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Sm!NARY 

The reaction of the. inverse· pion electro production )i-p~ +e-n 

has been studied at the 276 ~eV pion kineiic eneriy~ ~lectrons and 

positr?ns w~re detected by two telescopes (Fig. 1) consisting of 
' .., ' X scintillation and Cerenkov counters, totcil absorption cerenko~ 

spectrometers and spark chambers having n char~e along the 

track. !loth the spectrometer~ lvere fixed at the angle of 90° lvi th 

respe.ct to the pion beam. The production of the effective solid 

angles Q~Q:t was 0.37 .sr
2

• There.was 1.56 g/cm2 of liquid 

hydrogen along the beam direction. 

The muster pulse was generated at. the coincidence of pulses 

from· all the detectors . provided the sum of·. energies released in 

both spectrometers exc~eded 170 MeV. Tracks in spark chambers were 

photographed~ To,obtain pulse_:height distributions in scintillation 

counters and Cerenkov spectrometers and time-of-flight distributions 

of puises from scintillation counters· the pulses from these counters 

were fed ·on-line to the computer. 

Data processing has yielded 226~31 events of the ~eaction under 

.investigation. The missing mass distribution 'of the events (Fig.2&) 

has a prominent peak in the region of neutron mass. The missing mass 

distributio'n of background events is shown in Fig. 2b. The procedure 

of subtracting background events was based on the fact that background 

events are characterized by greater ionization losses than events of 

the reaction under study. 

The differential cross section of tl1e reaction for the electrons 

with energies of E1 ·and E2 > 60 MeV e:itted at angles close to 90° 

with respect to the pion beam is; d~d~a· = (4.0~o.6').10-33cm2/3r2 • 
Fig. 4 shows event distributions versus four different kinematic 

variables. 
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1. BBeaeHIIe 

HccneaoBaHIIe peaKUIIII oopaTHOI'O sneKTpopO:>K.lleHIIH fiiiOIIOB ( 030) 

11-+ p ... e++ e -+n 

fi03BOnHeT nony'IIITh aaH!Ibie 00 sneKTpoMar!IIITI!Oit CTpyKType fiiiO!Ia II 

HyKnOHa BO BpeMeHIIfiO.llOOHOit oonaCTlf nepeaaBaeMbiX 4-nMnynhCOB • 

0 !laOniO.llei!IIlf 63 :!:_ 18 COObiTIIii peaKUIIII 030 II IIX TeopeTII'IeCKOM 
. /1 2/ 

a11ani13e cooomanoch B paooTax · - • Bbinii onpeaene!lhi BepXI!IIe. rpaHIIUhi 

anH ¢opM¢aKTopa niiona Fr. If lf30TOfiB,eKTOpiiOI'O .llllpaKOBCKOI;'O ¢opM<jlaKTO- , 
v 

pa HyKnoHa F1 • , a TaK:>Ke ohma nony'leHa ouei!Ka ami ~opM¢aKTopoB B 

npeanono:>KeHnn F = F v 
17 1 v . + 0,14 

F 11 = F1 = 1,07 _ O,l7 

npii i = 2 f - 2 
( k 

2 
-KBaapaT ~epeaaHHoro 4-nMnynhca). 

DnH yaenn'leHMH cTaTMCTM'IecKoro MaTepnana Ohina pa3pa6oTaHa HOBaH 

sKcnepn.MeHTanhHag ycTaHOBKa 13•41 • Bbmn lf3roToBneHhi aeTeKTOph;. c. 6onh-

meit anepTypoit n ny'IIIIlfMlf xapaKTepiicTnKaMn no cpaBHeHnro c onncaHHhiMlf 

a paooTe I 1/. CbeM aMnnnTy.llHO-BpeMeimoit nH¢op.Maunn ocymecTBnHncH. 

c noMoiiihiD cncTeMhi 6-MepHoro a11ann3a 151 , paooTaromeit coB!\{eCT!IO c 

3BM "MnHCK-22". 

B HacTOHIIIeii paooTe npnBO.llHTCSI ocHOBHbie xapaKTepncTnKn 8TOi1: 

annapaTyphi, a TaK:>Ke omicaHne oopaooTKlf cTaTncTn'lecKoro MaTepnana, B 

3 
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pe3ynhTaTe KOTOpO~ 6binO nbiJlenea:o 226 :t,; 31 C06biTHe peaKUHH 08fl 

·H onpenenea:o ee ceqeaHe. 

2. 8KcnepHMeHTanhH8H ycTaa:onKa 

8KcnepHMeHT nhmona:ea: 118 Me30HHOM KaHane CHllXpOUHKnOTpOHa· 

fla6opaTopHII nnepa:biX npo6neM' OH.HH npH Kua:eTHtiecKoii aa:eprHn nHoa:on 

276 Man. Pa36poc no aaepr.HH nHonon c~c'iannnn ±. 18 Man, HHTeHcHn­

a:ocTb ny~Ka 6bma pana:a · ( 5 + 6) .: 106 ijacTifu.ceK-1, 

Pa.cnonollieRIIe neTeKTopon noKa3aa:o a:a pnc. · 1. Moa:HTopHbiM Tene-

CKOnoM ( C1 , C 2 1 C 3 C 4 ) . nhiJle.rinnHCb n3aHMOJleiicTnHH nnoa:oe c 

npOTOH8Mll nO)lOpOJlHOil: MHllleHH; )lna II)leHTH'IllbiX 6oKOBbiX TenecKona en';/-

lliHnH JlnH pei'HCTpaUHII aneKTpoa:on H H03HTpOHOB ··peaKUIIII· 08fl II onpenene­

HHH HX· .aa:eprHii: II yrnon nbineTa, KalliJlblH · 6o'Konoii: TenecKon COCTOHn ll 3 

cuH~Tn~nnuiioa:noro ctieTtinKa ( C5 ·II C6; 440 x 440 x 20 MM3 ), non~noro 

qepea:KoBCKoro cqeTtiiiKa ( c H c ; 440 x 44o x 44 MM3), qepeaKoncKo-
1 2 ., ., 

ro cnei<TpoMeTpa :nona:oro nornomenHn ( C3 .n c
4

; · cTeKno · Tc%>-1; 

500 x 500 x 242 MM3 ) H IICKponoii: KaMepbi (HK1 H. HK2)• B CUHHTnnnn-

UHOHHb!X II qepe!IKOBCKIIX CtieT'IHK8X Hcnonb30nanHCb ljloTOyMHO)KHTenH 

4>8Y-30, panHaTop Kallinoro cneKTpoMeT pa npocMaTpHnancn n_en~ThiO ¢oTo­

YMHOlliHTennMu 4>8Y -49. 

EoKOBbie cuna:Tnnnnunona:hm ctieTtiHKII c5 ·II c
6 

npHMea:smiich JJ.nn 

OT6opa KOppenHpOB8Hllb!X no BpeMeliH C06b!THH II ananH38 no HOHII38Uli0Hllb!M 

noTepnM. 

., " 
· BollHHbie qepenKoBcKue ctieTtiHKH C 1 II C 

2 
Hcnonh30BanHCh JJ.nn yMellb-

lllea:u:n a¢1jleKTIIBHOCTH perncTpaunn MeJJ.neRHhiX 'I8CTHU.. CneKTp qepea:H:oacrt-oro 

II3nytieHHH CMeiUanCH n o6naCTb qynCTBHTenbHOCTH ¢oTOK8TOJl8 8MIIHO-f-KHC-

. /6/ 
noToii, pacTnopenuoH: n BOJJ.e B Konuea:Tpauun 100 J\.tr I nnTp • 81jlljleKTHB-

HOCTb qepeHKOBCKHX C'leT'IHKOB K aneKTpOHaM COCTaBnnna f > 99,5%, 

4 

lJepeHKOBCKHe en 

nnn II3Mepea:Hn aaeprn: 

Ha.ny'IOK aneKTpOHOB I 

.38BHCHMOCTb pa3pellleH 

nacb ¢opMynoii: 

'L\ = 

rJJ.e E Bbipalliea:o B . · 

aneKTpoa:a aa aMnnHTYJ 

qecKoii: ljlopMynoii: A(¢. 

liOpManhHOM naJJ.eHHH.n 

HOI'O CHI'Hana cneKTpo~ 

.OTHOCHTenbHO uea:Tpa C 

HcKpOBbie .KaMe. 

coneplliamnx JJ.ne 3apn~ 

cTaa:oanea:nn npocTpaa:c 

IICKponan KaMepa liMen 

-'n3f'OTOBnellbl II3 aniOMH 

·2 
260 x 260 MM • KaMep 

)KHMe, fopH3oa:TanbHhie 

¢oTorpa¢npoaanHch oaa: 

)KHJJ.KOBOJJ.Op~~H8H 

nnna:y 221 MM. KonH'Ie< 

(0,942 • 1024) npoTOHOI 

x.; . ··. 
lJacTh II3MepeJ 

a:asr JJ.niia:a KOTopoti panJ 
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:e : cmrxpoum{noTpoaa 

!I'l:eCKOfr ·aaeprnn UHOHOB 

:!:. 18 Mae, HHTencne­

eK-1~ 

• I. MonnTopHbiM Tene­

anMon~·frcTBnsr ·. rmoJio:B c 

peaKUHH·. 03n ll onpenene- · 

. 3 ... 
140 X 20 ~M ) ~ eO]lSIHOI'O 

x 44 MM3), qepenKoecKo-

1; ;CTeKno 'T<I>-1; 

[ H HK2). B CUHHTHJIIISI­

ICb ~OTOyMHOmHTeiiH 

!8TpllB81ICSI JleBSITblO ~OTO-

C 6 UpMMElHSIIIHCb JliiSI 
.. . 

llH81IH38 no MOHM38UMOHHbiM 

IICUOIIb30BaiiHCb•JliiSI'yMeHb..:. 

:CTMU/ .CneKTp qepeali:oeCJt.oro 

II ~OTOK8T0Jl8 aMMHO-f.;.KHC:-

. 161 
Mf' I nnTp • 3~~eKTnB-

CT8BIISIII8 E > 99,5%, 

'. 

i 

I 
·.1 
•'' 

" " l.JepenKoecKne cne,KTpoMeTpbi nonaoro nornomeHnSI c
3 

n c
4 

cnymnnn 

anSI naMepennSI aaeprnn aneKTponoe n noanTpoHoe, Bo epeMSI Kann6poeoK 

Ha.ny'l:OK 91IeKTpOHOe ebiCT8BIISIIICH eecb 6oKoeofr TenecKori, ·npn 9TOM 

. aaeHCMMOCTb paapeiiieHHH cneKTpOMeTpa ( IIIHpHHa Ha nonyebiCOTe) OUHCbiea-· 

nacb ~opMynofr 

""'= 
.380 

y E- 32 

rne E ebrpameao e Mae, a .~ -e npoueHTax. Bnnmme yrna exona 

91IeKTpOH8 H8 aMniiHTY!lY MMnyllbC8 cneKTpOMeTpa OITHCbieaeTCH 9MUHpn-

qecKofr ~opMynofr A(.¢)= A 0 cos cp , rae A 0 -noKaaaane cn~KTpoMeTpa npn 

nopMallbHOM naneHnn .ny'l:Ka, MaKcnMallbHOe naMeaeHne aMnnnTy!lhi ebiXO!l; 

Horo cnraana cneKTpoMeTpa npn cMeiiieann uenTpa nyqKa aa 20 eM 

OTHOCHTellbHO UeHTpa CneKTpOMeTpa He npeehliii8110 10%. 

HcKpoebie KaMepbi ~7 I npnMeHHIIHCb JliiSI oT6opa eaanMonefrcTnm1, 

conepmamnx nee aapSimeHHbie 'l8CTHUbl e KOHe'l:HOM COCTOHHHH, H JliiSI eoc­

CT8.1IOBIIeHHSI npocTpaacTeeaaofr KapTHHhi perncTpnpyeMbiX co6biTnfr. Kamnan 

HCKpOB8H KaMepa HMena JlB8 3830pa no 22 MM. 3neKTpO!lbl TOIIIUHHOfr J MM 

.:H3f'OTOBIIe.IIbi H3 81IIOMHHHH 0 paaMep pa6oqeti o6naCTH KaMep paBeH 

2 
260 x 260 MM • KaMepbi Ham>nannncb neoaoM n pa6oTann B TpeKoeoM pe-

mnMe, fopH30.1IT81Ib.IIbie H eepTHK81Ib.IIbie npoeKUHJI o6enx JICKpOBb!X K8Mep 

~oTorpa~npoeanncb onnnM KnnoannapaToM. 

~HJlKOBO!lOponHaSI MHIIIe.IIb HMena JlHaMeTp 120 MM H 9~~eKTJieHylO 

nnnny 221 MM. KonnqecTeo nonopona no ny'l:Ky 6bmo ·paeno 1,56 rlcM 2 

(0,942 : 1Q24) np~TOHOe lcM2. xl, CyMM8pHaSI TOIIIIIH!Ia CTeHOK MHIIIeHH H 

xl .. 
'lfacTb. naMepeanfr (- 113) 6bma npoeeneaa c MHIIIeHhro, .. a~~eKTneo.. 

.II8H JlllliHa KOTOpoft p8BHHII8Cb 369 MM 0 

5 
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BaKyyMHOI"O KOX<yxa no nynr BTOpll":!HhiX "::aCTllU COCTaBnsma -0,6 r/c~-2 
. . . ~ : . .. ;. ' 

__ uepmaBerometl: cTann. Ycpealiennoe no Mnweun a¢¢eKTniitloe'. npon-3Beaenrte-

, T9ll9CHblX. YI"llOB ycTaHOBKII COCTaBnsmo ' -' {l · Q = 0 13 7 . . ' 1 2 
2 

CTep,o-·· 

KoppennpoBaHJjbie · Bo BpeMean co6bxTnsr BhiAensrmrcb. cxeMaMn cbBna­

Aeunn. Paapeirraiomee BpeMsr MoHnTopuoli _cxeMbi paBuo. 2 r - = :8 nceK, cxeM · < ~ . . . • .. . . ' . . ' 

COBnaaemrn 6oKOBblX TenecKonoB- 60 HCeK. HMnynbCbl OT C":19T"::llKOB Cs' 

II C 
6

' nocTynann ua cxeMbr_ coBnaaeunn "::epea ancKpnMnHaTopbt Bepxnero ypoB-
. ·. ~ -~ ,. .. ~ v· . , "' tl 

HSI 1 JIMnynbCbl OT "::epeHKOBCKllX C"::t\T"::IIKO~ C J ll C 
2 

ll cneKTJ:lOM9TpOB C
3 

ll C 
4 

-

"::epea nuTerpanbHhre ancKpllMIUiaTophr. · YnpaBnsrromne nMnynbChi Bbtpa6aTbiBa­

nncb·B TOM cny"::ae, Koraa nMemicb coBnaaennsr Me1!my Tp.eMsr TemecKonaMn. 

. ·_n C:YMM~pnoe aneproBhiAeneHHhte e cneKTpoMeTpax npeBbtma.rio· 170 · M aB • 

flpOC":19Tbl 9lleK:pOHIIKll. onpeaemiJlllCb C nOMOlllbiO CB9TOBblX AaT"::llKOB ./8 /, 

Hn¢opMaunsr o co6btTnsrx perncTp.il:poBanacb no TpeM KaJianaM:· 

a) TpeKJI_ B ncKpOBhiX KaMepax ¢oTorpa¢npoBanncb -Ha KnuonneHKy; 

6) nMnynbChi _co Bcex c"::eT"::HKOB noaaBanncb na nsrTnny"::eBofi ocunn­

norpa¢; 

B) OCHOBHan aMITlliiTYJlHO-,BpeMeHHasr llllcPOpMaUHH .. nocTynam:i Ha 

cncTeMy MHoroMepnoro anannaa. B aTotl: cncTe.Me naMepsrnncb aMnnnTyA~I . .. . ~ ~ . 
IIMITYllbCOB cneK:poMeTpOB ( c3 H C4) II 6oKOBbiX CUllHTlll'JllSIUHOHIIblX C":!eT-

"::HKoB ( Cs n C6), a TaKx<e epeMeHHhie naTepBanhr ¥9*JlY cnruanaMn Monn­

Topuoro C"::eT"::HKa ( C 2 ) II 60KOBblX CUliHTlil'JllSIUliOHIIbiX· C":19TtlliKOB, 

Hu¢opMauHsr o co6btTnsrx aaKannuBanacb .a naMSITII anannaaTopa AH-

4096, aaTeM nepeAaBanacb na 3BM , MnncK-22" I rae o6pa6aTbiBanacb no 

nporpaMMe KOHTpOllbHOfi o6pa6oTKli CT8TllCTliKII, PeayllbT8T8Mli o6pa60TKli 

no aTofi nporpaMMe 6hmn OAHOMepahre pac~peaeneausr perucTpnpyeMbiX 

napaMeTpoB, a TaKme cpeAHIIe 3Ha"::eunsr II AHcnepcnii 9TIIX pacnpeaenennli • 

. Dpeil:cJ) cpeannx · aua"::euntl: napaMeTpoB B Te"::eHIIe aKcnepiiMeHTa noaBonsrn 

cyAIITb o cTa6nnbHOCTn annapaTyphr. Ha ocunnnorpa¢e aiiannaaTopa Momno 

6 

6btn_o IIa6nroaaTb pacnpe; 

TaKHM o6pa30M KOHTpOl'Il 
. ' . 

3a BpeMSI OCHOBHhi: 

nponymeHo ( 2,00 :!:. 0,08 

TbiBalliiCb COCTaB ny":!Ka, 

W9Hb 1 K "::l!Cl'Iy•"::8CTHU 1 

annapaTypbt, CpeJlHHH "::l 

Jl9Hbl TaKme H3MepeHHSI 

HoB, nponymeiiHhiX "::epe:: 

Bo BpeMsr aKcnepn 

a a ynpyro paccesrHHhiX. r 

3BM n npnMeasrimcb an 

llSIUIIOHHbiX C"::9T"::IIKOB 01 

ponsr cTa6nnbHOCTH cuuH 

flo CHHMKaM 'c IICKpOBhU 

OTHOCl!T9llbii8SI alflcpeKTIIE 

aanomeansr TpeKoB; 

4. 

B peaynb:raTe naME 

c nonnon MHIIIeHbiO II 30 

)laTa C06biTHfi peaKUHII, ( 

1) B K8X<JlOfi HCI 

HOMY TpeKy (HCKpOBOit I 

Hann":!He AByx ~onn~rx T_ 



'cTaBimna ·0,6 r/cM2 

" !KTHBHOe'' niJoHSB~lleHHe · 
2 

) 137 CTep.' · 

l!Hl!MCb.CX9MaMM COBna-

mno.2r. =·8 ·nc;:eK, cxeM' 

bCbl oT c'l:eT'InKoB cs: 
IMMH8TOpbl BepXH91'0 ypoB-

. \ "' "" 
M cneKTpOMeTpO~ C

3 
M C 

4 
-

e MMnynbCbl Bbipa6aTb!B8-

TlY Tp.eMH TenecKonaMM 

npeBbiuia.rio · 170' M aB, · 

cBeTI?BhiX naT'IHKOB !8/. 

no TpeM K:aaa.riaM:· 

na ·nHTMnyqeBoil ocunn-

aunH·· nocTynana na 

M3M~pS1l!HCb. aM_nnMTYTlbi 

CUMHTMl!nHUMOllllhlX C'19T-

r:-mmny cnrnanaMn Monn-

lb!X C'I9T'IMKOB, 

Mf!Tll anannaaTopa AH­

rne o6pa6aTbiB8l!BCb no 

eaynbTaTaMM o6pa60TKM 

nun perncTpnpyeMbiX 

:n~ aTnx pacnpenene~nll:, 

[CnepUM9HTa n03BOl!S1l! 
.. 

>a$e anannaaTopa MO>KHO 

'j 
• 
1 

6bmo na6monaTb pacnpenenennH co6biTIIil: no BCeM IIJeCTII · tiapaMeTpaM n 

T8KIIM o6p830M KOHTpOl!IIpOB~Tb pa6oTy annapaTypbl no IIX Bil9Illll9~~ BMTJ.y, 

3, HaMepennH 

3a BpeMH OCHOBHbiX II3MepeUIIil: 'lepe3 BOTlOPOTlHYIO MII11Jellb 6hif!O 

nponyiiJe.no ( 2,00 :!:. 0,08) • 10 11_ .niiOHOB, Dpii Bbl'IMC{Iennii aroll: un<jlpbl yqn-

TbiBaniiCb COCTaB ny'IK81 OTHOIIJenne 'IIICl!8, '18CTIIU 1 f!pOIIle/liiJII~ qepe3 ·MM­

IIJeHb 1 K 'IIIClfy• '18CTIIU 1 COC'IIIT8HHbiX ,MOHIITOpHbiM Tene:KonoM 1• II npOC'IeTbl 

annapaTypbi, CpennH.H qacToTa aanycKoB 6bina paBna. 16 B MllnyTy, OpoBe-
• l ' • ' ·,'' 

JleHbl T8K>Ke II3MepeHIIH C nycToii MIIIIJeHbl01 38 BpeMH KOTOpb!X 'IIICl!O nno­

HOB, nponyiiJeliHblX qep~3 MHIIJeHb; ~~CT8BMnO 0 1 25 • i0 l j 'I~CTIIU, .. 

Bo.BpeMH aKcnepiiMeHTOB annapaTypa nepiiO/lii'IeCKII Kanii6poBanacb 
. . 

Ha ynpyro pacceHHHhiX rmonax. Kanii6poBKII npoBonnnncb c IIcnonhaoBaniieM 

38M ll np~MeHHl!IICb JlnH BpeMeliHOil: npl!BH3KH IIMnynb~OB 60KOBblX• CUIIHTIIlf-
.. .. 

nHUliOHHbiX C'leT'IIIKOB OTHOCJITenhHO .liMIIynbCOB C'leT'IIIKa C 
2 

II /ll!Sl ~OUT-
·. ·. .: •. ~ . . 

ponH cTa611nhnocTH cunnTnnnHUIIOHllhiX cqeT'IIIKOB no BpeMeHII II aMnnnTyne. 

Do CHIIMKaM 'c liCKpO.BbiX KaMep, nonyqe~H~IM 118 Kanii6pOBKaX 1 onpenenHl!8Cb 

OTHOCIITenbllaH a<jlcpeKTliBHOCTb IICKpOBbiX KaMep M BepOHTHOCTb Cl!y'lail:HOI'O 

nanomeHIIH TpeKoB; 

4, 06pa6oTKa peaynhTaToB 

B peaynbTaTe II3Mepeniill: na rry'l:Ke 6hmo nonyqeno 172000. $oTorpa$IIll: 

C nonnoll: MIIIIJeHb!O II 3000. - C nyCTOil:, Ha HIIX 6bll!O OT0,6paHO 443 K8HTlii-

naTa co6biTIIll: peaKUIIII. osn, YllOBl!eTBOpS110IIJIIX cnenyiOUIIIM Tpe6oBaHl!HM: 

1) 8 K.B>K/lOH IICKpOBOil: KaMepe 3apei'IICTpiipOB8liO no OllHOMY non-

noMy TpeKy (IIcKpoBoit paapH/l npocnemnBaeTCH B o6oiix ·aaaopax KaMep'i,I)', 

Hanii'IIIe /lBYX nonHhiX TpeKoB B KaMepe ne nonycKanocb, 
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2) npo.oon)KellHst TpeKOB nepeceK810T MHlli9Hb. 

3) · BepciHTHocTb Toro, 'ITo o6e tiacTHUhi nc.ico.oSIT 'n3 o.unof:i ·To'IKH, 

npn~a.une)Kamef:i ·MnllleHH, npeBhilllaeT senn'Iimy 1, 7%. ( CooTBeTCTByJOiiuiS! 

B9pOSITHOCTb onpe.oenHnacb nocne H3MepeHHH CHHMKOB C HCKpOBhiX K8Mep 
'. ' ' • . '.,.: . • ~ i 

Iia nonyaBTOMaTH'IeCKiiix., ycTpollCTBax. TH~a nY?C-50. Pe3ynbTaThi H3Mepe-

HHH o6pa6aTh!Blln~Cb ITO nporpaMMe reoMeTpH'IeCKDH peK~H. CTpyKUHH. /gf) o . . 

4) npo.oon)K9JIHSJ TpeKOB nepeceKaiOT cneKTpoMeTphi ~a· paCCTOSIHHSIX. 

.. DT KpaeB pa.onaTOpOB, ·6onblliHX '19M 50 MM1 H HM910T. AnHHY nyTH B pa.ona:-
• 

Tope 6onbii'Ie JQQ MMo 3TH Tpe6oBaHHSI BBD.UH~HCb ·anSI ;OI'~o ·~T06hi HC.Kn!O~ . 

'IHTb co6hiTHSI C HenpaBHnbHO H3M9p9HHhiMH ::mepi'HstMH · aneKTpOHOB H3-3a 

KpaeBhiX a¢<j:JeKTOBo 

5) Yron Me*.uy TpeKaMn @ < 170° o 3TOT KpHTepHf:i BBe.oeH . .UnSI 12 . 

• n~.oaBneHHSI ¢oHa 3apSI*9HHhiX tiaCTHU, IlpDXD.USIIIIHX '19p93 o6a. 60KOBhiX 

~enecKona H He CBst3aHHhiX C B3aHMO,[l9HCTBHeM tiaCTHU nytiKa C M Hlli9Hb!Oo 

6) · SneproBhi.Uenenne B Ka)K.UDM cneKTpoMeTpe E ,E 
.1 2 

> 60 Mas. 

. 7) BpeM9HHhi9 HHTepBanhi M9)K.UY HMilynb.COM OT penepHOI'D C'I9T'IHKa 

H CHI'HanaMH CUHHTIInnSIUHOHHhiX 60KDBhiX C'I9T'IHKDB ne)KaT · B Ilpe.oenax 

5 HCeK' < t" , t < 2 nceK. fpa1mua cnpaBa 6onee )K9CTKaSI H3-3a na-
. 5 6 

nli~HSI ¢oHa, 3all9p)KaHHOI'D no BpeM9HHo 3Ta I'p8HHUa COOTB9TCTByeT Ilpll-

~epHO 2 a ( a -cpe.uneKsa.upaTH'IHhif:i pa36poc speMeHHhiX pacnpe.uenenn.a). 

. ',.· B npouecce o6pa6oTKH ·.unsr noBhi~ennsr. TO'IIIDCTn n3Mepennf:i 6hma npo-

se.uena. KoppeKUHSI noKa3aHHf:i cneKTpoMeTpoB. ( E·1 , ·E·2 ) Ha yron sxo.ua 

tiaCTHU B pa.onaTop.B pe3ynbTaTe 8TOH nonpaBKH yMeHblllllnOCb p·acXO)K.UeHHe 

M9)K.0Y MaKCHMYMDM cneKTpa no KBa.opaTy H9.UDCTaiOIII9H MaCChi M 
2 

.UnSI 
X 

co6hiTHf:i peaKunn ( 1) H Ta6nH'IHhiM 3Ha'!eHneM :Ksa.upaTa MaCChi neti:Tpona, 
2 

a·TaK)Ke necKonbKO yny'llliHnocb pa3pelllenne no M 
, X 

8 

'· .. 

.,.'\' 

..... 

. 'l 
.1 

, .; 

B aMnnnTy.Uhi 6m 

npaBKH 1. y'IHThJBaiOIIIHe 

·. np0H3BO.UHnaCb T 

. pof:i y'IHThiBanacb HX .· :3 

nona.oaJIHSI '!aCTHU s· CJ 

nepHDI'D C'IST'IHKa .00 I 

. lllllpllHhi aMTrliHTY.UHb!X. 

UHDHllhiX 'cqeT'IHKOI3 yrv 
ll~SI Bhlll~neHHst C 

ncnonb3oBaHo panee 3 

.. tfi-o co6hiTHst .<P DHOBhiX 
. . . 
M.H HMnynbCOB 6oKOBhJ: 

pacnpe.ueneHHSI no K!3aJ 

.uaToB: a) co6hiTHSI;-·Jir. 

A cooTBeTCTByeT H 
sep 

6) OCTanbllhl9 C06hlTH5 

THSI peaKUim 03n,. KO' 

nenileM co cpe.onnM 3ll 

MaCChi neti:Tpona M 
2 

n 

pnc. 26, co.uep)KHT. nee 

OT nonnoro tincna) n 1 

BhiX co6hiTHH no 
2 

M 
? 
X 

no Mx , y.uosneTBo 

pacnpe.oeneHHJO <Ponosw . . . 

n onHpaSICb na rpynny 

MO)KJIO onpe.oem!Tb .uon 

TeM Bhi'IHCnHTb nonnoe 

TDB. K onH'IeCTBeJIHhif:i 

IlpHBO.UHT K.¢opMyne 



.. . . , '· .. ~ 

lb. 

onHT.'na onHoi!: T.OlJKH, 
. . 

1>. ( CooT.BeTCTByiOiitaH. · 

WB C HCKpO_BbiX KaMep 

50. PeaynbTaThi n3Mepe-

. .·. '191> . 
>i!: peKOHCTpyKUHH • 

OMeTphl H_a paCCTOS!HHSIX. 

·IOT nnnHy nyTn B panna:-

IS!MH · aneKTpOHOB H3-3a 

· 'lepea o6a · 6oKOBhiX 

iCTHU ny'IKB. C M HWeHb!O~ 

le E ~E > . 60 Man. 
1 2 

~ OT penepHOI'O C'leT'l!fKa 

1B ne)KaT B npenenax 

nee )KeCTKaSI H3-3a Ha-

~ua COOTBeTCTByeT npn­

eMeHHhiX pacnpeneiiemitt). 

:Tn.naMepenni!: 6hma npo-·· 

'E;2 ) Ha yron Bxona . 

!eH,bWHnOCb p·ac.XO)KnElHlle 

owei!: MaCChi M 
2 

nnH 
X 

3anpaTa MaCChi HetiTpOHa, 
' 2 
M 

X ;· •• 

... 
i 

. i 

I 
I . ··I 

l. 

· . 

B aMnnnTynhi 60KOBhiX CUHHTHnnHUHOHHhiX C'leT'lHKOB BBonliJJHCb no­

npaBKH, y'lHTh!Ba!OUIHe KoopniiHaThl H yi'nhi BXOna 'laCTHU B CUliHTHnn.IITOphi. 

flpOH3BOnnnacb TaK)Ke KOppeKUHS! BpeMeH t 
6 

1 npn KOTO-

pofi y'lHThiBanaCb liX 3aBHCHMOCTb OT aMnnnTynhi HMnynbCOB 1 . OT TO'lKll 

nonanaHHSI 'laCTHU B CUHHTHnn.IITOp li BpeMeHH nponeTa 'laCTHUhi OT pe­

nepHOI'O c'leT'IHKa no 6oKonoro. B peaynhTaTe nponeneHuoi!: KoppeKunn 

Wllpl!Hhl aMnlinTynHhiX li BpeMeHHhiX pacnpeneneunfi HMnynbCOB CUliHTllnnH-

UliOHHhiX .C'lElT'lliKOB yMeHbWHnliCb npnMepHO Ha 35%. 
. . . . 

nnSI BhineneHHS! COOhiTHfi peaKUllll osn ll3 443 KaunnnaTOB 6hJno 

ncnon~:.aonano panee aaMe'leHuoe o6cTOHTenhCTBo I 11 , .. c:ocTo5rwee B TOM, 

tri-o co6htTII.II. <jJ ouoBhiX npoueccoB xapaKTepnayiOTCH 6on~:.wnMn aMnnnTyna­

Mn HMnynbCOB 6oKOBh!X CUHHTllnn.IIUHOHHhiX C'leTlJllKOB. Ha pnc. 2 noKa3aHhi 
- . 

. M2 pacnpeneneHnH no KBanpaTy HenocTaiOmefi MaCChi 
X 

naToB: a) co6htTHH~· linH KoTop'bix A 
5 

n A 
6
< A 

0 
( A 

0 

nnyx rpyrm Kannu­

= • 2 A nep , rne 

A COOTBeTCTByeT Han6onee BepO.IITHOMY 3Ha'lelllliO liOHH3aUHOHHblX noTe ph); nep · . 

6) ocTanbUhte co6hiTHH. Ha pnc. 2a BhinemreTc.ll nux, conep)Kamn:fi co6hi- . 

THSI peaKUJIII 03fl, .KOTOphlfi , XOpOWO onHCh!BaeTCSI UOpManbllhiM pacnpene-: 

neHiieM co cpen,HliM 3Ha'lenneM M 
2 

= ( 0,870 :!:. 0,007) ra~l c4. '( KnanpaT 
·X 

MaCChi Hei!:TpOHa M
2 

= 0,883 ran2 I c4 ). CneKTp, npnnenemiblfi ua 
n .. 

pnc. 26, conep)KliT He6onbWOe KOnll'leCTBO C06hiTIIfi peaKUllll 03fl ( 13,7% 

oT nonnoro qncna) n: noaToMynaeT npencTanneHne o pacnpeneneunn <jlouo-
2 

BhiX co6hrTnfi no 
2 

Mx • flonaraH, 'lTO pacnpeneneune <!JoHOBhlX C06hiTllfi. 

M 
X li A6 .< A O 1 COOTBCTCTByeT no , ynonneTBOpHIOlllliX ycnoBIIIO A 5 

pacnpenenenn10 <jlonoBhi.x co6hiT:'fl!:, He ynonneTBOpsiiO!llliX aToMy• ycnonmo, 
. . . 2 2 

li orrnpaHCb Ha I'pynny <!JoHOBhiX C06J?ITllfi B o6naCTll Mx > M 0 . = ~.05 ran2/c4. 

MO)KHO onpenenHTb non!O <!JoHOBhiX C06hiTiii!: B pafioHe OCHOBHOI'O nHKa II aa-

TeM Bh!'ll!CnllTb nonHOe KOnH'leqTBO C06b!Tlli!: peaKUllll 03fl cpen11 Kaminna-

TOB. Konn:'leCTBeHHhii!: aHanna pacnpeneneHllti: co6h!Tllil: peaKUllll osn ll ¢oHa 

npnnonnT K ¢opMyne 

9 
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f3 n · a n4 a · .... 4 .· 4 

rne· 
2 

n
1 

-qncno KaHn~naToB c. Mx 
2 

< .Mo H As A6 < Ao • n2 

2 . 
naToB c M. ·< 

X 
. 2 .· 2 

c Mx > M0 n 
2 

030 HMeTb Mx 

As n A 6 < A 0 

< 

Opn aHa'ieHHRX 
. j,. 

nonyqeHa aennqnHa 

MeHeHn~ napaMeTpoB 

. Ao/ A aep 

- _·,. 

M2 t.f2 
X > Q 

n As 

nnn A 6 2 . 

Mo 

H 

nnn 

> A o 

As·, A6 < Ao 

A6 > Ao 

n 3 -qncno xaHnn­

n 
4 

-qncno xaHnnnaTOB 

a :-aepost~HoCTb nnsr co6hiTHii 

f3 -BepostTHOCTb nnsr co6bJTHfi 030 nMeTb 

2 . . 
M 0 = 1,05 raa2Jc4 H A 0 = - 2 A aep 6bma 

no 
•M2 

0 

= 266 :!:_ 25. Y CTOtiqHBOCTb :3TOti BennqHHbl K H3-

H A BllllHa H3 Ta6nHUbJ: 
0. 

1,8 2,0 2,2 2,4 

.1,00. 

.1,05. 

. 1,10 

268:!;.28 

269:!;.26 

266:!;.25 

253:!;.27 

278:!;.26 273:!;.26 

BennqnHa n, 
0 coaepmnT,· xpoMe co6bJTHfi peaxunn 030, Taxme npn-

· .. 

Mecb C06bJTHH THna peaKUliH 030, reHepnpoBaHHbiX Ha Rllpax CTeHOK MHIIIe"':' 

o'HH~ H cnyqafiHbJe COBllalleHHR •. lJncno C06bJTHH C nyCTOH MHIIIeHbi01 ynoaneTBO­

:· PRIOUJHX TeM me KpHTepHRM 1 'iTO H C06bJTHR n' 1 H npnBeneHHOe K TaKO-
. . . .. . . . 0 . . 

My me .noToxy · nnoHoB,' paaiw 33 :!:.. 17_. OueHKa qncna cnyqafiHbiX coanaaeHnfi. ·· 

Ha OCHOBe aHannaa BpeMeHHhlX pacnpeaene~HH KaHilllllaTOB aaeT BenHqHHY 

7 ;t 7. TaxnM o6paaoM, qncno co6biTHfi peaxunn 030 paBHo n .. = 226+31~ · 
0 -

·Jo 

.. 
'·.'!. 

_;,! 

: f 
·j ·i 
• . I 

. ~ 

t 

I 

j 

i\ 

J 

' .4, 
I 

.. t . 
~ 
l 

l 
l·. 

·'1' :. ~:~-
:"' ~~' 
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··.·~ .. ~.· ' . ) 

·.[. 
'h 
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' 
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. . ~~~: 

0CHOBHaR Macca • co_6bJTHH··peaKUHH 0~0 ( 83,69(,). COilepmHTCSl 

_rpynne K~ii~Ii:naToB n:· . , yaoaneTBopsrromnx"ycnoansr~ .'·M 2 '< · l,C 
. - ·~ ........ 1. . .. · .. :·.:· .x 

n ·, A 5 , . A~< 2. A: aep • PacnpeaeneHnst aToif rpynllhi KaHanaaT 

· t· • t ·•A •A , 9 n 11 r (_ 11 r. -MHHHManhHoe pace· : s 6 s. . ·6 12 . . 

Me)!(ny npoaonmeHHHMH TpeKoB B npeaenax MHJIIeHH) noKa3aHbl Ha 

.' 

: 5. OnpeneneHHe ceqemisr peaxunn 030 

llnst BbJqncneHHR CeqeHHR peaKUHH 030, . KpOMe UOTOKa UHOH 

III eaJIIHX qepe3 MHJIIeHh, H 'iHcna 3aperHCTpHpoBaHHbiX C06biTHH1 . HE 

MO 3HaTb :3rPrPeKTHBHOCTb lleTeKTOpOB .H UOTepH C06bt:rHH UpH' o6paf 

0CHOBHOH BKnan B HearPrPeKTHBHOCTb neTe~TOpOB BHOCRT•HCKp . . 

KaMe phi. 3!jlifleKTHBHOCTb HCKpOBbiX KaM ep onpeaensrnach .'Ha nyqKe 
' . ~ . 

BbinO Hafiae~o, qTo npn yr:-ne 'axoaa .. qacTnu B KaM!'!PY cp ·., 6nnaK 
. 0 ., 

arPrPeKTHBHOCTh COCTaBnsteT 97%; HaqHHBR C cp "' 30 a!fl¢eKTHBHOC1 

naaaeT n .aocTnraeT 84% npn ' cp .. 40°. YcpeaHeHH~e. aHaiieH~e ~q 

HOCTH no yrnoBoMy pacnpeneneHnro anexTpOHOB peaxunn 030 cocT 

95%. 

OoTepn co6bJTHif na-aa Hea¢¢exTHBHoc-rn·· qepe~;~·oacxnx cqeT 

.. " 
. C 1 H C 

2
), H3-3a HanH'iHR llHCl{pHMHHBTOpOB BepxHero. ypOBHH E 

. CUHHTHnnRUHOHHblX cqeT'iHKOB ( c5, C6). a Tax me H3~a. noaaaneHH 

THH npn .perHCTpaUHH HeifTpOHOB peaKUHH 030 CqeTqHKOM aHTHCOBI 

cocTaBnsrroT B coaoxynHocT:n 3, 7%. 

Han6onbJIIHe noTepn co6biTHif npn o6pa6oTxe o6ycnoaneHbi spc 

MH. xpnTep.nstMH (9%) :n Kp~TepneM ~a yro~ pa3n~Ta_( e + e ) •; 

S
12 

< .. 170°. (6;6%). KpoMe Toro, yqnTbiBB:ii~~b· noT~pn .npn oTI 

HHH C06bJTHH C llB·y~m TpeKaMH .B HCKpO~biX ~aM epa~ ( cnyqaifHbJe 

~- ·. " 

II 
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5 

·.· ... 

A <· A 
0 6 ' . n -

.2' 

n3 -~ncno xaann­

n 
4 
-~ncno xaannnaToB 

ITHOCTb nnst C06biTHiL 

~ co6biTHit 03IT nMeTb 

A 0 • 2 A aep 6bma 

rb STOlt BenH~HHbl K H3-

lbi: 

,2 214 

!6 ' 273;!:.26 

~aKUHH 03fl1 T8K)I{e· npH-

:x . Ha SI.Qpax CTeHOK MHUJe-

:Toll: MHUJeHbi01 ynoaneTBo-

H npHaeneaaoe K ~aKo-

na cny~ali:HbiX coananeHHit . · 

:H.Il8TOB naeT. BenH~HHY 

3fT paBHO . n .. = 226+31~. 
o. ' .· ":':' 

'.: 

,· ... _. 

• ~ 1 • 

' ' 

:..· 

-· '-.... . . ~. 

Ocaoaaast Macca · co6biTHH · peaxunn ·o~rr · ( 831 6%) conep)I{HTCH a . . • . 

,rp~~_ne xaannna;oB' n' I ynoBneTBOpSI!OIUHX"ycnoBHSIM ; M 
2 '<. 1105 rai32/c4'' 

.. , .. 1 . . . :· X 

. All< 2 A: Bep • PacnpeneneHHSI sToii rpynnbi KaHnnnaToB no 

t
5 

, t 
6 

. , A , A 1 0 H /). r ( . /). r -MHHHManbl!Oe paccTostl!He 
5 ·6' 12 ' 

Me)l{ny nponon)l{eHHSIMH TpeKoB B npenenax MHUJeHH) noKaaaHbi aa. puc. :'1. 

5. Onpeneneane ce~emist peaKuun 03IT 

nnst Bbl~HCneHHSI Ce~eHHSI peaKUHH 03fl 1 KpOMe noTOKa nHOHOB1 npo-· 

UJ enUJHX ~epea MHUJeHbl n ~ncna aaperncTpnpoBaHHbiX co6biTnll:, aeo6xonn­

Mo 3H8Tb. a!IJ!~JeKTHBHOCTb neTeKTOpOB H noTe pH ~06biTHli: npu- o6pa60TKe_. 

0CHOBHOit BKnan B Hea!IJ!IJeKTHBHOCTb neTe~TOpOB BHOCHT HCKpOBbJe 

KaMepbl, 3cjl<jleKTH~HOCTb HCKpOBbiX K8M ep onpenenstnacb .-Ha ny'!Ke nJf()IIOB, · 

Bbmo aailaeaol 'ITO npu yrne 'axoaa. 'laCTHU B KaMepy cp 1 GnuaKoM K 0 1 

s4J!IJeKTHBIIOCTb COCTaBnHeT 97%; H8'lllii8SI C cp "' 30° 9QJQJeKTHBHOCTb pe3KO 

· naaaeT n .aocTnraeT 84% npn ¢ "' 40°. Y cpeaaeaa~e a11aiieaHe s4JcjleKTH~­

·aocTH no yrnoBOMy pacnpeueneHHIO sneKTpOIIOB peaKUHH Q3fl COCTaBnsteT 

95%. 

fl OTepH C06biTHli: H3-3a .HeacjlcjleKTHBHOCTH.· ~epeliKOBCKHX C~eT'llfKOB 
" , 

. C J H C 2 ), H3-38 H8nH'lHSI llHC!{pHMHHaTOpOB BepxHero ypoBHH B u·enstx 

, ... cuuHTHnnstunoHHbiX cqeT'lHKOB ( C5, c6 ) 1 a TaK)I{e lia-aa noaaaneanst co6bi-. 

THli: npH _perncTpauHH aeli:TpOHOB peaKUHH 03fl C~eT'lHKOM 8HTHCOBna.Qelll!_H 

• .COCTaBnSIIOT B COBOKynHOCTH 3 1 7%, 

Han6onbUJHe noTepn co6b!THH npn o6pa6oTKe o6ycnoanel!bl apeMeHHbl-

MH KpHTep_HSIMH (9%) .H KpHTepneM H8 yro~ pa3neTa_ ( + ) :~ napbi e e 

0 12 < -170° (6,6%). KpoMe Toro1 y'lHTbiB~nncb·_noTepH npn oT6pacbiBa ·-
. · .. ' .. · 

HHH C06biTHli: C ·aByMst TpeKaMII .B HCKpOBbiX KaMepax ( cny~aitHbie Hano)l{e-

II 

.·. 

''· 

" •' ~ 



1.! ~-

ansr, 8 -aneKTpoHhi); noTepn na-aa:MHoroKpaTHoro paccesrHilSI n oum6oK 

naMepemm TpeiwB B ncKpOBhiX KaMepax,· a TaiOKe noTepn nprr npoc~oTpe 

CHHMKOB. (- - '2%), flepe'IHCJieHHbie noTeprr : BMeCTe COCT8BJISIIOT 5 ,8%, 

Hcno.'lhaysr aTn .rl.aHHhie; Mo:Hmo onpeaenrrTh ·ce'leHrre peaKurrrr 08IT: 

/). ~ = ( } 1 50 £ 01 24) • IQ-33 CM2, 8Ta BeJIH'IHHll coo:rBeTCTByeT TOfi 'lllCTll 

Ce'leHHSI peaKUHll 08fl, KOTOpasr 'onpeaensreTCSI reoM~Tprreft ~amefi yCTllHOBKH 

npn aononHHTenhHOM ycnoBHH E1 E > •• 2 60 MaB. 

0Tcrona 6bma onpeaeneHa Benn'lnna nnqxpepeaunanhHoro ce'leHnsr peaK­

unrr 03IT nnsr aneKTpoaoB c aaeprnefi E 1 , E 2 . •> 60 M aB, ncnycKaeMbiX 

non yrnaMn - 90° OTHOCHT9JlhHO HanpaBJI9HHSI nHOHOB: 

2 
d a D. a 

( 4,0 :!.:. 0, 6) • J0-33 CM2/ CTep,~2, 
dO dO o n 

3TOT peayJihTllT 

'leHHeM /2/ 

1 2 1 2 

B npenenax omn6oK coBnanaeT c pal!ee nony'leHHhiM aaa-

~ a 0 = (3,4 :!.:. 1,0). w-33 cM21 CTep.,2• CnenyeT 
1 2 

.OTMeTllTb1 0JlHllK0 1 'ITO TllKOe COnOCT8BJI9HHe He COBCeM KOppeKTH0 1 TaK KaK 

HOBbifi peaynhTaT nony'leH ycpenaeaneM· no·6onhmeMy naTepBany yrnoB 

n npn npyrnx aaa'leHnsrx noporoB B cneKTpoMeTpax. 

6. llrr¢s'JepeHIUranhHhJe pacnpenenearrsr 

llnsr nony'leansr ·naHHhiX o cpopMcpaKTopax· nnoHa n ayKnoaa MoryT '5hiTh 

ncnonh30BllHhi KaK ce'leane D. a , TaK n pacnpeneneansr co6hxTiifi 03IT no 

HeKOTOpb!M KHHeMllTH'IeCKHM neP.9M9.HHbiM. / 2/, llnsr noJiy'leHHSI JlHcpcpepeHUHaJib­

HblX pacnpellenennu peaKunrr 03IT ncnonhaoBannch 234 xaHJlliJlaTa, yrioBneTBo-
. 2 . 

psrroumx ycnoBnsrM Mx < 1,05 faii21c4 n A 5 , A 6 < 2 A Be, KOTOpbxe 
p 

COJlep:HmT OCHOBHYIO Macey C06biTHfi peaKUHH 03fl. Cpe}lll 8THX KllHJiHJlllTOB 

HllXOJlliTCSI TllK)!{9 .( 20:!:,7)% tPOHOBbiX C06biTHfi · ( C06biTHSI1 rea'epnpoBa~Hhie 

!Ill CTeHKllX Ml!llieHH ( 12:!:,6)%, C06b!TliSI tPOHOBbiX peaKUllfi Hll BO.IlOpOJle 

(5:!:,3)% II CJIY'IllllHbie COB~adeHHSI (3t_3)%), 
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C, uenbiO yTO'IHeJ 

.HhiX .co6biTHii ncnonbac 

JI9Jl.OCT8IOIII8SI MllCCa Ill 

HCXOJlHTb 'na .. O.llHOfi: TO' 

6opa ·napaMeTpoB.npon 

·rpaMMe ( 1 ~ 1 c ncriom 

Ha pnc •. 4 npnBeJ 

BHpTyanhaoro· cpoToHa 

9Y .B ('rr-p )-CH< 

HefiTpOHa.n anex~poaa 

~e*llY nJIOCKOCTbiO pel 

Jla cpoToaa · . ifJ ; 

llnsr onpe.lleneansr 
,• ", .. ·. 

nepeMeHHbiM co6biTHSI. 

no. flpn aToM y'IHThiBa 

Byromne xpnTepnn, npo 

,H .YTO'IHenne KHH9M8TH' 

PaapemeHnsr cna6o aaB 

l!H)!{9. npHBeJl9Hbi 3Ha'le 
2 -2 

. k = 2 f ; a (, 

0,11; a (cos¢)= 

·ABTOphi 6naroJlap 

HHTepec K Pll:6oTe, n.~ 

ay, B.E. illBeuoBy aa ( 

HOti: Y~T.llll,OBKH,. _H.A. E 

aa yqacTne B o6pa6o 

ocpopM:neann peaynh~aTc 

., ... , 



oro pacceSIHHH n ornn5oK 

noTepn npn npocMoTpe 

i COCTaBn9iOT 5 ,8%, 

ce'lenne peaKunn 03IT: 

l COO!B9TCTByeT TOR 'laCTil 

)MeTpnefi narnefi ycTanoBKn 

0 Maa. 

nunanhnoro ce'let!HH peaK­

•·>_ 60 M sa, ncnycKaeMbiX 

IOHOB: 

panee nony•IeHHhiM sna-
2 - 2 

eM l cTep., • CnenyeT , · 

COBCeM KOppeKTHo,-TaK· KaK 

ieMy nnTepaany yrnoa 

!lX, 

ma n nyKnona !\ioryT '5:biTb 

!Jlenenng co5biTlifi 03IT riO 

19 nony'leHHH nncpcpepeHUHanh­

b-234 KaHJlllJlaTa, y.doaneTB0-

6 -< 2 A a· 1 KOTOpbie 
- ep 

1~ Cpenn' aTnx KaannnaToa 

i5htTHH,- reir:epnpoaan.iihxe 
''-

··-

:. . ~ , .... ··, ':, -

,; 

C uenbiD yTo'lnennH KnneMaTnqecKnx napaMeTpoa saperncTpnpoaan­

HhiX C05biTilH ncnonhSOBaiiCH TOT cpaKT1 'ITO JlnH C05b!Tilfi peaKUHil 03rJ 

nenocTaromaH Macca nonmna paBHHTbCH Macce nefiTpona n TpeKn nomKHhi 

llCXOJlllTb ns OJlHOfi TO'IKH~ pacnonomennofi B MHlli~Hn •. ITOHCK TaKoro na-

5opa -napaMeTpOB npollSBOJlRnCH MeTOJlOM nanMeH?lliHX KBaJlp8TOB no npci- . 

·rpaMMe 1 l~l c ncrionhs~BanneM MeTona,' nsnomeniioro B 1 lll, 

Ha pnc. 4 npRB9Jl9Hbl pacnpenenennH- 234 co5biTHfi ~0 KBanpaTy __ MaCChi' 

anpTyanhnoro cpoTona k 2 
, no yrny Memny nMnynbcaMn c!>oi-ona n nno~-~ --. 

9 Y B ( ·'!-- p ) -cncTeMe uenTpa Mace, no yrny Memny nMnynhcaMn 

neii:Tpona n sneKTpona 9 B ( _ e + e - ) -cncTeMe uenTpa Ma~c n ri? yi:'ny 

!'ie)I(Jly nnocKOCTbiD peaKunn o5paTnoro c!>oTopo)I(JleHnH ~~- nnociCOCTbro. pacna-::­

na cpoTona - ¢ , 

nnH onpeneneHHH pasperneHHH 9KCnepHM9HTanbHOil: ycTaHOBKH no 9TilM 

nepeMeHnhiM co6hiTn5r. peaKunn barr· pasbii'phiBanncb no MeTony MonTe-Kap­

no. rJpn 9TOM y'IHTbiB8nOCb pasperneHHe Jl9T9KTOpOB 1 BBOJlllnHCb COOTB9TCT-

. ByiDIUH9 KpnTepnn, npoBOJlllnaCb· reoMeTpll'leCKaH peKOHCTpyKUilH C05bi~Hfi . -
. H _yTO'IH9Hil9 KllHeMaTH'l9CKIIX nepeMeHHhiX MeTOJlOM HaRM9HblliHX KBa)lpaTqB, . 

PaspernennH cna5o saBHCHT oT aenH'IHHhi nepenannoro nMnynhca k2 . ; · 

unme npnBeJleHhi sna'lennH pasperneunfi ( cpenneKBanpaTn'IHbie sna'leHHH.-) JlnH 
2 -2 

k = 2 f 
2 -2 y 

a (k )= 0,271 a (co~ 9 )= 0,06; a (cos@)_= 

. = q,.tt; a (cos¢)= 0,11 • 

ABTOphi 5naronapHhi E.M. ITonTeKopao sa noJlnepmKy n nocToHHHhifi 

. HHTepec K pa_5oTe, n.H. nannnycy sa BHHMau:ne K npo5neMe, B.A. CM_npno­

ay, B.E. lllaeuoay sa 5onbrnyro noMOIUh npn nsroToanennn aKcnepnMenTanb--
. -

H9fi YC?T_an_oBKn, __ H.A. BnaJlHMHpoBofi, c.r. ITnaCTilHilHOfi n 'B.<!>. YypKHHOit 

sa y'lacTne B o5pa5oTKe sKcnepnMeHTanhnoro MaTepnana n B 

ocpopMnennu pesynbTaToB. 
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flnTepaTypa 

I. )O.K. AKUMOB n llP• .H<t>, .ill, 748 ( I971), 

2. C.it>. Bepe>KHeB n llP• .H<t>, ~ I85 ( I972). 

3. C.it>. Bepe:>KneB n llP· Coo5menne OH.HH, I3-6I9~, lly5ua, I97I. 

4 • .'A.B. KynuoB ir llP· Coo5meune OH5m, I3-6275, lly5aa, I972. 
,_, ' t_l 

5. A.H. CimaeB, A.A. CTaxnu, H.A. '4ncToB. · Coo5memie OH9.H, I3-4835, 
lly5n~, I969. 

6; A.B. KynuoB, n.n. HeMe}IOB, IO.M. '4npKnH. OT8, 4, 77 ( I971). -

7 •• A.B. llE!MbHliOB,. r.r. MK'pT"'HH. Coo5menne-OH.HH, I3-620o,· lly5aa, 
I97I. 

8.· ·A.B. ~ynuoB, i:I.M. Xa3UHC. OpenpnHT OH51_H, PI3-60I8! lly5ua, 1971. 

9. A.B~ KymtKoa,'r.H. CMnpnoB. Coo5me~ne OH.HH, 10-5386, lly5na, 1970. 
<'\. •• 

to •. C.H. CoKonoB, H.H~ CnnHH. OpenpHHT OH.HH, n-810, lly5ua, 1961. 

I1. B.H. Mopo3. OpenpHHT OH.HH, P-1958, llY:5Ha, I965 •. 

PyKonncb nocTynnna B H3JlaTenbCKHH OTJlen 

· 25 HJOnH 1972 rolla. 
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Pnc. I. CxeMa aKcnepm 
CUHliTHnnHUHOHHhie C"'eT1 

c"'eTIJHKn; C3 n -J~4 - "~• 
HK lo HK2'- UCKpOBhie 



9~, lly6Ha, 1971. 

, lly6Ha, 1972. 

imeHne OHP.H, 13-4835, 

r3;4,·77 (1971). 

m, 13-62oo; lly6Ha, 

P13-6018, lly6Ha,, 1971. 
' : :~ 1 

J, lo-5386,1 lly6H~.' 1970. 

1~810, lly6Ha, 1961. 

1965 •. 

~aTenbCKllfi oTnen 
rona •. 

,, 

. . 

" 
'. 

~I 
' .. , 

.7£-

~ " ' c~, '•' 0 -/. 
.•' 

,'l'l '/j'J '; ,,, 
// Y- / 

/" '// 

Pnc. 1. CxeMa 9KCI19pliM9HTan,pHofi., ycTaHOBKll: c1, C2, c3' c4, 'c5, C6 -
CUliHTllnmiUJIDHHbl9 C'I9T'Il1Kll; C 1• C 2 - IIOpOI"'OBb!9 BDnflHbl9 '19p9HKDBC!{ll9_. 

·. c'leTifHKH; C3 n .C4 - 'lepeHKoacxne crrexTpoMeTphi rronHoro rrornomeH11u; 
HK 1• HK2 '- ucxpoBbie KaMe phi. · 
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1.0 (4 

f1: , ( r]o/c'/ 

0) 

Q6 (0 (t, 

1'1: , r r]o/r'l 

Pnc.2. Pacnpearnemm KananaaToB co5:&ITHfi peaKuHH 03Il no KBaapaTy ne.oocTa­
IOIUeii MaCChi Mx :a) 300 co5:&ITHfi c A5 n A 6 < A 0 = . 2 A Bep ; · 

·· 5) 143 co'6:&ITHH c A 
5 

unu A 6 > A 0 · 
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0.,. ·~fXJb. 

· • Piic. · 3. Pacnpeaenenn~;· 
M~ .< i,65 f'sa2/c4 n 

HMnynbCOB 50KOBbiX . CUlfl 
lfM nynbCOB C'l9T'llfKa C2 
MH KpHB:&IMH); no aM: 
C'l9T'IHKOB C5, C6 ((::rm() 
peaenenHHM,. nony'lenn:&If\< 

' Me)K)ly TpeKaMH : 0 ·· If 
. 12 

Tpexoa · .B npeaenax MHIIIE 
aaiiHH npouecca 03Il). 



a) 

_0) 

.(t, 

[ 08fl no KBanpaTy .nenocTa­
:· .• A o.·. . 2 A.nep ; , 

.l 
I 
1.. 

I 
i 
l' '· 
' i. 
I. , , 

' '. 

: ~r •. 

.. .• ~ . -... ... 
. ' 

... ·. 
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8. 

flO 

0 0 

•, 

· ·. Puc •. 3. Pacnpenenel!HH KaHnnnaToB, ynonneTBopmoumx ycnomuiM 

M; .< 1,05 ran2/c4 H A 5 n A 6 < 2 A Bep : no Bp9M9l!Hh1M C)lBHI"8M 
HMnynbCOB 60KOBhiX. CUHHTHnnHUHOlllihiX C'I9T'!HKOB C5 · 0 C6 OTHOCHT9llbll0 
HM nynhCOB C'IeT'IHKa C2 ( pacnp9Jl9119HIIH annpOKCHMllpOB8Ubl .,UOpM8llbllhl­
MH KpHBhiMH); . no .aMnnHTYJl8M HMnynbCOB 6oKODbiX CUHHTHnnHUHOUI!hiX . 
C'I9T'IH~OB c5. Ca CcnnO!IIHbl9 KpHBhl9. COOTB9TCTBy:ioT aMnriHTYJlHhiM pacn-
penenei!HHM,, nonyq9llllb!M npn Kann6poBK8X Ha aneKTpOHax); . no yr-ny 

. M9*AY TpeKaMH ; 8 : H MHUHM8llbi!OMY paCCTOSillliiO M9iKJlY nponomK9HHSIMH 
TpeKOB B npenenax 

1
Ktnruenn A r ( KpHBhie nonyqenoi n pe3ynhTaTe. Monennpo­

nalinn. npouecca osn). 
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~40 
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~ 
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~ 20 

60 

·~ 
~ 
E:40 
~ e 
C) 

~20 
~ 

0 

,.... 

J1- '-

r-

~ 
Qf QfS 

k2 2 
, (GeV/c) 

-f.O 0 

cosO 
(.0 

60 
·::, 

~ 
~ItO 
~ 

() 

~ 
~ 20 

·~ 
~ 
§ 

·~ a 
() 

~ 

-f,O 

60 

t,() 

~ 20 

-f,O 

0 

cos or 

0 

cos¢ 

f,O 

tO 

Pnc. 4. Pacnpe.ne~eHIISI co6bJTHii peaKUHH osn no KBa.npaTy MaCChi BHP.TY­
anbHOI'O $OTOHa k · t no yrny M9)1{.!ly MMnynbCaMH $OTOHa H nMOHa 8 y B 
( 17 - p ) - cncTeMe ueHTpa Mace, no yrny ~em.ny nMnynhcaMn aeiiTpoHa 
H aneKTpOHa 8 B ( e + e- ) -CHCT9M9 U9HTpa Mace H no yrny . Mem.ny 

.nnoCKOCTbiD pe8KUHII o6paTHOI'O $oTopom.neHMSI H nnOCKOCTbiD pacna.na $OTOH8 
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OTPAXAETCH 8 MATEP 
IIIKOJI. 

8bl ·MoJKere: no. 

a Bamelt 6M6JIHoreKe 

13-3700 

~-3893 

P1-3971 

MaTepHanLI cu 
3JieKTpOHBKe. j. 

Coooll{eHHJI y•u 
Ma no CTPYKTYJ 

HyKJIOHLI H nu 
COBell{aHHll no 
HLIM BJaHMO,!Ie~ 

10-4220 3BM B 3KCnep 
Ta, 1968. 
H.3BOJlloCKB, 10 
BBe 3BM B cneJ 

10-4226 

10-4229 

' 10-4231 

10-4244 

P10-4245 

10-4319 

4-4589 

2-4816 

. HOil cjlBJH~B; 

Jlei<UBH TOil )I 

H opraHHJaUHH 

Jlei<UHB TOil lK 

CI<Bil. MeTO.!IBI<~ 
B cjlHJHI<e .BLICOI< 

Jlei<UHH TOii lK• 

,!la'lax 3I<cnepu~ 

Jlei<UHH TOii lK~ 

'x3.n. OopaooTI< 
c JlOMOU{LIO HP) 

Jlei<UHH TOii ll< 

· aenna. Oopaoo1 
oeccjlHJILMOBLIX i 

Jlei<UHH TOil lK~ 
nei<uaii ,. - npaM~ 

TaJILHOii cjlHJHI<B 
Jlopjl, Uonj; 

Po)KJleuue Mapa' 

Bei<TOPHLie Me: 
)leiiCT.!JHll. ):lyOHI 


