI CTpaSRYX ~aCTBB CBRA8T9nbCTByeT 0 TOM, ~TO npBN8Cb 

yrnepOAHYX C06b!TBI ReBeiiBk8, B CBH3H C STRM OTM8TBN 60/lbmoe ce~eRBe peakUBII (2) 

npB PC = 4 faB - <1 •3,6 !. 0,3 M6S UO Cp8BS8RBIO C <1 • 2,2!_0,3 Mf5R B <1•1,7Q±.0,17Y6B 

UpB pc =2,8 B 6,1 fae/c, noaTOMy npe.[ICT8BnR8T BRTepec UOApoiSRoe B3}"1811B8 9BepreTB­

~8CkOI 38BHCBMOCTB XOAa C8~9HIIH o6pa30BaRBH ~BCTBB DO paami~RYM It8118JIAN (B 'O&CT­

ROCTB nepeaapBAkH) B o6naCTB aaepraA 2-6 raa
1191

• 

4 

Ta6nxna II 

Ce~eRHH o6paaosaKRB sei!Tpallba~x ~aCTRn B peaknaa (2) 

HMnyllhC 
T7--Me30HOB 

(faa/c) 

1,6 

2,8 

3 ,0 

4, 0 

4.65 

6,1 

6,8 

16 

18,1 

Ce~eaHe 

peaknRB 
"-p-. seA­
Tpallba~e 

(MIS) 

4,88!_0,27/14 / 

2,2!_0,3/3/ 

3,6 !_0,3 
x) 

1,70 !_0,17
119 1 

1,6!_0,2
1101 

0 , 45!_0,2
1 151 

0,50!_0,07
19 1 

x) 
3TOT 9KCnepB MeHT, 

Ce~eaae o6paaosaRRst 
aeATpBIIbSYX CTpaSSYX 
~aCTsn B peaKnRR (2) 

(M6) 

0 ,56 !. 0,06
1171 

0 44+ 0 05
1181 . - . 

0,88!_0,06
191 

0,115!_0,040
19 

I 

MeTOAHKa 

Bonopoaaas 
MBW9Hb, C"li 

nyaYpbltOBI 
C TBlKenOA 
(BY qHTaT811 
M9TOAHKa) 

Boaopoaaa: 
KBMepa 

nponaaosa s 

Boaopoaaa: 

nya~pbKOE 

pa (86% n 
·+14% <jlpe< 

nponaaosa 

B oaopoaaa : 

nyabtpbKOE 
pa (86% -
14% <jlpeol 

§ 4. CsoAcTaa TT
0 

-Me30HOB H )' -KBaHTOB, o6pa30BBHHblX B p88KUHHX 
- 0 77+p-.n+mTT 

PacnpeaeneHRe aallaea&blX co6biTHll c D > 2 y- nO a<jxpeKTIIBHbiM MaCC8M 

y -J<BBHTOB (M yy ) npeaCTBBII8RO Ha pBC, 1 ( C y~eTOM aljlcpeKTRBHOCTH perRCTpa 

KBBHTOB). nnaBHBH KpHBaH - pacnpeneneHHe BeiiH~BR M yy , paCC~HTBHHblX All 

KBBHTOB, B3SITblX H3 pa3HblX C06biTHli ( <jJOHOBaR XpHBBR), fHCTOrpaMMB H <jJOHOBbiE 

HOpMHpOBBB~ 88 onHaaJ<oByiO nnomanb nnR qacTB pacnpeneneaaA, OTROCRWellc 

M ·yy :':. 285 Mae. Ha pxc. 2 aaao pacnpenenexue no M yy Tex lKe co6~THA, so 6e 
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Ta6n&na II 

Ceqe&HH o6paaoaaHHH s eATpanhBMX '<&CTBil a pe&KilRB (2) 

i1MnyllbC Ceqe&He Ceqesae o6paaoaaHBH 

"--Me30HOB pe&KilBR HeATpanbHMX CTp&BHMX 
(faa/c) ,-p-. aeA- 'f&CTBil B pe&BilHB (2) 

Tp8llbBbl8 (M6) 

M 

1,6 4 ,38;t_0,27
1 141 

2,8 2,2;t.0,3
131 

3,0 0,56 :t. 0,06
1111 

4,0 3,6 ;t.0,3 
x) 

4.65 0 44+ 0 05
1181 . - . 

6,1 1,70 ;t.0,17
1191 

0,38;t_0,06
191 

6,8 1,6;t_0,2
1 101 

16 0,45;t_0,2
11 51 

18,1 0,50;t.0,07
191 

0,115+0,040
191 

x) 
3TOT sxcnepaMeHT. 

MeTOilHKa 

BoaopoaHaH 
MBW8Hb, C'lleT'I!RXB 

nyaYpbBOBBH B&Mepa 

C THJKenoA lKHilKOCTb!O 
(BY 'fHT&Ten bH DB 

MeTOilHB&) 

BoaopoaaaH 
xaMepa 

nponaHOBBR K&Mepa 

Boaopoa&aR xaMepa 

nyawpbKOB&H K&Me­

pa (86% nponau 

·+ 14% ¢peoa) 

nponaHOBB!I KBMepa 

Boaopoaua!l xaMepa 

ny3b!pbKOBBII KBMB­
pa (86% - nponau, 

14% ¢peo&) 

§ 4. CaoAcTaa rr0 -Meaouoa a y -KBBHTOB, o6pa30B8HHbiX B pe&KilBSIX 

PacnpeaeneHHe uaAaeHH&tx co5htTall c n > 2 y- no a<i><i>eKTJIBHbiM MBCCBM llBYX 

y -KB&HTOB (Myy ) npellCTBBneHO HB pac. 1 (c y'feTOM a¢¢exTHBHOCTB perHCTpBUHH y 

KBBHTOB) • nnaBHBH KpHBBII - pacnpeaeneHHe aenH'fHH M yy , paCC'fHT&HHbiX lln!l •y -

KBBHTOB, B3!1Tb!X 83 pa3Hb!X C06blTHA (<!>OHOB8!1 KpHBBSI). fHCTOrpaMM& H <!>OHOBblB KpHBbiB 

HOpMHpOBBRM RB OllHHBKOBYIO nnom&llb lln!l 'fBCTH pacnpeaeneHHA, OTHOC!ImeAC!I K 

M ·yy ~ 285 Mas. Ha pRe. 2 aauo pacnpeaene&He no M yy Tex JKe co5MTHA, HO 6ea y'<eTa 
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I ' " "' •t< ,,. '"" I J.ll I I I ~ l. 
1 f1 1 1 " '" " ' 1M 1..---..rt l l,lJ, I ,,, ,{;) rr tf'13o) 

Pwc. 1. P acnpeneneHHe cny'laee c n Y > 2 n o M yy c Y'leTOM s $4>e1tTBBHOCTH perBcTpanaa 

·y -JtBSHTOB B JtaMepe. nnaeaaSI KpBB&H - ,PoHOBble COObiTBSI. 

N 

Mr 
I 

• 

- I o I ~ I - ...__, n CJ o C I Mrr /!136) 
:.~ (6i' ~ 7lS ~' ar "" l(lroS tbs rlos Ins 

Pac. 2. Pacnpeneneaae cnyqaee c n > 2 y- no Myy oea y'leTa a.P,PeKTHBROCTH perBcTpan HB 

y -KB8HTOB B K8Mepe. 

6 

s$4>eKTHBHOCTH perHCTpaUHH y - KB&HTOB. nuK B pacnpeneneHBH no M yy CBH38H c rr
0

-

- .'\M o 
3 0H8MH : M o= 135 + 1,7 Mse H _.JL = 12%. CpenHRR s<l><PeKTHBHOCTb peracTpaUHH 

TT - M iTO 

Me30H8 OK83an&Cb paBHOII c( rr0
) = ( 1,0 !._ 0 ,1)%, nonHoe 'iHCnO rr0 -Me30HOB nocne Bbl 

RHR <PoHOBbi X COObiTBII p&BHO 1Hl50 !._ 1000. 

Cpenaee 'lHCno TT0 -Me30HOB, 00p830B8HHbi X B peaKUBB (2), H8 O)IHO B38 HMO)leH 

CTBHe OKaaanocb paBHbtM ( 1,6 !.. 0,2). Ecna npBHRTh, 'ITO ceqeaae o6paaosaHHH cTpaHH 
/ 17,18 / 0 

'l8CTHU npH pc =4 faa p8BHO 0,5 MO , TO Cpenaee 'lHCllO 1T -Me30HOB H8 O)IHO B 

ae(tCTBHe THna ( 1) paBHO ( 1,9 !._ 0,2) , 

YrnOBble H HMnynbCBbte pacnpeneneHHR rr0 -Me30HOB B naoopaTOpHoli CHCTeMe > 

aRHaT H e CHCT eMe ue HTpa uaepuHH npaeeneHbt Ha puc. 3-6. Pac npeneneHHe rr
0 

- Me30H 

n o nonepe'lHbtM HMnynhCaM ( pl ) npaeeneao aa puc. 7 ( P L = 294 Mse/c). ltnH npa 

qecKHX ueneA RHorna ea mHo 3HBTb yrnosoe H HMny llbcaoe pacnpeneneHHR y -KBSHTOB 

n.c . K00p)IHH8T. 0HR npaeeneHbl H8 pHC. 8 H 9, 

IN 
I. 

lsal 

~ It· 

41 
~0 

tOOO , I 

II 
I 

I II II ' I ' ~ ~ "''"' 
,_, oAA A C A O " " 0 10 0 65~o-" 

500 

' ' 

Puc. 3, Yrnonoe pacnpenene aae TT0 - Me30HOB B n.C. K OOp.llHHB T . 
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a¢¢eKTHBHOCTH perHCTp8UHH Y 

30H8MH: M 0 • 135 + 1,7 Man H 
" -

M930H8 OK838118Cb p8BHOII <(rr
0

) 

-KB8HTOB. nHK B pacnpeneneHHH no M yy CB!I38H c 77° -Me­

_'\M o 
__...li... - 12%. CpeJlH!IR a<jxpeKTHBHOCTb p erHcTpaUHH rr

0
-

M o 
s ( 1,0 :t_ 0,1) %, nonHoe 'IHCIIO 77° - M930HOB nocne Bbl'IHT8-

IIH!I cj>ol!OBbl X C06biTHil p8BHO 11950 :t_ 1000, 

Cpenuee 'IMcno 77° -Me30HOB 0 06p8301'>8HHbiX B pe8KUBH (2) 0 H8 OJlHO B38H M 0Jl9H-

cTnue oKaaanocb p aBHbiM ( 1,6 :t. 0,2). Ecnu npHHSITb, 'ITO ce<J eHHe o6paaosaHH!I cTpaHHbiX 

'18CTHU npH pc ~4 faB p8B HO 0,5 M6/1
7 ' \S/ 0 TO Cp9JlH99 'IHCIIO 77° -M930HOB H8 OJlHO B38HMQ­

Ll911CTBH9 THll8 (I) p8BHO ( 1,9 :t. 0,2). 

YrnoBbie H HMnyiibCHbie pacnpeneneHH!I 11° -Me30IIOB n na6opa,· opnoli CHCTeMe Koop-

LIHH8T H B CHCT9M9 U9HTp8 HH9pUHH npHB9 JleHhl H8 pHC . 3-6, Pac np9Jl9119HH9 77° -M930HOB 

no nonepe'IHhiM HMnyllbc aM ( pl ) npHneneno Ha puc. 7 ( p L- 294 Man /c) . lln11 npaKTH­

l.JecKHX nen eH HHOr.a.a BB>KKO 3H8Tb yrlTOBOe H HMfl Y JlbCHOe pacnpelleneHHSI y -KBSHTOB B 

n.c. KOOpJlHH8T, 011H npHBeaeHbi na p Hc. 8 H 9. 

Pwc. 3. Yrnonoe pacnpeaen e nHe rr0 -Me 3 0 HOB B n.c. KOOp!.UU·fBT. 
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/\1 

N 

35, 

3000 

3000 

2000 

1500 

1000 too, 

500 

Pr (~} 

0.8 0.6 0.2 -0.2 -Q6 - ~0 
case· 

Pac. 4. 11Mnynbcaoe pacnpe)leneaae rr0 -Meaoaoa B n.c. KOOpilHHaT. Pac. 5. Y rnoaoe pacnpeAeneaae rr0 - Meaoaoa a c . u. aaepuaa. 
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Puc . 8 . Yrnosoe pac npe.neneuue Y - x sauTos s n.c. xoopllHHaT. 

N 

100 

600 

0. 

Pnc. 9 . 1-1 ~myllbcuoe pacnpeAeneHHe y -xsanTos s n.c. xoopllHHaT. 
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5. CeqeHHll peeJ<UHl! " + p -+ , o + n npa pc •4 rae 

1. nocne npOCMOTp8 H H3 MepeHBil f5 bJll0 OTOf5p8HO 21 4 COf5 bJTHli C n ·Y 2. '-i8CTb H3 

aux cel!aeae c nponeccoM 

TT+p .... TT
0 + 0 . 

( 3 ) 

Cpeeaeaue HMnyllbcoe a yrnoe e billeTe ebiuen eHHbi X 11° -Meaoaoe c KHHeMBTHJ<Oli 

peBXIlHH (3) (coOTHOWeHHe yron-HMDYllbC) n OK83 8110, 'ITO II c o6biTHll oTaocsrTcsr " npoaec-

cy nepeaepSJJlKH (3 ). A aanorH'IHbi !! peaynbTaT 6bill nony'leR llllSI c o6biTHl! c n y = 2 H 

> 3 r ae/c npH Bbi'IHCllBHHH OTHOWBHHSI ~ e CHCTBMe U9HTpa HHBpU BH. 3Jl9Cb 
0 min 

y -xeaHTHMH H 0 min-MHHHMHllbHbJli y r011 p aane·ra 

p 2y 

0 y ron MBlKilY 
·yy /5/ 

peaxauu ( 3) • 

·Y -KB8HTOB B 

nOllROB CB'IBHHB DBpB38pSI)lKH ,- -MB30HOe HB npOTOH8X C Y'I9TOM a~¢eKTHBHOCTH 

perHCTp8UHH 11° -MB30HOB pae HO 0,17:!_0,06 M6 . 3Ta eellH'IHHH COrnac yeTCSI C llHHHbiMH pa­

f50Tbi / 20 / , eblllOllHeHHOli C nOMOIUbiO 'IBpeHJ<OeCJ<OrO y - c neKTpOMeTpa ( U =0,12:!_0,02 Mf5). 

113 H8WHX llHHHbiX MOlKHO OilBHHTb CB'IeHHe peBKilHH 

(4) 

Bcero 6billO aalt)leHo 9 co6biTH ll c n y = 2 , HMeJOmux Myy = 500-600 Mae ( o6nacTb Mac e 

~ -Me30H8 C y'leTOM OWH60X H3Me peHHli). HH O)lHO H3 HHX HBllb3 ll OTHeCTH K pe8KUHB ( 4 ) 

(no COOTHOWBHHIO yroll-HMnyllbC H Qyy / 0 min ). 0TCJO)l8 MOlKHO OU9 HHTb, 'ITO C9'19HHe 

p eaKUHB (4) COCT8ell SI9T eellR'IHay 0,1:!_0,1 Mf5 (c Y'I9TOM a¢¢€KTHeHOCTH perHCTpaUBR 

y -KeaaToe) . TaKHM o6paaoM, Ce'IBHHB peaKUHH (4) paeao HllH MeHbme ceqeausr peaKilHH 

(3) npH pc = 4 rae. 3To Cpae He HHe npe)lCTHellli9T HHTepeC e CeR3H C pe3yDbT8T8MH paflo-
/ 21/ 

Thi , r)le nonyqeao: a 
1
( ·y ? -+ ~0n ) =80:!.. 10 M6 B u

2
(.y+p-+rr0 +n) g 2:!.. 1,5 M6 npu-

Mepao npu TOli JKe nonaoli aaeprau e CHCTeMe neaTpa uaepnau, 'ITO H JlllSI cnyqasr " p 

B38HMO)leliCTeHli npH pc • 4 rae. 

AeTOpbi npe)lnonaraJOT, 'ITO p eaoaaHCHbili XOil ceqeausr ~opOJKileHHSI '7 -M930HOe 

H 6onbwoe ceqeaae sTore npoaecca no c paeaeHHJO c ~OTOpOlKJleHHeM rr0 -Meaoaoe ceH)le-

TenbcTeyiOT o cymecTeoeaauu aoeoro peaoaaaca - 'lneaa 27 - MynbTHnneTa c T = ~ H 

aeACTeHT9llbHO, e Cny'l89 cymeCTeOeHHHSI THKOrO pe30HHHC8 OTHOW9HH9 C9 '19HHA 

U / U 
2 

6y)leT paeHO 27 , 'ITO COrnacyeTCSI C aJ<CnepHMBHTOM no ~OTOpOlK)lBHHJO '7 B rr 0 

Meaoaoe. Ecna aToT peaoaaac llOMHHBpyeT e 11 p -eaaHMO)leliCTeusrx, TO ceqeaae peaK-

UHH (4) llOlllKHO 6biTb MHoro 6ollbwe ce'leHHll peaJ<UHH (3). Hawu aKcnepHMeHTanbHbie 

)l8HHbiB npOTHeOpB'IHT aTHM npeJlnOllOlK9HHSIM. 

2. HaMH TaxJKe 6bina oaeHeHa eepxasrsr rpaHuna ce'IBHHll nepeaapMKH Ha yrnbi
1 

6onb-

mue 90° e ll.C. KOOpllHHHT, KOTOpOe npe)lCT8ellli9T HHTepeC C TeOpeTH'IBCKOA TO'IKH 3pBHH£IO/ • 
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3Ta onenKa 6brna CJlenaaa H3 yrnoaoro pacnpe.oeneHlHt rr0 -Meaonos: 

a ( 11 -p -. 17° n , 0 > 90° ) < 0,05 M6, 

HaM npH<JTHO no6naronapi!Tb A .A.Ky3He u osa, 8.6. /!Jo61!M OBB, B .I1.Mop03a, M.l1. nou-

ropeuxoro aa oeHHLie o6cy>K.OeHHH HaweH pa6oTbi 1 a T aK}f(e na6opanToa, yqacT BOBBBlllHX 

B rrpOCMOTp e , H3MepeHHSIX H 06pa60TKe H8if.Q eHHbl X C06hiTHii. 

nPI1flO:>KEHJ:!!L!.. 

·noTepl!' y -KBBHTOB llpll llpOCMOTpe KBMepHbiX <jlOT Orpaqll!H, 

B 3 TOM paa.oene Mbl paCCMOTpHM B03MO>KUbJe ' noT epu ' 
y -K BBHTOB np11 llpOCMOTpe 

CTepeOCHHMKOD , COSI38HHbl9 C D38HMO,Qet\CTOH9M y - KBBHTOD C B9LU9CTBOM K8Mepbl ( npo-

llllH) . 

06bi'IHbli! TlpOCMOTp K llMepHbiX 4IOTOrpa<jlHi!, IIM€101UII li CBOei! uen biO li0HCK C06bi TH H, 

COHpOOO>K!lBlOLUUXCSJ y - KBBHTBMII , KOTOpbie o6pa3osanl! ( e + e} napy, 3aKn iO'IaeT Cll s cne-

.OYIOLUeM . Ha Kaa.pax, :-a.e naiia.euo co6biTMe , paccMaTpHBaiOT Cst ace aneKTpou- noaH T POHHhie 

nap;,J , 06pa30BllHHbl€ y -K BBHTBMII B 3<jl<jle KTIIBHOM 06beMe KOM epbl , C liOMOlUb!O CTI€UIIBJ!b-

noH nHHenKH onpenenSJeTC51 nanpaanenJ.t:e n oneTa y -KBBHTB flO KB CB TenbHbf M K Tp9K8M 

aneKTpona n noaHTpoaa. 06LPtn:o LliiSJ E, > 20 Msa s KllMcpc c MaruuTHbiM non eM TpeKH 

ane KTpOHS H n03HTpOH8 BH8qane C R'H BBIOTCH, A 38T9M p8CXO/l.~TC51 1 T A K ltBK yron Me>Ka.y 

e + H e- Man. n oaTOMy HanpasneHIIe noneTa Y -K BBHTB , KOHB9pTHpOB8BW9f'O B napy, Ofl-

peuemteTCSJ DOCTaTO'!HO TO'IHO ( .; =:!_3 ° ). Ecnn nHHHll noneTa y -K naHTa npoxonHT 

'lepe3 HBii!l€HJWe C06bi Tlle ( C HBW€M cnyqae Hynb-IIY'I€Ban 31l€3/l8) , TO y -KBBHT OTHO-

CHTCR K .o.aHaon aoea.ne . B npoTH BHOM cny1-tae C'-IHTBeTCSI, l.fTO o6H apy>Ke HHbtA 
'Y - KBB HT 

He CB5138 H C C06btTH9M Ji B .nanbH9HllleM He paCCM8TpHB89TCR. 0JlU8KO .0.88 Q:iH 3 JPteCKHX 

npo u ecca : KOM!lTOH-3<jl<jleKT 11 rrep enaqa I!Mnynbca H.Upy npn o6pa30BBHIIH napbl MoryT 

npH oecTH K OTKnoHeHHJO cyMMapnoro HMrrynhca napbl OT nepBOHaqanbuoro HanpaaneHHst 

• • x) .O.BH>KeHHst y -K B8 HT8, T.~. K fiOTepe y -KB8HTOB npH npOCMOTpe 

x) 
<l>oT03¢<jleKT nnst Ey ::: 

y -KBBHTb.:_ c Ey<< I M3n, To, 

a Re ( e+e )-napbi, Jlonst T B K IIX 

HO MeHbllle } %. 

I M3B HecymecTneHeH . OaRa & o , ecn11 Ry>Kifo perHcTpllpoeaTb 

KOHel.fHO , Hy>KUO perHCTpUpOB8Tb cJ>oTo- H KOMflTOH-an eKTp0H b1
1 

y -KBBHTOB Tlpll IIMTiynbC e 7T - M€30HOB 4 r 3 n /c 3H8'111T€nb-

14 



I, KOMDTOH-9<!1'_?~ 

HaMH 6MnH 009B9BM BepOHTROCTH KOMDTOBOBCXOr O paCCeHHHR y -XB8HT8 .llO o6pe-

aosans e + e -napM. Pac'leTbt 6MnH npoaeneaM B npennonoJKeDH, 'ITO 

(eM, pac. 10). B Ta6nHne m nasM peayru.TaTbl &TBX Bbt'IBcneaaA, KaJt BB.IlBO aa Ta6-

nBilbl Ill , UOTepR y -KB8BTOB R3-38 KOMDTOB-91jlcjleKT8 Cylll9CTB9BR8 .llDH E-< 100 Mas ·r-

,, ,, 
\ \ 

0 \ \ 
t.. \ \ 

\ \ 
\ \ 
\ \ 

~9), \ 
t' ' \ \ ,(.,.. 
\ l1 '\ 
\ ''~ e• 

~"! 

Pac, 10D CxeMaTB'Iecxoe aao6paJKeRKe co6MTBH, Korna ·y -KBABT 
R3 3S93.1lbl BCDMT8D KOMilTOBOSCKOB p8CC9RRK9 88 
sneKTpose R nocne sToro o6paaosan (e+el -napy. 

~ 

B L = 2f a 240 - 100 CM, T.e. nna 6oru.mHX nponaROBLIX KaMep. B sameM cny'lae t -IOcM, 

n ons y -xaasTos c E < 50 Mas OT nons oro 'IRena y -Jt:saRTOB cocTasnaeT 1%, noaTOMY 
y 

noTepa se 6ynyT npeBblmaTh 0,04%, 'ITO aecymecTseaso. B TOM cny'lae, xorna KOMDToa-

s$clleKT cymeCTSeReR, cnenyeT perBCTpHpOS8Tb He TOnhKO ( e + e ) -napy, JIO R KOMDTOR-

9D91t:Tp0H, B 6on~>mHHCTse cny'laes xoMnToa-sneKTpoa 6yneT saneR s KaMepe (Te_;:: 2 Mas). 

,llanee C06btTH9 .llODli<RO o6pa68Tbll>8TbCR C Y'I9TOM KOMDTOH-S<jlqleKTA, 
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Tal5naua III 

Bepo!ITHOCTb ( B %) Toro, 'ITO cyMMap&hr lt HMUynbc 
+ - 0 

e e-naphl 6yaeT HMeTb ¢ ?. 3 

·y I<B. Be "CMOTpHT" B 3Be3Jly) 

----------------

5 

20 

40 

60 

80 

100 

5 

6,4 

2,3 

1,3 

0,9 

0,7 

0,5 

10 

12,4 

4,4 

2 ,4 

1,7 

1,3 

1,1 

15 

18 

6 ,5 

3,7 

2,6 

1,9 

1,6 

20 

23,2 

8,5 

4,8 

3,4 

2 ,5 

2 ,1 

50 

48,1 

20,0 

11,6 

8,3 

6,2 

5 , 1 

----- · --·~ ---·-- ·-----

2. 34x!>eJ<T OTJlB'lH ~ 

100 

72,6 

35,8 

21,7 

15,7 

12,0 

10 ,0 

3TOT s!lxl>ei<T cymeCTBeHeH npH npOCMOTp e Jlll!l Ey < 20 Mas. npoeeJleHHble paC'IeTbl 

noKaaana, 'ITO Jlll!l E y =5, 10, 15 H 25 Msa npoueaT cnyqaea, KOrJla yron OTKilOHeBHSI 

(e +e-) - napbl OT nepBOHB'IBnbHOrO noneTa y -KBBHTOB 6y)leT 60ilbWe 3° COOTBeTCTBeHHO 

MeHbwe 80,40,17 H 5%. B sa well pa6oTe JlOilSI y -J<BBHTOB c E y< 25 Mas MeHbwe 0,5%, 

n03TOMy 3TOT ~4xl>e1<T TBJ<~e HecyweCTBeHeB. 

nPI1fl0)f(EHI1E 2 

feoMeTpH'IeCKHe XBpBI<TepHCTHKII &ynb-ny'leBhiX C06biTHlt 

PacnpeJleneaaR aaltaeaahrx co6hiTHll c n > 2 y nO Hanp8BilSI~WHM KOCHHyCBM npHBe-

aeabi sa pac. 11. Ha pac. 12 npaaeaeabr pacnpeJlenearf!r &yllb -ny'leBblX aaea)l no X , y , 

Z -KoopllHHaTaM, caR3BHHb!M c KaMepolt. PacnpeJlenesae co6biTHll no Y (aaollb KBMephl) 

C y'leTOM a!lxl>eKTIIBHOCTII perHCTpBUIIII y -KBBHTOB llOil~HO 6b1Tb npB6nH3HTellbHO paBHQ­

MepHbiM. KaK BIIJlHO sa pacyaKa 126, aTo pacnpeJlenesae Mano OTilH'!aeTCSI OT paaaoMep-

soro. Ha pac. 13 npaae)leHo pacnpeaenesae y -KBBHTOB 83 &y/Do -ny'leBbiX C06biTHlt no 

aaaMyTanbHOMY yrny ¢ • Oso HMeeT aaOTponahrlt xapaKTep. TaKHM o6paaoM, 3TH pacnpeJle­

neHHR He nOKB3b!BBIOT HBilH'IHSI KBKOli-nH60 Bbi60pK11 npH npOCMOTpe. 
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