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AersauaT)'pos P.r. R ap. PI - I0600 
D.a«jxpepeHUH8JlbHOe ee'!eHHe peaKUHH 17- p ~7j0 D UpH HMUyollhee 

3,3 faBle 

npencTaBneHbl pe3yJlbT8Tbl 3Kenep&MeHT8JlbHOI'O acene.QOB8HHSI pe8KURH 
17-p~7j 0 D, 7j 0 ~yy H8 ny'IKe UHOHOB e HMUynbeOM 3,3 faBle. Heeneacr 

B8HHSI npoBe.QeHbl C UOMOWb~ 90-K8H8nbHOI'O 'lepeHKOBeKOI'O Maee-eneKTp!r 

MeTpa •t~~oros• sa npoTOHHOM caaxpo4Jaaorpose OH.RH sa aaepra~ IOfaB. 
D.aeTeSI ltp8TKOe OUHe8HHe 3KenepHMeHT8JlbHOA yeTaHOBitR.npaBOllSITCSI OCHOBHble 
KpHTepaa or6opa co6biTHA. PeaynbTaToM aeeneaoeaHHSI 51Bn51eTe51 H3Mepeaae 
llH¢$epeHUH8nbHOI'O Ce'leHHSI pe8KUHH B o6nacTH nepe.Q8HHbiX HMUyn&eOB OT 
t min llO 0,3 (faBle) 2 , B 3KenepHMeHTe OOHapylKeB 38MeTHbiA MHHHMYM 
e nepenHeM HanpasneHHH, yK83biBa~maA sa eymecrseasy~ ponb aMnnBT)'llbl 
e H3MeHeHHeM enapanbaoera. 3Kenep11MeHTanbHble aaHHble cjiHTHpoeanaeb e 
UOMOWb~ cjlopMynbl: da/ dt=A (1- g-1ct)e ct, I'lle g - OTHOWeHHe BKna.QOB 8MU

nHTYll paeee51HH51 6ea nepeeopoTa H c nepesopoToM en&Hf• LlnH een&'IIIH A , 
g H C HaAlleHbl 3Ha'leHH51! A = (139!:_22) MK61(faBic) , g= (18,6!:_4,4)% H 

c =(5,86!:_0,36) (f:;~Bie)-2 

Pa60T8 Bb!UonHeHa B na6opaTOpHH BbiCOKHX 3HepraA OH.RH. 

flpeupmrT 061.e...-euoro uc:TIITYT& uePJIW:& •c:c:.ae.aoaamd. Jly6Jia 1977 

Astvatsaturov R.G. et al. 

The Differential Cross Section of the 
Reaction "-P -+7j

0
D 

3.3 GeVIc 
at a Momentum of 

PI - I0600 

The differential cross section of the reaction 17 -p .. 11°n 
1j

0
-+ yy for 3.3 GeVIc pions has been measured in the regio 

of momentum transfers from tmin to 0. 3 (GeV lc) 2 • A mark
ed minimum in the forward direction indicates a dominance 
of the helicity-flip amplitude. The experimental data wer 
fitted by the formula da/dt =AU- g-l ct)ect , where g is the 
relative size of the.spin-nonflip and spin-flip amplitu
des. The following values were found for A,g and c: 

A 

g 

c = 

(139+22) 11h I (GeV lc) 2 

(18.6+4.4)% and 

( 5 . 8 6 + o . 3 6 ) ( G e vIc ) - 2 
• 

PrepriDt of tbe Joint IDstitute for Nuclear Reaearcll. DubDa 1977 
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Cpe.l{H 6HHapHblx peaKUHH npouecc 

77-p -> 1J0 ll 111 

npe.l{CTaBnJieT C TO'IKH 3peHHJI TeOpHH Pe,IpKe OC06biH HHTe

pee, T.K. npaaHna oT6opa .l{OnycKaiOT a t -KaHane 3TOH 

peaKUHH o6MeH c KBaHTOBbiMH 'IHcnaMH TOnLKO A 2 -MelOHa. 

PaHee peaKUHJI 111 6blna Hccne,I{oBaHa a pa6oTax /l-4~ 
B HacToJI~eii pa6oTe coo6~aiOTCJI peJynLTaTbiHlMepeHHJI 

.l{H~epeHUHanLHOrO Ce'leHHJI peaKUHH III B o6naCTH nepe

,I{aHHbiX HMnynLCOB OT tmin .1{0 0,3 I F3B/cl 2 ,I{nJI OTpHua

TenLHbiX nHOHOB c HMnynLCOM 3,3 I F3B/cl. 
3KcnepHMeHT npOBO.l{HnCJI Ha npOTOHHOM CHHXpOTpOHe 

06'Le,I{HHeHHOrO HHCTHTyTa Jl.l{epHbiX HCCne,I{OBaHHH Ha 3Hep

rHIO 10 F3B. B 3KcnepHMeHTe lJ0 
-MelOHbl perHcTpHpoaa

nHCL C UOMOIULIO 90-KaHanLHOrO 'lepeHKOBCKOrO Macc

cneKTpOMeTpa na6opaTOpHH BbiCOKHX 3HeprHiilycTaHOBKa 

"«l>oToH"I no pacna,I{aM 17o -.yy. CxeMa 3KcnepHMeHTa npH

BO.l{HTCJI Ha puc. 1. Mace- cneKTpoMeTp BKniD'IaeT ny'IKOBble 

nponopUHOHanLHble KaMepbl, CUHHTHnnJIUHOHHble rO,I{OCKOUH

'leCKHe C'leT'IHKH, HCKpOBble KaMepbl ,I{nJI H3Mep~HHJI Ha

npaaneHHJI y- KBaHTOB H 90 qepeHKOBCKHX y- cneKTpOMeT

pOB H3 CBHHUOBOrO CTeKna ,I{nJI H3MepeHHJI 3HeprHH pacna,I{

HbiX y - KBaHTOB I 5/. 

lly'IOK 77- ·Me30HOB C L\p/p = ±1<1o H .l{nHTenLHOCTLIO 

paCTJI)I(KH 400 MC tiJoKyCHpyeTCJI Ha )I(H,I{KOBO.l{OpO.l{HyiO 

MHWeHL .l{nHHOH 80 CM. qaCTHUbl ny'IKa perHCTPHPYIOTCJI 

TeneCKOUOM CUHHTHnnJIUHOHHbiX C'leT'IHKOB 81-:-83. Hanpaa

neHHe UHOHOB HlMepJieTCJI C UOMO~LIO WeCTH npOUOPUHO· 

HanLHbiX KaMep (PWC) C TO'IHOCTLIO ±0,3 Mpad. )J;nJI HCKnJO· 

'leHHJI cpa6aTbiBaHHJI ycTaHOBKH OT pacceJIHHbiX qacTHU 
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Puc. 1. CxeMa 3KcnepuMeH•a. Pwc·- nponopf#UOHallbHble 
KaMepbl, 8 - CI#UH.UIIIIAI#UOHHble C'le•'I.UKU, A - CI#UH.UIIIIA
I#UOHHble C'le.'IUKU QH.UCOBnaoeHUfl, ~- 2Q308Wfl 'lepeH· 
KoecKufl c'le•'luK, H 2 - xuoKoeoC>opoC>HaA MUIIIeH•, SCA u 
SCB - npoeoAO'IHble ucKpoewe KaMepw, &~ u S.B - zoC>ocKo
nu'lecKue CI#UH.UIIIIAI#UOHHWe C'le•'IUKU, C'A u CB - zoC>ocKon 
'lepeHK08CKUX y·cneK•poMe•poB U3 C8UH1#08020 c•eKAa, 
CN- MeoHble KOHeep•op••· 

/rano nyqKa/ HCnOnh3YIOTCJI ,ZJ;Ba CI{HHTHnnJIUHOHHhlX cqeT. 
quKa,Al H A2, o6pa3yJOII(HX OTBepCTBe pa3YepoY 5x5 CM 2 • 
3TH cqeTqHKH pa6oTaJOT B pe*HYe aHTHCOBna,D,eHBi. 

0Kpy*eHHe YHWeHH cqeTqHKaYH aHTHCO&na,D,eHHi B 3KC • 
nepHMeHTe OTCYTCTByeT. 3TO no3BOnJieT HCKnJOqHTh noTeH· 
UHanJ.Hiale HCTOqHHKH CHCTeMaTHqeCKHX OWH60K. 

,ll;nJI onpe.IJ;eneuu• uanpaaneHHJI y·K&aHTOB, o6pa3yJO
II(HXCJI B pe3yn:a.TaTe pacna.IJ;a f/0 

... yy, npuw:eHJIJOTCJI 
32 HCKpOBhle KaMephl (8C) C YarHHTOCTpHKUHOHHiaiY C'heYOM 
HHcllopYaUHH pa3YepaYH 90x90 CM 2• KaYe pial C06HpaJOTCJI 
a rpynnw no qeThlpe. H3 KOTopwx .D.Be Kaw:epw pacnonara
JOTC.Il ropH30HTan:a."uo, a .IJ;Be ,D,pyrue • no.IJ; yrnow: 17 °. Ka·. 
Mephl pa3,D,eneuw ua .D.Be ceKUHH no 16 Kaw:ep B Ka*,ZI;oii 
/SCA H SCB/. Me*,D;y rpynnaYH B3 qeThlpex KaYep pa3Ye-

4 

ll(eHhl Me,ZJ;Hhle KOHBepTOphl TOnii(HHOH 0,4 pao. eo. CyMMap
HaJI TOnii(HHa KOHBepTOpOB COCTaBnJieT 1,2 pao. eo. 3clxlleK
THBHOCTJ. KOHBepCHH O.IJ;Horo y - KBaHTa I 1 ,2 pao. eo./ pa&Ha 
56~. Hanpa&neuue KOHBepcHOHHhlX :meKTpouo& H3MepJieTcJI 
rpynnoii H3 qeThlpex KaMep. pacnono*euuoii uenocpe,ZJ;cT
BeHHO nocne KOH&epTopa. Ilep&aJI /no nyqKy I rpynna KaMep 
pa6oTaeT no npHHUHny aHTHCOBna,ZJ;eHHH. 

,[(&a H,ZJ;eHTHqHJ.lX CI{HHTHnnJII{HOHHhlX rO,ZJ;OCKOna 
(8A,8B>, Ka*,ZJ;hlH H3 KOTOphlX COCTOHT H3 10 :meMeHTOB, 
pacnonaraJOTCJI Me)I()J;y HCKpOBhlMH KaMepaMH H qepeHKOB
CKHMH y - cneKTpOMeTpaMH H n03BOnJIJOT y&enuqHTh 34xlleK
THBHOCTJ. TpHrrepa. 

3a rO,ZJ;OCKOnHqecKHMH cqeTqHKaMH nOMell(aJOTCJI qe_peu
KOBCKHe y ·cneKTpOMeTphl H3 CBHHUOBOrO CTeKna /CA H 
~B I. 0611(ee KonuqecTBo cneKTpoMeTpoB - 90. CneKTpoMeT
Phl pa6oTaJOT ue3aBHCHMO H rpynnupyJOTCJI no 45 B Ka*
.IJ;OM H3 .IJ;Byx uanpa&neuuii I A H B I. Pa.IJ;Ha Top cneKTpoMeT
pa HMeeT reKcarouan:a.uyJO cllopMy c .IJ;HaMeTpoM &nucauuoii 
OKPY*HOCTH 17,5 CM. ,[(nHHa pa,ZJ;HaTopa 35 CM /14 pao. eo./. 
K pa.D.Ha Topy KneHTCJI clloToyMHO*HTen:a. THna CI>3Y -49.6 .IJ;Ha
MeTpoM 17 eM. KouTpon:a. ycuneHHJI cneKTpoMeTpuqecKHx 
TpaKTOB OCyll(eCTBnJieTCJI C nOMOII(hiO CBeTOBJ.IX BCnhlWeK 
B KPHCTanne NaJ OT a -qacTHU pa.IJ;HOH30Tona 241 Am . 
AMnynhl NaJ + a ,ZJ;HaMeTpOM 1 CM KneJITCJI K TOPUY Ka)I()J;oro 
pa,D,Ha Topa. C&eTOBhle BCnhlWKH NaJ +a a&ToMa THqecKH pe
rHCTpHpyJOTCJI Me)I()J;y UHKnaMH YCKOpHTenJI. A6conJOTHaJI 
KanH6pOBKa y - cneKTpOMeTpOB npOH3BO,ZJ;HTCJI Ha nyqKe 
MOH03HepreTHqecKHX 3neKTpOHOB. 

YcTauoBKa pa6oTaeT ua nHHHH c 3BM THna"HEWLETT
- PACKARD 21168': 3neKTpouuKa, ocyll(ecT&nJIJOII(aJI CBJI3J. c 
3BM. npe,D,cTa&nJieT co6oii nonuy10 "BeT&:a.". BhlnonueuuyJO 
B cTaH.IJ;apTe KAMAK. B Teqeuue 3KcnepuMeuTa 3BM ocy
ll(ecT&nJieT npHeM HHcliOpMaUHH C ,ZJ;eTeKTOpOB, KOHTpOnh H 
npe.IJ;BapuTen:a.uwii oT6op uucllopMaUHH, uaKonneuue uucllop
MaUHH, KOHTpon:a. H ynpaaneuue pa6oToii annapaTyphl. 3a
nycK YCTaHOBKH npOH3BO,ZJ;HTCJI, eCnH HMeeT MeCTO COBna
,ZJ;eHHe 8

1
8

2
8 3 •l\ ·A2 

·8A·8B-~A-~B, npH ycnOBHH, qTo 3HeprHJI 
qacTHU B cneKTpoMeTpax ne&oro (A) H npa&oro (B) uanpaa
neuuii I cooT&eTCTBeuuo Ey1 H Ey2 I H ux cyMMa <Ey1+ Ey2) 
npe&hlWaJOT HeKOTOphlii nopor • onpe,ZJ;enJieMhlH KHHeMa THKOH 
uccne.IJ;yeMoro npouecca H reoMeTpHeii 3KcnepHMeHTa. 
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B ~aHHOM 3KcnepuMeHTe 6wnH aw6paHw noporH: Ey1 = 
= E J-::2 2: 300 M 3B H (Ey1 + Ey2 ) 2: 2500 M 3B. 

06pa60TKa 3KCnepHMeHTallLHWX ~aHHWX, 3anHCaHHWX 
Ha MarHHTHYIO neHTy, npoH3BO~HTCJI Ha 3BM CDC-6500 
no nporpaMMe peKOHCTpyKQHH / 6/, 

IlpH aHallH3e 3KCnepHMeHTallLHOH HH4!0pMaQHH yy ·CO-
6WTHJI OT6HpanHCL no cne~ylOIIUIM KpHTepHJIM: 

1. OrcyTCTBHIO rpexoa B xaMepax SC I;4 H SC ~-4 , 
2. HanH'iHIO rpexa 3apJI)I(eHHO:ii qacTHQW /HnH naBHHW/ 

nocne i - ro KOHBepropa a KaMe pax SC ;
16 

H SC ;-
1 6

• 
3. HanH'iHJO cHrHana a ro~ocxonH'ieCKHX CQHHTHnnJI· 

QHOHHWX c'ieT'iHKax SA H SB. v v 

4. HanH'iHIO cHrHanoa B y·cnexrpoMerpax CA H CB, 
y,noaneraopJiromHx ycnoaHJIM: 

a/ 300 M 3B s~1 (E l.,2 ) s 2800 M 3B, 
6/ 3oo M3Bs<E, 1 +ry2>s 35oo M3B, 

MeHLW:~ !~~~~L:aJIO~~p::: !$x By~ la~HT~:~TBeTCTBeHHO 

~ 
Ert<t) 

i.O 

0.& :,.:;: :~~:: .... ·.' 
. "·.,:·: ·:(/: . :' 

'~Kt·.··.· .. ·· .. 
: S:~f;~;~~;·).'·: 

0 : ••• of'.... - ----------------

0.6 

0.'1 

O.'Z. 

10. iS• 20• 25• 30. 35. qo• e " 
Puc. 2. KuHeMaJiu-.ecKuii aHaAua yy· co6bJIIUU nocAe npu
MeHeHUJi Kpu11epuee o•6opa: Ey1= E y2 ~ 300 MaB u 
<Ey1 + Ey2 ):::. 29[JO M3B. CnAowHaA Kpuea.Ji pacc1.1uJ1aHa 
no tjopJ.cyAe Ml'j-+YY = 2Eyl Ey2 <1-cosO) OA.JI PIT- =3,3 raB/6. 
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KBHeMaTH'ieCKHii aHanH3 2y ·co6WTHii, oro6paHHWX no 
yKa3aHHWM KpHTepHJIM, npe~cTaBneH Ha pUC. 2. 

IlpH OKOH"laTenLHOM OT6ope C06WTBH peaK.QBB /1/ BBO· 
.nunscL o6pe3aHBJI no a/ yrny pa3nera: 17°::; 0 -s_ 26° , 
6/ He~ocrarome:ii Macce: 600 MaB sMn:S 1100 M3Il. B/ 34l-
4!eKTBBHOH Macce yy -cscreMw: 440 M3B:; M yy :S 640 MaB. 

B pe3ynLTaTe npBMeHeHBJI yxa3aHHWX awwe xpHrepHeB 
6Llno H~eHTH4!B.UHPOBaHo 7 43 co6wTBJI peaK.QBH /1/. 

KpHTepBB or6opa yy - co6wrsii 6wns onpe~eneHw MO
~enHpoaaHBeM ycnoas:ii 3KcnepHMCHTa c yqeToM yrnoaoro 
B 3HepreTH'iecxoro pa3perueHHii annaparypw 171, 

3xcnepHMeHranLHLle pacnpe~eneHHJI 3HeprBH or~enL
Hwx y ·KBaHTOB (Ey) , BX CYMMW (Eyl +E y2 ) , yrnoB 
pa3nera y -xaaHTOB <oyy) , He~ocrarome:ii Maccw <MJ H 
3~eKTHBHoi Macchi <My~ npe~craaneHLI Ha puc. 3. Bep
TBJCanLHLle llBHHB Ha rBCTOrpaMMaX yKa3WBalOT o6naCTB 

o6pe 3aHBJI. 
IlpH O.QeHJCe BenB'iHHLI 4ioHa H ero BllBJIHHJI Ha ~B~e

peHQHallLHOe Ce'ieHHe peaK.QBH /1/ 6LlllB paCCMOTpeHW 

cne~yJOIIUie npo.ueccLI: 

np .... 71 otio, 

IT-p .... w 0 n, 

·-IT p .... 1To 11on. 

/2/ 

/3/ 

/4/ 

AHanB3 4!oHOBLIX npo.ueccoa noxa3an, 'iTO npH yJCa3aHHWX 
BLIWe lCpBTepBJIX OT6opa C06WTBB B o6pe3aHHJIX OTHOCH~ 
renLHWe BJCna~Ll peaJC.QBB /2/, /3/ B I 4/ cooTaercraeHHO 

paBHLI 12~, 1~ H 0,8~. 
IlorepB co6LITBi peaJC.QHH /1/ a pe3ynLTaTe acex o6-

pe3aHHB paBHW 28~. Bxna~ 4!oHOBLIX co6LITHi a ~H~epeH
QHanLHOe ce'ieHBe /1/ onpe~enJincJI Mo~enspoaaHHeM H 
aHallH30M 3JCCnepBMeHTallLHLIX ~aHHLIX npB pa3llH'iHWX ypoB· 
HJIX o6pe3aHBJI H or6opa co6LITBB. 

Pe3ynLTaTLI aHanH3a noJCa3anB, 'iTO BnBJIHHe 4loHOBLIX 
C06LITBB Ha 3aBHCHMOCTL Ce'ieHBJI OT t He3Ha'iHTellLHO 
B HaXO~BTCJI a'npe~enax OWH60JC. 

7 



8 

I 

300t-

~~ I 
~ I 

~zoo--

'· 
" l 

l __ ,_ 
1000 21XX) 

E1 , M3B 

120 

-~ 
-3 eo 

1 I L 5 I 

" 
I 

7 40 

20' 30' 
en_r .. ~ 

160 

-::> i 120 

§ eo; 

40 

a 

3000 

2&0 

-01 

i' 
] 200 

" 
" "3 120 

40 

~ 

2500 3000 3500 4IXXl 
E1t En, M38 

5 
lEO l L 2. 

'3 

~ 
§ 

taa0 1UO 1500 
Mo ,Mall 

400 500 IiilO 'WID 
Mrr.M1B 

t 
l 

Puc. 3. 3KcnepUMeH111aAbHble pacnpeoeAeHU.R yy - co6brmui1 
nocAe npuMeHeRU.R Kpumepuee om6opa: Ey1 = E y 2 2 300 M3B 
u (E 1 +Ey2 ) ;::: 2900 M3B. a/ PacnpeoeAeHue 3Hepzui1 
omoe1bHbiX y - KeaHmoe ( E y) , 6/ pacnpeoeAeHue cyMMbl 

. ~ 3Hepzui1 y - KBaHmoe <Ey1 + Ey,2 ) , e/ pacnpeoeAeHue yzAoe 
\ ~pa3Aeaa y - KeaHmoe (0 ) , z/ pacnpeoeAeHue no Heoo

cmaroU~eil Macce HYKAOHa (~), o/ pacnpeoeAeHue no 3(x/JeK
mueHoil Macce yY- C06bi111UU (M}'}') • Bep111UKaAbHble AUHUU 
Ha ZUCIIOZpaMMaX yKa3bl6al0111 06AaCIIU o6pe3aHU.R. 

,D.acWlepeHuaam.Hoe ce'leHae peaKUBB " - p -+ ., on , ., o-+ yy 
B 3aBBCBMOCTB oT-t npe,AcTaaneHo Ha puc. 4. B:w6paHH:we 
BHTepaan:w no - t , KaK npaaano, :weHbWe pa3pewaJOIIlei 
cnoco6HOCTB annapaTyp:w. YKa3aHH:we · Ha puc. 4 owa6KB -
cTaTBCTB'IecKBe. Ha 3TON *e pacyHKe npHBeAeH:w ,AaHH:we 
pa6oT:w I 1 I, no KOTop:wu npoB3BOA&nacb a6conJOTHaJI Hop
NHposiCa ce'leaai. 

- KaK BBAHO B3 puc. 4~. B o6nacTB -t< 0,1 I F3B/cl 2 ae
nB'IBHa AB4Mi»epeHUBanbHOrO Ce'leHB.I nO'ITB B ,ABa pa3a 
NeHbwe :waJCca:wanbHoro 3Ha1feHB.I npa -t = 0,15 I F3B/cl 2 . 

3ICcnepa:weHTanbH:We ,AaHH:We liiHTHpoaanacb c noMOIIlbiO 
lllopuyn:w dul dt = A<l- g - 1ct )e ct' r,Ae g - OTHOWeHBe BKna,AOB 
aunnHTYA pacce.IHH.I 6e3 nepesopoTa a c nepeaopoTOM 
CnBHa. 

B cooTBeTCTBBB c 3Toi napa:weTpa3auaei AAJI aenB'IBH 
A, g B C Hai,AeH:W 3Ha1feHBJI: 'A = 1139±221 MK6/ /F3B/c/ 2, 
g= 118,6±4,41~ H c = 15,86±0,361 I F3B/cl - 2 • Bena'IBHW 
g a c cornacyJOTC.I c pe3ynbTaTaNH npa Pr=6 F3B/c 18/. 

B B:W'IBcneHB.IX HapJIAY c pe3ynbTaTaNB HacTOJIIIlei 
pa6oT:w 6:wna acnonb30BaH:w AaHa:we Ill npa - t =0,4 a 
-t =0,6 /F3B/cl 2 • 

B 3aKnJ01feHae nonb3ye:wc.l cnyqaeN no6naro,AapHTb 
B.A.Uapesa 3a o6cy)I(Aeaae pe3ynbTaToB pa6oT:w. M:w 6na
ro,AapaN Tal()l(e B.H.llpoxopoaa, H.flt.KonnaKosa, IO.C.AHa
ca:wosa, c.u.qepHeHKO, H.A.T.InKBHa, B.M.ronosaTJOKa, 
c.r .liacana,A3e, B.A.CMBPHOBa, E.s:qepH:WX, H.M.HsaH
'IeHICO, A.c.qa:wposa, n.A.CeHHep, H.H.llnJIWKeBH'Ia, 
IO.B.KynaKosa, B.B.IiaiCaesa, A.ll.UaaHesa a JI.Kopeiao 
3a CO,AeiCTBBe B UOMOIIlb B pa6oTe. 
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