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HE BOJIEE 30 MHKPOBAPH 

noKllaA ua -XV MeMAyHapOAHOll KOJI<j:JepeHUIU! no 

cpH3HKe BbiCOKHX sueprnii, KneB, aBrycr 1970 r, 

. ~ ' ' 



1. MeToa H3Mepemur 

IToToK qacTHU, ne HCIIhiTaBIIIHX B3aHMoaeiicTBHSI na pacceHBaTene (N), 

CBSI38ll C rraaaiOIIJHM IIOTOKOM ( M. ) COOTllOIIJeHHeM 

N = Me 
-ax 

. 2 
rae a - nonnoe nonepe<moe ceqen~~:e (eM ) , x - Tonmnna paccen-

. 2 
BaTemr ( Hapa/ eM ) • CneaoBaTenbHo, anSI nony"'eHHSI BenH"'HHhi · a neo6xo-

aHMo U3MepHTh rrpo3pa"'HOCTh rrornoTHTen.SI T = N I M • 
" B nacTonmeii pa6oTe BenH"'Ulla T onpeaen.Sinacb llOBhiM MeToaoM 

C HCIIOnh30BElHUeM qepeHKOBCKOI'O_roaOCKOIIa. 3TOT MeTOa II03BOnSieT CBec

TH rrpoueaypy H3Mepe!IH.SI nOnHhiX Ce"'eHHii C peanbHhiM IIpOT.SI/KeHHbiM pac

CeHB8TeneM K 3aaa"'e c To"'e"'!IhiM pacceHBaTeneM. Yron pacce.SIHH.SI "'aCTHU 

H3Mep.SinC.SI IIO CMeille!IHIO KOnbUeBOI'O H305pa1KeHU.SI H3ny"'eHH.SI BaBHnOBa-qe

p~HKOB8 B ~OK8nhHOii nnOCKOCTH1 KOTOpOe He 38BHCHT OT TO"'KH B38HMOAeii

CTBH.SI B paccenBaTene. 

2. 3KcnepnMeHTanhHoe o6opynoBaHne 

GxeMa ycTaHOBKH noKa3aHa na pnc. I. ITepBH"'Hhiii noToK nnonoB H3-

Ba oT nnoHoB ny"'Ka rronanano Ha ana~parMy-3epKano do, n co6npanocb 
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H8 TpH lPOTOYMHOlliHTemi, BKniO"!eHHbie Ha COBII8aeHHSio l13ny"leHHe OT rrep-

BHtlHhiX n pacrraanhiX MIOOHOB rrorr8.ciano na an8!flp8rMy d 1 , co6npanocb 

11a TpH !floToyMnomnTenSI, BKnro"leHHhie Ha aHTncoBrraaemm. H8 pnc.· 2 rrorcaaa

Ha 38Bl!CHMOCTb a!fl!fleKTHBHOCTH C"leTa "!8CTHU pa3Hb!X Mace C HMIIYJibCOM 

4,6 faBle oT H3MeneHHSI aaBnemiSI ra3a (a3oT) B c•reT"!aKe. TaKHM o6pa3oM, 

MOHIITopnpyromnfi c"!eT"'HK Mo perHCTpHpOBan TOJibKO IIHOHbl H !Ipll yrno-

BOM pa3pellleHHH t_ 0,6 MHJIJIHpaaHalla orrpeaemm OIITII"!eCKYIO OCb .CHCTeMblo 

C OTBepCTHeM anaMeTpOM 70 MM BKJIIO"l8JICSI H8 8liTHCOBIIa-

aenne n orrpeaemrn pa3Mepbr rry"!Ka. 

Ha OIITII"leCKOH OCH MOHHTOpllpyromero C"leT"'HKa 38 llillaKoBoaopoaJiofi_ 

MnllleHhiO ( 112 ) rroMemeH roaocKorrn"!ecKnfi "!epenKoBcKnfi C"leT"'HK ( H ) • 

B !floKanhnofi rrnocKocTn roaocKorra ycTaHoBneHhi ana!flparMhi-3epKana ( 6 30H). 

l13ny"lenne rrnoHoB, rrpolllealllnx paccenBaTenh 6e3 B3aHMoaeficTBHSI, !floKycu-· 

. poBanoch Ha aua!flp8rMy-3epK8no rroa HoMepoM "0" II 3aTeM lPOI~ycupoBanocb 

8TOH an8!flp8T'MOH Ha aBa lPOTOYMHOlliHTeng, BKJIIo"leHIIble II8 COBir8aeHHSI. 

CMemenne n3o6p8meHIISI B rrpeaen8X yrnoBofi liiHpHHhi aTofi 30Hhi !),. () 0 .. 
orrpeaenSIJIO MI!HHM8JlbHblll TeneCHblll yron anSI "l8CTHU, He HCIIbiT8BliiHX 

B38HMOaeil:CTBHSio .Benii"lllH8 /),. () 0 Bbr6npanach H3 ycnoBHSI perncTp8U~lf. 

IIHOHOB, HCIIb!T8BlllllX_ MIODHHblll pacrraa Ha 6a3e roaoCKOIIa, H COCT8BJISIJia 

10 MHnnnpaanan. B cny"l8e p8ccegnnsr "!aCTHU H8 yron, -6onhll1Hii !l 0 0 , 

n3o6pamenne H3ny"leHnsr rrorr8aano 118 ana!flparMy-3epKano rroa uoMepoM 

"-1" (pa3Memena BHYTPH 30Hhi "0") n na ana!flp8rMy-3epKano "1". <t>oTo

yMnomuTenn 30H rroa noMepaMn "--1" n "1" BKnro"lannch H8 coBrraaeune-. 

8Ta KoM6nnaunsr perucTpHpOB8na "l8CTHUhi, paccesrHHbie na yron oT !l Oo 

ao !l 00 + !l () 1 , rae !l () 1 - yrnoBa~ lllnpiill8 30Hhi "1 ". AH8norn"'HO 6brnn 

CKOHCTpyupoBaHbl eme aBe 30Hhl, "2" ll "3", KOTOpbie TaKme BKIIIO"l8JIHCb 

na coBrraaenne c 30Hoii "-1 ". 3a 30Hoii "3" pa3ME!lli8nacb IimpoKasr 30!18 

"4", BKJIIO"leHH8SI H8 aHTllCOBIIaaeHne C 30H8MH MeHbllleT'O HOMepa. <f>opMH

poBaHne 38BllCHMOCTH a!fl!fleKTl!BHOCTI! 30H OT yrna p8CC~SIHHSI "!8CTIIUbl ocy

IUeCTBJISIJIOCb MeTOaOM OT6opa IIO M8KCHM8JihliOMY liOMepy. 3oua "1" 
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BKniO'IanaCb lia 8liTHCOBfl81l9liHe C 30li8MH "2", "3", "4" j 30li8 "2" BKniO'Ia

nacb na aHTHcoBrraaeHHe c aonaMH "3", "4" H T.Jl. YrnoBaH xapaKTepHCTH

Ka 30libi '1)" !flopMHpoBanach anTHCOBrraaeliHHMH a on "-1" H "4 ". Ha pH c. 3 

rroxaaana 6nox-cxeMa BKnro'IeHHH aneKTpoHHOH norHKH aoH rroa noMepaMH 

"0" H "2". 

l.JepenxoBCKHH C'It§T'IHK M 1 paaMeurancH aa roaocxorrH'IecxnM C'II§T

_'IHKOM .H HCITOnh30Bancg llnH KOliTpong alfJ!fleKTHBHOCTH liyneBOH 30libi
0 

a TaK:me llnH flOilaBneliHH cny'IaHlibiX COBrraaeHHH B 30li8X H cny'IaHHbiX 

. 8HTHCOBflalleliHH B 30lie "0" • 

Ha pHc. 4 rrpHBeaena aaBHCHMOCTh alfl!fleKTHBHocTH perncTpauHH qac-

THU OT yrna pacCeHHHH. 

3. )!(HilKOBOilOpO/lHaH MHlllelib 

Mcxoan na oco6ennocTeH MeToaa H3MepeHHH (rrapannenhHOCTH rry'IKa 

rrepBH'IHbiX 'IaCTHU) Obtna HaroToBneHa crreunanhliaH :mHilKOBOilopoaHaH 

Ill MHlll9lih C ITnOCKHMH OKli8MH H CT80HnH38UH9H flnOTliOCTH BOilOpOJla ( ;!:_0,05%) . • ., 
flnHli8 MHlll9liH 500 MM. 

B rrpouecce Haoopa cTaTHCTHKH MHllleHh rrepnoanqecKH aaMeHHnach 

lia 9KBHBaneHTHbiH MaKeT. 

4. 06paoOTKa H3MepeliHH 

Ce'IeHHe pacceHliHH ITHOHOB na yron, 6onhlliHH yrna ~ (} 
0 

, orrpeaemre

Moro HyneBOH 30HOH0 Ji8XOilHnOCh H3 COOTliOlll9HHH! 

f 
H!! ( n ) Hal< H2) 

a _1_ fn M c (n) M I (H2 ) 
X 

H or< n ) H 1 (H
2

) 

M 1 ( n) M o ( H2) 

rae X - TOntUHlia paccenBaTenn; ~.L 
M

0 
( n) 

H - npo-

5 



3p8'1HOCTH MaKeTa H MHllleHH COOTBe'!'CTBeHH0 0 HCnpaBneHHbie H8 cny'laftHbie 

co:rtna.neHHHj 
Hot(n) 

Mt (n) 
H - a4J.PeKTHBHOCTH HyneBOft 30Hbl 

npH H3MepeHHH npo3p8'1HOCTH MaKeTa . H MHll!eHHj !!,. - ManaH nonpaBK80 

o6ycnoBneHH8H perHCTpauHeH 8 - aneKTpOHOB B OCHOBHOM 4-ofi 30HOH, 

BenH'IHHa !!. pacc'IHTbiBanacb no .PopMyne: 

M01 (n) ] 

-r.ne e 
1 

- a.P.PeKTHBHOCTh perHcTpauHH C'I~T'IHKOM M 1 nnonoB, o6pa3oBaB

ll!HX 8 -aneKTpOHbi, 

B ce'leHHe pacceHHHH a BBo.nHnHch aneKTpoMarHHTHbie nonpaBKH, 

o6ycnoBneHHhle HHTep.Pepenunefi aMnnnTy.n H.nepnoro H aneKTpoMarHHTHoro 

pacceHI!HH, O!lHOKpaTHbiM H MHOroKp8THbiM aneKTpOM8rHHTHbiM pacceHHHeM 

(!!,.aEM ) : aN =a - !!,.a EM 

dt ' 
dt 

£ 0 (t) 
r.ne E 0 (t)= ----,.,.....-

£ 0 (0) 
- HOpMHpOB8HH8H a¢4leKTHBHOCTb HyneBOfi 30Hbl 

(pH C. 4) B 38BHCHMOCTH OT KBa,npaTa nepe.naHHOrO HMnynhC8 ( t) t t max -

M8KCHM8nhHbifi nepe.naHHbiH HMnynhC, onp.e,nenHeMbifi C'I~T'IHKOM 52 

(pnc. 1) H 

da I 
dt 0 

g2 2 
F (t) +- F (t) 

p t 2 . dt 
.=a 

.nn.P.Pepenunanhnoe ce'lenne pacceHHHH, o6ycnoBnennoe HHTep.pepenuneA 

g,nepnofi H aneKTpoMarHHTHOfi aMnnHTY!lbi H 'IHCTO aneKTpoMarmtTHoA. B Be-
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mPIHHy Heo5xoaHMo BBeCTH nonpaBKY Ha RaepHoe pacceRHHe 

B TenecHhrii yron, oxBaTb!BaeMhiii HyneBoii aoHoii: a
8 

= aN + l:l. aN 

t 
max 

f 
0 

E 0 ( t ) dt 

Bb!'IHcneHHe aToii nonpaBKH CBR3aHo c aKcnepHMeHTanbHhiM onpeaeneHHeM 

da 
cpyHKUHH __ N_ t B nepBOM npH5liH:H<eHHil paBHOii aHcpcpepeHUH8llbHOMY ceqe

dt 
HHro ynpyroro pacceRHHR. Hcnonbayg aaBHCHMOCTH acpcpeKTHBHOCTH perHcTpa-

UHH aoH E 1 ( t ) E 2 (t ) H E 
3 

( t ) ( pHc. 4), onpeaenReM, BBoaR 

~ ( ) ( ) B aneKTpOMarHHTHh!e nonpaBKH TpH 3HaqeHHR d t t I i = 1,2,3 

anR cpeaHHX KBaapaToB nepeaaHHhtX HMnynbcoB nepBoii, BTopoii H TpeTbeii 

30H. 3aTeM Me.ToaoM HaHMeHblliHX KBaapaTOB annpoKCHMHpyeM nonyqeHHbie 

BenHqHHbl cpyHKUHeii: 

-Bt 

dt 
A e 

" llnR onpeaeneHHR ilOliHOrO CeqeHHR B38HMOaeiiCTBHR Heo5XO.llHMO BennqnHy 

a 8 nonpaBnTb Ha pacnan nnoHoB Ha 5aae oT cq~TqHKa M0 no ueHTpa 

R<HaKoBoaopoaHoii MHmeHH: 

a 
tot 

=a 
s 

(I + f1 
1T 

rae _f!:..__ - aong pacnanHhiX MrooHoB. 
1T 

5. 3KcnepHMeHTanbHhre naHHhre 

floliHbie ceqeHHR B38HMoaeiiCTBHR OTpHUaTellbHblX ITHOHOB C npOTOH8MH 

5blliH H3MepeHbl ang qeTbtpex 3HaqeHHll HMITYllbCOB: 3,92; 4,62; 5,33; 

5,95 faBle. Bbt5paHHbte 3HaqeHnR aHeprnii noaBonRroT HOpMHpoBaTb aKcne-
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pHMeHTallbHbie JlaHHbie no liY'IIIIHM B HaCTOSiutee BpeMSI OTHOCHTellbHbiM 
/2/ 

Be1IH'IIIHaM no11HbiX ceqeHHfi, nony'IeHHbiM B pa6oTe • 

8KcnepHMeHTa1IbHbie )laHHbie no n011HbiM Ce'IeHHSIM If BeliH'IHHaM 

nonpaBoK npHneneHbi B Ta6nHue. B Ta6nHue yKaaaHbi oum6KH a6comoTHbie 

H CHCTeMaTH'IeCKHe ( B CK06KaX) • PH Co 5 H111110CTpHpyeT 3KCnepHMeHTa1IbHbie 

)laHHbie no no11HbiM Ce'IeHHSIM B3aHMO)leli:CTBHSI OTpHUaTellbHbiX nHOHOB 
/2 3/ . 

C npOTOHaMH
1 

nony'leHHbie B pa3HbiX pa6oTaX 
1 

1 If HOBbie )laHHbie. 

B 3aK1IIO'IeHHe C'IHTaeM CBOHM npHS!THbiM Jl01II'OM Bb!pa3HTb 6naronap

HOCTb B.A. CBHpHJlOBy, 11.A. ronyTBHHy, n.E. ronoBaHoBy, B.r. TiepeB03-

'IHKOBy, C.H. TinSIIIIKeBH'IY aa noMomb B pa6oTe H noneaHbie JlHCKyccnH, 

a TaK~e nepconany cuHxpo$aaoTpoHa , o6ecne'IIIDIIIeMy cTa6H1IbHyro 

pa6oTy yCKOpHTenSI. 

n H T ·e p a T y p a 

1. lO. T. Eopayno:B, n.E. ronoBaHOB, B.n. MaaapCKHfi, A.TI. UnuHeB. 

TipenpHHT 011Hl1, PS-5212, lly6Ha, 1970. 

2. A. Citron, w. Galbraith, T.F. Kycia, B.A. Leontic, R.H. Phillips, 

A.,.Rousset, P.H. Sharp. Phys.Rev., 144, 1101 (1966). 

"Structura in the Pion-Proton Total Cross Section betwe·en 

2 and 7 GeV"; 

G. Giacomelli, P. Pini and S. Stagn. CERN-HERA, 69-1 (1969). 

3. A.N. Diddens, E.W. Jenkins, T.F. Kycia and K.F. Riley. 

Phys.Rev.Lett., .!Q., 262 (1963). "Structura in the Pion-Proton 

Total Cross Section between 2 and 3 BeV". 

PyKomrcb nocTynHna B u~naTenbcKuii oTnen 

23 HOSI6pSI 1970 rona. 
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