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llccJie.n:oBaHH8 rrpoueccoB MHOlK8CTB8HHoro o6pa30B8HH/I 'IBCTHU 
B 8,IU)OH-8,IU)OHHIDC B38HMO.n:eiicTBHIIX COCT8BM8T B HBCTO.llmee Bp8Mfl 
o.n:Ho ll3 U8HTP8JibHHX, llHTeHCIIBHO P83BliB8IO!llliXCH HarrpaB~CHllll ipll3H
Kl! 8JI8M8HTapHIDC :'IBCTHU •. 

Ilpll 8H8nli38 MHOrotiaCTH'IHHX peaKUrui llCITOJib3YIOTCH SKCMI03HB
Hblll H llHKnIOSHBHHit IIO,ll;XO,ll;H. B OOJI8CTl! H8BHCOKllX aHeprHii, r.n:e B03-
MOlKH8 ll,ll;8HTllipIIBBIUm KBHaJIOB peaxuHII,IIpllM8HReTC.II·, B OCHOBHOM, 
8KCMI03HB!illli rro.n:xo,n. B 00JI8CTll BHCOKHll'3H8prllli B CM3Hll pOCTOM 
cpe.n:Heii MHOlK8CTB8HHOCTH,BTOpll'IHHX 'l8CTHU ll C TPY,ll;HOCT.IIMll IIOJI
HOli KHHeMaTHtiecKoii ll,ll;eHTllipllKaUHII OT~em,HHX coomrui aKCMIOSHB
HHil rro.n:xo,n CTaHOBllTCH H83ipipeKTllBHHM. 3.necb, B8CbMa IIJIO.n:OTBOPHHM , 
OKasBJICH HHMIOSHB!illli no.n:xo.n:, CIPOPMYJmpoBaHHHll B pa6oTax 
iioryHOBa, <l>eilHMBHB, HHra ll )U)Yr:HX •. IlpH rrpOM8leyTO'lHb!X :meprIDI:X: 
,ll;M ns.BJietieHIDI MBKCllMYMB HHipopMBUlilI ueJiecooopasno rrpnMeHRTb ooa 
rr o.n:xo.n:a • 

B HBCTO.llmee Bp8Mll H8KOIIJI8H8. 00ill:0:pH8Jl 3KCII8PHM8HT8RbH8Jl 
llHipOpMaUIDI o. III?oueccax MHOlK8CTB8HHOro o6p830B8HH/I 'l8CTHU B illli

POKOM :nHarrasoHe, aneprnii ll YCT8HOEJI8H pR.n: ,OOmHX 8°8KOHOM,8PHOC,Teil, 
xapaKTepHIDC ,ll;M aTnx rrpoueccoB~ 

0.nHBKO rro.n:aBMJOOj8e OOJibl!lliHCTEO HM8J001llXC.II CBe.n:eHHll OT
HOCHTCH K rrpoueccaM MHOlK8CTB8HHOf0 oopasoBBHHII_ 38pRlK8HHhlX tiac

THU. llHipOpMBUll.lI O peBRUIDIXOOpasoBBHH.11 H8liTP8JibHHX·'l8CTHU, ,n:o
MHHlipYirul8tt KOMITOH8HTOii KOTopHX .IIBMIOTC.II rr°-MesOHH,. oqeHb orpa
HntieHa. EoJiee Toro, cymeCTBY!allll8 3KCII8PHM8HT8JibHbl8 .IJ;8HHH8 0 rrpo-
ueccax o6pasOB8Hll.lI rr°- M830HOB H .· f -KBBHTOB, KBK npBBHJIO, . 
H8.IJ;OCT8TOqHo o6ecrreqeHH CT8TllCTH'l8CKH. 

HacTO.llmaJI .mrccepT8UllOHH8Jl pa6oTa IIOCMmeHa HSytieHllIO 
MHOlK8CTB8HHoro o6pasOB8HH.II rr°-M830HOB ll O -KBBHTOB B If"p
B38HMO,n:eficTBHllX rrpn 5 ToB/c B paMKBX KBR 8KCKJII03HBHOro, TBK 
H HHKJII03llBHOro rro.n:xo.n:oB. IlOJiyti8Hli HOBH8 3KCII8pHM8HT8JII,HHe CB8-
,n:eHH.II 06 y-R838HHIDC rrpoueccax; BliIIOJIH8H COBMeCTmdt 8HaJill3 STllX 
,ll;aHHHX H pesyJibTBTOB .n:pyrHx aKcrrepHMeHTOB. 

06'he;lHH€llHLJtt mkmryr 
nnepm.1x m:CJJe.nooonu'1 

65f16/IMOTEHA 



)lnccepTauIDI COCTOHT H3 BBe.nemur 1 'leTHpeX rJiaB H saKJilO

'lBHIDI. 
~o BBe,neHRR ,naH KpaTKmi o6sop MeTOJtOB HCCJie.rtoBaHWI 

MHOrO'l8CTWIHl:DC npoueccoB. 
IlepBrui: rJiaBa noc:rui:meH? MeTO.rtRKe nccJie,noBaHRll. B Hell .na

Ho Kp8TKoe onncaIDie HCUOJib3Y8MOli ycTaHOBKH - MSTpOBOli nponaHO
BOH ny3HpbKOBOii KaMepl:l JJJ1II 0Uffl1: B MarHHTHOM llOJIS I 1 7 T, CHC

TSMU o6pa6oTKH ~HJibMOBOli HHCpOpMauRH, IlOJIY'IaeMOH c IlOMO~IO 
3TOH YCT8HOBKH, a TaKJKe MeTO.rtRKH MO,rtSJIR!)OBaHWI .HCCJie.nyeMl:lX 

pearuurii MHO~eCTBeHHOro o6pasoBaHIDI n°-Me30HOB. 
Ily3HpbKOBaJI KaMepa o6,n:0raJiaCL B nylffie Ir-Me30HOB C .HM

nyJibCOM 5 TuB/c CHH.xpoipa:ioTpOHa JIB3 O.11HM. 3KCll8IJHM8HTaJILHl:l8 
pesym,TaTH .miccep-rruririf iio;zyqeiru B' HTore aHamrna 230000 qioTO

rpaq>HH. 
On.11:caHu OCHOBHl:le 8T8Ill:l. o6pa60TRH co6mmi; KpHTepHH 

0T6opa Irp- B3a.l!MO,neil:CTBHH, COIIpOBOll';naeMI:DC t -KEaHTaMH, sa
perRCTpllpOBaHHUMH B tzyBCTBHTSJibHOM 06~eMe KaMepl:l IlO e+ e-
napaM KoHEepmrn. IlpHBe,neHl:l xapaKTepHue .rtmI ,naHHoro aKcnepu
MSHTa cpe,rtIDie rrorpelllHOCTH H3MepeHWI HMnyJibCa. p , aam.iyTaJib

noro 'f 11 rJIY6.HHHoro ).. yrJioB BTOPH'IHI:DC qacTuu: 
<!Jp/p) "" IO%, <t.y,>"' 20

1
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• IloKasaHo OTCYTCTBHe 
cymecTBSHHl:lX CliCTeMaTH'lSCK.HX norpelllHOCTeii onpe,neJieHruI KHHe

M8T.H'leCKRX napaMeTpOB BTOPH'llil:DC 'laCTHU. 
Paspa6oTaHO OTBe'l8.IOOl88 COBpeMeHHUM Tpe6oBaHIDIM npor

paMMHOe 06ecrre'leHHe 3BM ,wm'Bl:l'l.HCJISHRll qJH3H'l8CKliX xapaKTepuc
T.HK C06UT:irli H IlO.rtrOTOBKH MarHHTHl:lX JISHT .CYMMapHl:lX pe3yJILT8-
TOB. IlporpaMMH IlOCTORHHO HCITOJILSymCR Ilpli o6pa60TK8 co6l:lT.Hll 

· c'MeTpOBOH aporraHOBOH ny3HpbKOBOli KaMepu oIDIW'I/~ 
Ha OCH0138 rrporpaMMl:l FOWL HarmcaHa KOMITJieKc'mui: npor

paMMa .MO,rt8JIR!)OBaHWI 3KCKJII03HBH!:lX peaKUHH MHOJKeCTBeHHOro o6pa-
30Ba_HWI fr .:.M830HOB. Y'I.HTHEaIOOiaJI BCe OCHOBHl:le oco6eHHOCTH aKcne
pHMSHTa I-3/. PeayJILT8TH MO.ll8~R!)OB8HIDI p83JI.H'IHl:lX peaKUHH, no
JIY'ISHHHe· c IIOMO~IO aT.oii nporpaMMU · {acpcpeRTHBHOCTK pel'HCTPauRli 

co6HTHii C yqacTHSM t -KBaHTOB. paC'l8THl:l8 pacnpe.neJieHWI 
pa3JIH'IHl:lX BSJIH'l.HH), IIpHMSHlIJIHCb Ha.pa3JIH'IHl:lX aTarrax 8H8JIH3a 

8KCil8pliM8HTBJibHl:lX ,naHHHX / 4- 9/ • 
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Bo BTOpoil rJiaBe rrpHBe.rteHl:l peayJibT8Tl:l H3yqeHWI 1I8TU
pexJiy'ISBUX U-p-BaaHMO:zteilcTBHH c o6paaoBaHHeM n°-MeaoHoB 
np.11 5 raB/c · /B-9/. ·· 

OCHOBHOH UeJILIO aToro HCCJI8,ItOB8HWI. 6wro orrpe,neJieIDie 
ce'leHHil aKCKJII03HBHl:lX peaKUHH 

H 

Irp. - prr+Inr + 111, rr° 

Irp - nIYii+rrir .+ mIIo 

(m~ I) 
(I) 

(2) 

Ce'leHWI qacT.11 aTRX peaKUHH paHee He 6wrH H3BSCTHU •. J1x H3Me

peHHe npaKT.H'ISCKH 38BepmaeT llOJIY'lSHHe noJIHOro Ha6opa C8'l8Hllli 
K8H8JIOB peaKUHH Irp-B3aHMo,neilcTBIDl rrpu 5 TuB/c. OTMeTHM, 'ITO 

Ce'leHWI peaiaiim MHOJKeC_TBSHHOro o6pa~oBaHWI n°-Mt:.~~HOB B HOJJb
JIY'l8Bl:lX H ,l{ByXJJY'ISBHX frp -B3aHMO,rteiiCTBWIX 6nli Oilpe.zteJieHH B 
pa6oTax, BWIOJIHSHHl:lX paHee c yqaCTHeM aBTOpa 4,7/_ · 

HacTOJimee HCCJI8,rt0B8HH8 OCHOB8HO Ha 8HaJIH3e "' 16[j{j 

'l8Tb!p8XJIY'l8Bl:DC C06UTHli C .rtBYMII H 6oJiee· aaperucTpHpOBBHHW/,ll 
t -KEaHTaMH. IlocJie IIpHMeHemm KpHTepueB Ha TO'lHOCTb 113-

Mepemur KHH8M8TH'leCKliX napaMeTpOB 'l8CTHU, HCKJIIO'ISHIDI HC rrpn
Ha.rtJISlKamRX K HCCJie.nyeMHM. C061:lTIDIM H TOpM03HHX t -KB8HTOE, 
a T8KJKe HCKJI/jeHIDI IlpHMSCH B38HMO)l8HCTBUH Ir-Me30HOB C .H.npa
MH yrJiepo.na 31, )lJ!R OKOH'l8T8JibHOro 8H8RH3a 6wro OT06paHO 
341 co6mue rrpouecca (I) 11 IBI co6h!THe rrpouecca (2). 

YCJIOBIDI H8CTO.Hmero 3KCrrepUMeHT8 (cpe)lHHR 3qxp8KTHBHOCTh 
peruCTPBUHH t -KBaHTa "" 15%, YK838HHUe Bl:lllle TO'lHOCTH M3-
MepeHWI KHHeM8TH'l6CKRX napaMeTpoB 'l8CTHU) He IT03BOJUIIOT B 60Jib
lllllHCTBe CJIY'l88B ll)leHTHWUUUPOBaTb OT)leJibHoe co6h!TH8. iloaTOMY 
onpe.neJieruie Ce'!eHHH peaKUHH C o6pa30E8HH8M HSCKOJibKHX H8HTP8Jib
HillC qaCTHU Tpe60B8JIO I1pHM8HeHIDI HSCTaH.napTHOH MSTO)lHKH, 

B .naHHOM CJIY'lae 6WI HCITOJib30BaH CT8THCTH'l8CKHH ITO)lXO)l 
K pas.neJISHHIO KaHaJIOB peaKUHH. OH OCHOB8H Ha arrnpOKCHMailHH ~e~ 
TO)lOM H8HMeHblllHX KBa.npaTOE p83JIH'!Hl:DC aKcrrepUM8HT8JibHl:lX pacnpe

.neneHHH H860p0M pac'!STHUX pacrrpe.neneHIIB, COOTBSTCTBYIOOIHX ~CCJie-. 
JlYSMllM peaKUUIIM, 

Orrpe.neneHUe ceqeHHH peavHii (I) H (2) 6UJIO Bill!OJIHSHO C 
ITOMO~IO crreUHMbHOH rrporpaMMl:l /I Ha OCHOBe 8H8JIR38 pacrrpe,neJie-
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HHll a<p:peRTHBHbDC Mace H KBaJU)aTdB He.nocTaBJ!ltliX Mace pa3JIH'IHillC 
ROMdHHal(Hll l3TOPH'IHHX -qacTim x) •. Pesyin,TaTu npIDJe,neHl:l B Ta6-
JIIme l. IlOHYtieHill:le C8'I8HWI HOPMHPOBaHl:l Ha IIOJIHl:le C8'I8HWI 
npoueccoB (1) n (2), nsMepeHHl:le c noMOil1l>ID MeTpoBoil Bo.nopo.n
Hoil nysblpl>ROBOii KaMepu JIBS Ollillf. 

Ta6Jiima l 

Ce'Iemrn 
,. 

! ' CetieHne KoHe'IHOe COCTORHlle [M6H] KoHe'IHOe COCTORHHe 
lM6H1 

•. 
n:O 1,91 ±0,19 rr° .J,33±0,15 

·+ - - 2rr° 1,17 ±C),17 ~rr+rt1fTC+ • 2rr° . 0,68+0,II 
pTI:llIT +. 

3II0 0,70 ±□,IO 
,, '3n<> . 0;1s:;'.'o,03 

4n° ,·•;.·, .,- -- - .' 

0,09 ±D,03 
., 

YcTaHOBJI8HO, 'ITO C8'I8Hll8!',1 pearo,unl (1) ll (2). C MHOJK8CTB8H
HOCTI,JO BTOpll'IHUX: 'IaCTKU 6oJiee BOCI>Mll,MOlKHO npeHe6pe'II,~ 

Ce',I8HWI pe~ 'f[p _.,. p1l/7CJC +- ( 2,3 ,ti) 7r0 ll3MepeHiz BnepBl:l8; 
Ce'IeHWI pearu.mii (2) paHee 61:lJill ll3B8CTHl:l TOiI>KO Ilpll 6oJiee ' 
Hll3ltllX SHeprW!X. 

Ony6JIHRoBaHHl:le .naHHUe o· ce'IeHW!X. pea~rui . 
T[p - rt1i+"1ltT(JCfl 0 

( o) . ll 1fp - n 1);fetf0'Cf[,°JC
0 

( 'v ) . 

BM8CT8 C pesyJII>TaTaMH HaCTORlllero SKcnepHMeHTa (-qepHl:le CllMBOJil:l) 
noKa3aHl:l Ha pHc.la. 
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xJcneUI18JlI,HOe HCCJie.noBaHHe IIOR838JIO, '!TO HCII0Jlh30Eamrn YKa-
38HHl:lX pacnpe,neJieH11ii 06ecnetJ1rnaeT ttau6oJiee sctxfJe1<:THEHoe Bu.ne

JieHHe HCCJie.nyeMl:lX R8H8JIOE peaKJ.Um.' 
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KpHBue COOTEeTCTBym CTeneHHOii napaMeTpll3ai(Hll 3aBllCll
MOCTll ycpeAtteHHOI'O MaTpll'lHOro SJIP.MeHTa OT SHepnrn co 3Ha'IeHu
eM IlOKa3aTeJIR CTeneHH, Y.apaKTepHUM ·,l:WI pea~Hii C ,nOMHIDIPYKll!llM 
06MeHOM He CTpaHHHM M830HOM. 

Ha pnc. 16 npe,ncTaBJieHa 3?BHCHMOCTI, H3MepeHHUX: H8MH ce
'IeHHii pea~rui (l) - ~ ii (2) - a OT 'IllCJia rr°-M830HOB B KO
He'IHOM COCTOR!Ilm. KpHBue - npe,nCR888Hlle CTaTnCTWieCROii Mo,ne~. 

AH8Jill3 cneKTPOB sqxfleKTMBHUX: Mace saperHCTPHPOEaHHIDC BTO
Pll'IHl:lX 'I8CTKU IIOR83aJI, 'ITO B npouecce (1) llMeeT MeCTO 38MeTH!m 
Bl:lXOJt ( ~ 20%) pe30H8HCa Lli-+(1236). 

IlOJIY1l8HHHe llMilYJII>CHl:le .II yrJIOBUe pacnpe,rr.eJieHHR BTOpH'IHillC 
'IaCTKU corJiacyJOTCR C npe,nCK838ID1fIMll <peHOMeHOJIOrll'IeCROii REa3n
.nBYX'I8CTll'IHOR anH30TponHoii MO,neJill. 

TpeTM rJiaBa IIOCBJII118Ha COEMeCTHOMY aHaJIH3Y/IO/ IIOJIY'IeH
HIDC HaMH CBe,neHrui O cpeAtteii MHOJK8CTE8HHOCTU IJ0-Me30HOE <no)n 

B HeynpyrHX Irp-BsaHMoieiiCTBHHX C pa3Jill'IHOll accouuupoEaHHOM 
MHOJKeCTB8HHOCTI,JO 3aPRlK8HHl:lX tf8CTKU . n npn 5 ThB/c H OlTjOJII1KO
B8HHUX: panee aHMOI'WIHl:lX .naHHUX: IlpH 60Jiee Bl:lCORHX SHeprHRx. 

JlaHHue Ilpll 5 TuB/c OCHOB8HU Ha 8H8JIH3e IIapuuaJILHHX Cel{e
HMii Irp-BsanMo.neiiCTBHR • IlOJIY'I8HHl:le B8Jlll'IHHl:l ( n~) n . BMeCTe C 
TOilOJIOrWiecRHMH cetieHMM.11 on. npe.nCT8EJieH!:! E TaOJIHUe ~-

n 

0 
2 
4 

6 

°n [MOH J 

1,66 ± 0,IO 
II,58 ± 0,50 
9,67 ± 0,30 
0,87 ± 0,05 

Ta6mma 2 

<no>n 

2,14 ± 0,23 
1,40 ± 0,13 
1,05 ± 0,06 
0,80 ± 0,07 

Cpe.nHlll r.mer.:ecTEeHHocu II°-MesoHoE, o6pasyioomxCR IJ o.n
HOM HeynpyroM B3aHMo.nefiCTBllH, COCT8BJIR8T <n.) == l. 29 ± C,U4. 

Ill:llIOJIH8H 8H8JIH3 3Hepren11IeCKOH 38E.HC1U!.OCTI1 E8JIH'IllH!1 ( Tio) 
B Iro-B38HMO.Il8MCTBHRX. IloR83aHo, 'ITO HMeJOOU!,eCR 8RCII8PllM8H
T8Jil>~Ue .namrue E HHTepEa:ne . 5 -t 205 rs'3/c 
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Y.UOBJI8TBOPHT8JIJ:,HO mmcwia:rarcm KaK CTeneHHOlt, TaK H Jiora
pmpMWieCKOii qJyHIUU!.IIMR · ( PRC~ . 2), COOTBeTCTByIXl!HMlI pasJillll
HllM MO,UeJIJ:,HllM npe.ncTaBJieHIDIM 0-'A}!Ha.Mmte B3aHMO,neiiCTBID:I. · 

<On~ 
4 

3 

2 

5 

10 

10 20 50 

- -0.07• 057x Ins 

--- 0.6h s0·31 

20 50 ' '-100 

PRC. 2 

100 Prr,GeV/c 

,,J 
/ 

300 s,Gev2 

ll3Y'!8Hll Itoppe.irJnum B BWCo,nax n°-Me30HOB- R sapHlKeHHHX 
'!aCTMU .rr.rui' up . i:lsam,m.ne:licTBRii B IlHT~PBMe RMeyJ!J:,COB ~205 
ThB/c. PaHee aHaJIH3 yxasaHHOfi KoppeJili:rum B .nocTaTO'lHO miq>o
KOM ,UR8Il830He aHeprm!: 6llJI BW10JIH8H_TO~J:,KO,B CJJY'I88 pp-B38RMO
.neiiCTBHii. 3aBHC~OCTi; < n,, )n. OT 'lRCJia accor.umpoBaHHHX OT
PRU8T8JIJ:,HO sapglKeHHl,IX '!BCTIJl't n_ xopomo OilHCWJaeTCH JIH-
HeHHOii qiyH;KUHeii < n.) "· = a + b n _ • 3rumcRMocu napa-
MeTpa b OT CB060,UHO:li SHepro B c.rt.M. ta. ,wm: Up-.338H
Mo,nefiCTBHii B cpaBHeHHR c ony6JIHKoBaHiwMll: .naHHliMH opp H IFp
BsaiiMo.n:eiicTBIDIX 'noxasaID:1 Ha pHc~· 3. Kpmiaa - npe.n:cxasaHHe 
Mo.n:eJIH KpHTHtiecxon lKIU(KOCTH ToMaca. · 

COBOKYilHOCTJ:, 8HaJIH3~yeMWC .naHHIDC o' up B38HMO,n:eitCTBIDIX 
rrpH HMrryJI:r:,cax 5 + 205 ThB/c no.n:TBepJQtaeT BliCK838HBYID paHee 
rHITOTesy O H838BHCHMOCTH xoppeJIJilUifi B Bwco.nax n°-MeSOHOB HOT-

' I 

PRU8T8JIJ:,HO sapglKeHHHX 'l8CTRU·OT TJIIII8 CTamtHB8JIItl!XCJI 8,ItpOHOB. 
AHBJIHSHJlOBaJiac:r:, sHepreTWieC:KruI saBHCDOCT:r:, xoppeJIHitHoH

HWC RHTerpaJIOB f~- H t:- Mll up-B38HMO,n:eiiCTBRii npH 
5 + 205 ThB/c. 

IlOita38HO, 'ITO B paccMaTpHBaeMOM ,ItH8Il830He E:MnyJIJ:,COB 
.n:aHHUe O Irp-B38HMo.n:eltcTBIDIX Y.n:OBJieTBOPHT8JIJ:,HO corJiacymcm 

6 
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0.8 

0.4 

• Trp 
0 • Tl'p 

• pp 

-0.4 

0 10 20 Ea ,GeV 

PRC. 3 

•· -- 1 
C _COOTHomeHHeM f1 = 12 + 2 (n.) .• ITOJJY'I8HHHM Ipacc6epre-
poM H MHeTTHHeHOM Ha OCHOBe MDJIJiep-pe,wEeBCKOro 8H8JIH38 B 
npe,nnoJIO.lKeHHH, 'ITO 06MeHaMH C ll30CITHHOM I ~ 2 MOlKHO npe
He6peq:r:,. 

BlillOJIHeH 8HaJIH3 ITOJJYHHK.7IID3HBHWC Ce'!eHHll o6pa30B8HIDI 
n°-Me30HOB 6n('lt') = <rto)n.G"n, B up-B38HMO,ICeiicTBIDIX npn 
5 - 205 ThB/c B paMKax cxeitJIHHroBoro cooTHomeHHH T:ima KNO 

<n > <rn (n") 

<n. > 0-m 
"' F((ri>"' 7.,s·) -;:-;;: 4'{z? (3) 

npe,ItJIOllteHHOro ,Uao H BHTMOpoM. 3.n:ec:r:,: : <n) - cpe,IUtlUI MHO-· 
JteCTBeHHOCTJ:, 38Pfllt8HHHX '!BCTRU; o"" - ITOJIHoe Ce'leHHe He
ynpyroro Bsanm.n:eticTBRII; ¢Ci) - qiyHKIUm ,He saBHCH:lllaH HBHUM 
o6pa30M OT aHeprHH. 

· OKasaJioc:r:,, 'ITO .ItBHirue npH BliCOKHX aHeprMX ( ~.40 ThB) 
JIOllt8TCH B npe.z:teJiax rrorpeWHOCTeti Ha O.n:BY KpHByro; .B o6JI8CTH 60-
Jiee.HKBKHX aHeprH:li CK8WHrOB8.ll 38BHCHMOCTJ:, (3) He BliITOJIHH8TCH 
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I 
I . Hee Hapyrue!lle YBSJIHq.llllaeTCR C YM9HLill91ill9M 3Heprlill B38llMO

.n:eiiCTBYl!lf1llX qacTnu. 
0,n:HaKo HaOJIJO,n:aeMoe no,noone qiopM!:l pacnpe,n;eJieHHii 

F(1,s) no3BOJIMO onncaTL pa3JIH'l:He pacnpe,n:eJiemi:ii aHa-
JillTWieCKH - nyTeM IDC c.wrnra ITO OCH 2 Ha BeRHqmiy, 38BH
cnmyro OT BHeprnn • .umi·aToii USJIH H3MH 61:IRa HCITOJII,30B8Ha HO-
B8.ll rrepeMeHHa.a 2 1 = 2 t ~f<n>f3 , r.n:e oe. , fl -rrapa-
MeTpu, He 38BHCRl!lH9 OT BHeprHH. 

ITapaMeTpnsarum WHKUHH <p( z,} 61:IRa Bl:l6paHa .B Bn.n;e 

111, • 

cp ( z,) = B0 21 exp ( '[_ Bi :-i:/ ) , 
•=1 

r.n:e Bi - napaMeTpu. 
HaHRY'IlIIH9 pe::iyJILT8Tl:l annpoKcHMarurn .I(OCTHraJOTCR IlpH 3H8-

qeHHH fl = 2. B BTOM CRJqae IIJ)H m = 2 no~eHO CT8THCTH'I9C
KH Y.ItOBJI9TBOPHT9JIL~oe OIIHCa8¥JBcex llM9l!lf1IDCCR BKcrrepRMeHTaJIL
HillC .n:aHHHX ( P ( 't } = 0,22). 3KcnepnMeHT3JII,Hl:le pacrrpe,n:eJie-
HHH F ( 2 1 , s ) · WilI Irp-BsanMo,n:eiicTBHii npH 5 ThB/c - • 

· I8,5 ra:a/c - ◊ , 25 ThB/c -· a · , 40 ThB/c - 1:;. , 

100 ThB/c'. - o H 205 ThB/c - V BM9CTe C no.rryqeHHOii 
amipOKCHMF!pylOII(eii <pj'HKUHeii <p (z.1) IlOK838Hl:l Ha pnc. 4. 

B qe~BepToii rJI8B9 . np.lllle,JJ;eH!:l pe3YJILT3Tl:l H3yqeffi1f! o.n:
HOqacTH'IHOro HHKJI103.llllHoro npouecca 

![p - t +- ... (4) 

IlpH 5 ThB/c, Bl:lllOJIH9HHOro Ha CT8TRCTHKe :,,8000 t-KB8HTOB/II/. 

0TM9TllM, qTo B aKcrrepRMeHTe, npoBe,n:eHHOM COTpy.n:1mqecTBOM 
JJ;ByxMeTpOBOii·rrponaHoBoii ItaMepu JIB:3 Orum:, 61:IRo no~eHo Yl{aaa
Hne Ba')·cymecTBO.B3HH9 "paHHero" CKeiiJIHHra B USHTPMLHOii o6-
JI8CTH WilI npouecca (4) rrpn .40 ra:a/c. ··. 

Cpe,JJ;Hl!li MHOJKeCT.B9HHOCTL f -KB3HTOB B Heyrrpyrnx Irp
B33HMOJJ;9liCTBruIX IlpH 5 TuB/c, no~eHH8.ll Brrpe.n;noJioJKemm, qTo 
9JJ;HHCTB8lllillM l!CTO'qHHKOM r ·-KBaHTO.B .HBJllIIOTCSI. pacrra.I(l:l. rr°-Me-
30HOB, COCT3BJllieT <nr> = 2,58 ± 0,07 • a HHRJllll3HBHOe ceqe
HHe o6pa3o.BaHruI f -KB8HTOB - 6I,4 ± 2,I MOH. 

. -------- ' 
x) IlpH BTOM oL = I,8! ± O,I8; B0 = 0,68 ± 0,08; 

Br= 2,55.± 0,16; B2·; - I,65 ±·0,05. 

8 
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PHc. 4 

Cpe.n:mi:e 3Haqemm MO.I(YJllI llMIIYJILCa < p )y- , 8 TaIOKe IlpO.I(OJILHO-
ro < pl >-r H norrep~qaoro < pT) 'f HMIIYJii.ca B Jia6opaTopHoii 
CHCT9M9 H c.u.M. npH.Be,JJ;eH!:l .B T80JIHU9 3~ 

Taomw;a 3 

<p>t-: {pL)""o . {p)''I"· <PL);""' <Pr'>r <p/>, 
ToB/c rai/c rai/c raB/c · . TuB/c {TuB/c) 2 

0,53! 0,476 0,242 0,060. 0,1?2 0,050 

±0,009 ;t0,009 ;t0,003 . ;t0,003 ±<).,002 ±0,por .. 
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CpaBHeime IIOJJY'leHHOI'O HaMH 3Ha'IeIDm <pr>r C .naHiruMH 
.lWYI'IDC aBTOpOB IIOR33EIJIO, 'ITO B HHTepBEUie m.mym,coB 5+!500 
TuBic BeJIH'IH~ <pr>t CJia6o 3aBHCHT KaK OT aHepnm, TaK 
lI OT TIDia CTaJIItllBaIOOUIXCJI 8.lU)OHOB. 

IIapIUiaJU,HHH Koaqxpm.ui:eHT Hey!lpyrOCTH o(_H° , _T. e. .no-
JIJI rroJIHoil aHeprHH, rrepe,naBaeMrui: B peayJIDTaTe Bsam.,o~eilcTBWI 
rr°-MeaoHaM , cocTaBJIJieT ~tc° = 0,23 ± 0,0I. 

CpaBHeHHe 3TOI'O 3Ha'l:eHIDI C peayJIDTaTaMR .lU)YI'IDC pa6oT 
CBli,I{eTem,CTByeT B IIMD3Y TOI'O, 'ITO BeJilI'l:HHa ()(,co ,nJI.lI II N -
BaaHMo,neilCTBmi B HHTepBEUie .ID,!IlyJIDCOB 5 + 40 TuB/c IIpaKTH'IeC
KH He aaBHCRT OT aHeprHH. 

HccJie,noBaHO IIOBe,neiti!:e IIpORHTerp:epoBaHHOH no Pr2 RH
Bapn:aHTHOH CTPYKTYPHOil'IPY~RH rrpon;ecca (4) B pasJIHTJHliX 06-
JiaCTJIX (p830BOI'O rrpocTpaHCTBa. do 

Ha pHc. 5 rrpe,ncTaMeHo mmapn:airrHoe ceTieime · dyCJf rrpo
uecca (4) !IpH 5 TuB,/c B 38BHCHMOCTH OT rrpo,nOJIDHOtl.6HCTpOTH 

_ E c.u.M. y,.,, • ,11,Jm cpaBHeHM npne,neHH peayJIDTaTH aKcrrepR
MeHTOB IIpH 40 TuB/c H 100 TuB/c. 

40 

.0 
E 
--; 30 
::E 
~ 
>-
~ 20 
IO 
u 

1~l 

n-p-y+-·· T 

' ~ 
t 

+ T : : 

i f ~fi{f f 
r f : fq 
• 9 

• 5 GeV,t 
A 40 GeV,t 
o 100 GeV,c 

f +: + 
+ . 'f + 

·~ + + 
+ •• +. ,L •••••+ 

•• + .... ~ 
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1() 

' ,. -~ .-. 

·. ;'<J_ 

. . . . d,r 
B ueHTpaJIDH~il o6JiaCTH (Ye~~ 0) B0JIH'!HH8.. dy,~ IIplI 

5 TuB/c B rrpe,neJiax rrorpemHOCTeil COBIIa,naeT c ,naHHHMH IIpH 60-
Jiee BHCOKHX aHeprmi:x. 

PaccMOTpeHo rroBe,neHHe HHBapnaHTHOil cTPYKTYPHOil ipyHK
UHH B o6JI8CTH cppameHTa.IllIH Mlilll0HH (MaJIHe 3Ha'IE;l~ PL B na6. 
cncTeMe) H HMeTallJlero It" -Mesoaa (Manue sHa'!eHWI · pL B aHTH-
na6opaTopHoil cricTeMe). d 

. Ha PRC. 6 rrpne,neHH ,nn:qxliepeHUU8JIDHH8 Ce'l:eHWI. £ Ii rrpu 
5 I'aB/c H 40 I'aB/c B aaBHCHMOCTH OT A B Jia6.cncTeMe. IloKa
saHo TaKJle OTHomeime aTIDC BeJIHTJuH R • B o6nacTH pL < 0, 5 
TuB/c pacrrpe,neJieHM rrpaKTWieCKH coBrra,nam (cpe,nHee sHa'l:eHne 

2 = 0,98 ± 0,05). ,• 
....-~..-.-~~~~~~~---'--
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P.(TARGET),GeVfi:. 
PRc. 6 .. 

1.5 

AHEUIOI'H'IHHe pacrrpe,neJieHWI B _aHTHJra6opaTopHoil cncTeMe 
rrpi:i,ncTaBJieHH Ha p:im. 7. · B a TOM CJIYTiae ,nn:qxpepeHUHaJI~HHe-. ce'l:e-

. d!J' 
HWI £ dpL coBrra,nam B 6oJiee IDHPOKoil o6JiacTH pL-< 2 TuB/c,. 
r.ne cpe,nHee sHaTJeime. R, = I,00 ± 0,05. . , . 

IlpHBe,neHHHe aKcrrepHM8HT8JIDHH8 pesyJIDTaTH MO!'YT CJIYlKUTD 
YK83aHH8M Ha TO, 'ITO B,orrpe,neJieHHh!X O6JiaCTJIX <pa3OBOI'O o6~eMa 

IIHBapn:aHTHOe .nn:cfxl>epeHUHEUIDHoe ce1IeHHe rrpouecca (4) o6HapyJKU-
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PHc. 7 

EaeT CKffUJIHHrOEOe IlOEe.neHHe y~e IIpH 3HeprHH 5 Tull •• 
OcHOEHUe pe3YRhT8T!l ,nuccepTUUHH MOryT OUT!, C~OPMYRlipO

B8Hll CR8nJIOIIIHM oopasoM: 
I) BllllORHeHu HeOOXO,nuM!le MeTo,nuqecKMe pa3paOOTKH: 

- C03.Il.8HLI rrporpaMM!l .Il.Jill BllqMCR8Hllll OCHOBHllX ~H3H'IeC
!'truc xapawre p!1CTUR COOUTHil II no.nroTOERif R8HT cyMMaPH!DC pesyRh
T8TOE; 

-pa3pa60TaHa KOMITR8KCHM rrporpaMMa MO.U8Rlip0E8Hllll, 
3KCKRI03MEHllX rrpol.'(eCCOB _MHOlKeCTBeHHOro o6pa30E8HWI rr0-Me30HOB, 
yqnTUB8Iallllll ECe OCHOBH!le OC008HHOCTH 3KCITepuMeHTa; 

-paspa6oTaHa MeTo.nnKa onpe.neReHIDI ceqeHHil peaKUnil c 
oopasoBaHHeM HeCKORhKHX HefiTp8RhHllX qacTHU~ HBJUIIOO{MCJI pa3-
BMTH8M cTaTHCTnqecKoro no.nxo.na K pa3,neReHmo KaHaROB pearuum. 

2) B pesyRhTaTe H3yqeHllll IIpO[(eCCOB (I) H (2) npH 5 
rsn/c: 

- BnepEue orrpe,neReHu ceqeHna peaKUnii Irp - pWirir + 
+ (2,3,4) rr°; 

- H3Mepettu ceqeHna peaKUnii Irp- /lrr+rr+rr-rr-+(I,2,3)rr°'. 

12 

Paaee ceqemm: aTwc peaiuunt 6wm l3BeCTHH JI:mlll, npz 6oJiee HR3-
rucc aHeprmi:x. . 

, 3) · Orrpe,IteJieHa cpe,Itrum MH0l!:8CTB8HHOCTI, n°-M880HOB B He- . 
ynpyrwc Irp-B38HMO.rtelcTBIDIX IIpH 5 TuB/c <n.) = I,29 ± 0,04; 
no.nyqeHU .naHH!l8 0 KOppeJIIIIUlJIX B BHXO,Itax n°-Me30HOB H 38p!IllteH
HllX qacTJ.tU, AHwms 8TWC pesyJII,T8TOB 'H ,naHHUX O Irp-B38HMO.Uen~ 
CTBIDIX rrpH 60JI88 BHCOKHX aaeprrui:x Il0Ka38JI, qTo B'HHTepnaJie 
5 - 205 TuB/c: . 

- aHepreT:aqecKaH 38BHCHMOCTI, B9Jll[l!HH!l <n.) Y.UOBJI8TBOPH
T8Jil,HO onnc11BaeTCH KaK cTeneHHoii; TaK H JiorapH~MriecKoil qiyHK-·• 
IUmMlli 

- ,naHHHe o Irp-nsaHMo.rtelcTBHJIX corJiacymCH c paaee·nucKa
saHHon rHnoTesoii o HesanHCHMOCTH 1toppe.1IlIIUdi B nwco.nax HeiiTpML
HHX JI sapmtemmx Ill!OHOB OT THIIa CTaJIKHB8DIIHXCH 8,Iij)OHOB. 

4) B paMKax CR8MHHI'OBOrO COOTHOlll8HHfl (3) npoaHamI3lipOBBHll 
IlOJIYHllRJU)3HBHll8 ceqem o6p8.30B8HIDI. rr°-M830HOB B, Jrp-B38HMO.U6ifoT
BllllX IIpH 5 - 205 TuB/c. Ilp8.Il.Jl0l!:eHO npeo6p830B8HH8 ~-. Il03BOJUl
Jll!88 OillIC8Tl, 8.Il.HHLIM o6pa'smi nee KM8:mn,{8CH a1tcnepHM88HTaJil,Hll8 .naa
HUe. Ilpe,IOIOJiarM, qro YK3samma :rnepreuqec1taa san:e:cHMoCTL pac
npe.neJiemm F(z,s) = <n>6nlTl0)/ <n.)15"' m.ieeT MeCTO 11 B o6JiaCTK 6oJiee nu
COKRX 8Heprm!:, n~eHHUI pesyJILraT MOJICHO HHTepnpe~JI)?OB8Tl, RaK 
ROJmll8CTB8Hlt08 OIIl!CaHHe BOBMOl!:HOit ~PMH Bwco.n;a pacnpe,neJieHHJI 
F(z,s) Ha acmmTOTlf.RY. · · · 

5) Hcc~e.nonaHU OCHOBH!le xap8KT8PKCT:i!RH HlIILJIIJ3HBHOrO np~ec_. 
ca JJ"p--,. '( + • • • IIpK 5 TuB/c • CpaBH8Hll:8 IlOJJY118H!WX ~esym,i-aTOB 
C .rtaHHLIM:S:' )!;pyrl!X aBTOPOB Il0Ita3MO: , , 

-cpe,JlHld!: nonepeqH!lii m.myJII,C o-RB8HTOB B llll!lpOROM .Jll{8Il830-
He IIMIIYJILCOB (5-1500 TuB/c) CJiado 38Bl!ICKT ItaR OT 9H8pI'HK, TaR J[ 

OT T111I8 CT8JIKHB811Itl!XCSI 8,Iij)OHOB; 
- IlBPIUlaJILHHI R08~8HT HeynpyroCTH IA.IJ! (cpe,IUmH .nomi:' 

noJIHo2 aHeprD, · ynocmWI n°-MesoaaMR) ;II,1IR II N ~nsaHMo.rtel!cTnm!: 
npx 5+40 raB np8RT}tq8CRH He SaBlICHT OT 8Hepro CTaJIKHBaJll!HXCH 
qacT~ K COCTaBJUieT ~ 25%, • 

6) B peByJII,TaTe cpaBHKT8JII,HOrO aHaJrH3a npo:e:HTerp:mpoBaHHUX 
no p; xHBap:e:aHTHUX CTPYJtTYPHHX qiyHKIUiil npo,a;ecca JJ"p - o + ••• 
IIpH 5 I'aB/c II Ilpll 6oJiee BllCOKKX aHeprIDIX-YCTaHOBJieno: 

- lIHB8pHaHTH08 ceqemi:e %}. B D;eHTpam,Hol o6JiaCTH (IJ,~~ 0) 
IlpK 5 ThB COBil8,It88T B npe.neJiax IlOcy8mHOCT8il C .naHHHMH IIpH 9HeprIDIX 
40 H 100 TuB; 

13 



- B npe,neJiax norpemHOCTeii { "'5%) CTpYJtTYPHM qJyHK
I.U1ll B HHTepBaJie 5 - 40 ToB He 38BHCHT OT 3Heprnn KBR B 06.JiaC
TH qiparneHTilUJUI MHill8HH, TaK H B o6JI8CTH ipparMeHTBI.Ulli H8JI8T8.IO
ll18rO Ir-M830Ha. 

3Tl1 peayJILTBTH MOryT CBll,U8T8Jil,CTBOB8TI, B IIOJII,3Y Toro, 
qTo B onpe,lleJieHHHX o6JiaCTHX qiaaoBoro o6~eMa ,mrippepeHIUIBJII,Hoe 
ceqeHI18 IlpOI.(8CC8 Jrp - t. + • ~ • 06HapyJKllE88T CK8RJII1Hr0B06 
IIOBC,UCHHe yxe IIpH 3HeprHH 5 ToB. 

OCHOB,He peayJII,!BTU ,nuccepTauHn ony6Jil.IKOB8H11 B pa6o
TaX /~-3• 8-II H npe,ncTBBMJIHCI, Ha M8.lli,IIYH8pO,IUme ROHqiepeHI.(HH 
ITO qlll3HK8 BHCOKHX aneprHii B JIOH,UOH8 {1974 r.) H B IlaJiepMO 
(I975 r.).· 

.lliITe~a 

I. ill.Bamtap, ••• , JI.llian,nop H JW, OIDlli, I3-6I40, ,ITy6na (I97I). 
2. B.E.B1iHorpa,noB, r.MapTHHCKB, JI.lliaH,nop. owm, PI3-55I6, 

,lly6Ha ( 1970) •.. 
3. A.r.BoJIO,UI,KO, ll.C.PyMR:HUeB, JI.lliaH,llop, lll.C.lllomnalllBHJIH, 

OHi-111, I-8514, ,Ily6Ha (1975). 
4. ID.A.Ey,llaroB, ••• , JI,lliaH,llop n ,np, H~, I2, 1222 (1970). 
5. ID.A.Ey,naroB, ••• , JI.illan,nop n ,np. Ilnc1,Ma B E3T~, ~. 

665 (I97I); Hr.~, !i, I20I (I97I). 
6. ID.A.Ey,naroB, ••• , JI.llian,nop n ,np. Ilnc1,Ma B ~3T~, 14, 

363 (I97I). 
7. ID.A.Ey,naroB, ••• , JI.lllan,nop n ,np. H~, 1§, II65 (1972). 
8. H.C.AMarJio6eJin, ••• , JI.llian,nop If ,np. mum, PI-8699, ,lly6na 

(1975). 
9. H.C.AMar;ro6eJIH, ••• , JI.llian,nop n ,np. Ol1fill, PI-8793, ,lly6Ha 

(I975); Hw, 23, 978 (I976). 
IO. Yu.A.Buda,ec-v-:7 •• , 1. Sandor et al. JI!IR, E1-:9501, i:J,1br.a

0 

(1976); czer:b..Jo•1rn.Phys., B26, n.12 {1976). 

II. H.C.AMar;ro6eJIIt, ••• , · JI.llJan,nop H ,np. omm EI-8864, ,lly6Ha 
(I975); H~, _gg, I269 (I975). 

PyKOIIHCb nocrymrna B lf3.llaTeJibCKlfll OT.11811 

22 nnHH 1976 ro.11a 

14 


