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WHTepec K pea~au nepesap~ HAep Ha ~ax oOycnoaneH B 

3H8~TenbHOR Mepe TBM, qTo SKCnepHMeHTH /1,2/, npOBBABHHHe B ~0He 

H CaRne, yKas~aiDT Ha c~ecTBeHHYm pon& 

B030Yll,IIBHHH ABnbTa -H3008pH B STHX 

S~KTOB KO~eKTHBHOrO 

npoQeccax. 

TeopeT~ecKHR aHanH3 STHX 3~KTOB, CBH38HHHX C xapaKTepHCTHKBUH 

ssaHMo~eRcTBHH ~enLTa -nsoOapa c HABPHHM se~ecTBou, TpeOyeT 

sHa~TenLHO Oonee nonHHX, qeu HMe~eca, aKcnepHMeHTanLHHX ~aHHHX. 

8 qacTHOCTH 0 BBli!HYID pOnb B 8H8nH39 HrpBIDT 

aKcnepHMeHTBRbHYe ABHHYe no no~ ceqeHHHM nepesap~ HABP Ha 

~ax /3,4/. 

8 3TOR CT8Tbe MY onumeu MBTOA H npHBeAeM pesyn&TaTH H3MepeHHH 

ceqeHHR peaK~~HH nepe3ap~ 3H • 3He Ha H, C, Al, CU H Pb npH 

HMUyn&ce TpHTOHOB OKQnO 9 raB/c. 

3KcnepHMeHT npoBO~nCH H8 ~e~eHHOM nyqKe CHHXpoW830TpOH8 RB3 

ORRW. ~cnOnL30B8RHCb cqeT~ H aneKTpOHHKa TpHrrepHOR CHCTBMY 

YCTBHOBKH rMEC /5/, ITOCKOnbKY ycKopeHHe fiA9p TpHTHH COnpREBHO C 

cepbe3HYUH T9X~9CKHMH npoOneMaMH, MY HCnOnL30B8nH BTOp~ 

TpHTHBBhiJ! nyqoK, IJ)opuupyeMUR H3 qjparMeHTOB YCKopeHHHX fiABp. 8 

CHHXpoll)B30TpOHe YCKOp&RHCb ~a 4He AO HMnYnLCa !2 ra8/c. ITyqoK, 

BhiBBABHHhiJ! H3 YCKOpHTen&, nonSAan H8 I!I!JIIBHb H3 nonHCTHpona ( OKORO 

4 r/cu2). Bee uarHHTHhle aneueHTH (TpH noaopoTHLIX uarHHTa H ceML 

AYOneTOB nHHS ) , pacnonOlji8HHhle sa MllllleHbJO , H acTpaHBannc& Ha 

TpaHcnopTHpOBKY nyq~ta 3H c HUDYnLCOM 9 raBic. 
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MeTO~ HSMepeHHH Ce~e~ nepesap~ TpHTHH B renHA OCHOBaH Ha 

113MBpeHmll 81111JIIITY~ CIIPH3JIO!I CO CUIIHTHJIJillUIIOHHOPO c~eT~Ra, 

paCilOJIOlKBHHOPO 38 IOOIIB!ThiO, /maJIOrH~Jmll Me TO~ Mhl HCilO.Jlh30B8JIII ,n.JIH 

H3MepeHHH ce~e~ nepeaapHJOQ~ JIIITHH B OepHJIRHA /6/. 

B CJI~ae H3MepeHHH ce~emil~ peaRUIIII 3H • 3He 3a~a~a CBO)IIITCH R 

onpe~eneHHIO ~OJIII ~acTHQ c aap~ou 2 aa MHIDeHhiO. BepoHTHOCTb 

00p830B8HHH ~ep 4He H3 Tp14THH ilpH H8111HX SHeprHHX Ma.Jla H B 

~a.JlbHeAmeM He y~~Banacb. 3a~a~ c~eT~R (c~eT~R A) paauepoM 

3X5 CM pacnoJiaraJICH Ha BXO~e B MBrHHT Cil-4I. 

ycTaHaBJIIIBBJIIICh Henocpe~cTBeHHo sa c~eT~oM A. qeT~pe c~eT~a 

(rpynna C) paaw:epoM 30x40 CNI Ra~ pacnonaraJIIICb aa MBrHHTOM 

Cil-4I npH6Jli43HTe.JlbHO s 5 M oT MHmeHH. Cr.lrHa~ c nepsoro c~eT~a 

(C1) 9TOR rp~ no~aBBJIIICb ~epea J114HBR~e BopoTa Ha 8H8Jli433TOp 

NTA. CI!PHa~ c Tpex ocTanhmiX c~eT~ROB rp~ C no~asa.Jll4cb Ha 

noporn RClTOp~X YCT8H8BJII4B8J114Ch TaR, ~TOO~ 

BBpOHTHOCTh cpa0aT~3HHH cqeT~Ra OT peJIHTHBHCTCROR ~ac~ C 

aap~OM I O~Jia OROJIO 0,5. KoMa~a (cTpoO) Ha H3MepeHHe HMUy.Jlhca 

cqeT~a c1 no~asanach
 npH o~ospeMeHHoM cpaOaT~BaJIHlll c~eT~Ra A H 

C~BT~OB C2 , C3 , C 4 , MarHH'THOe ilOJie Me~ IOOIIB!ThiO 1!: rpynnoR 

C~BT~OB C il03BOJIHJIO nponycTHTh nepB!!:~ ilY~OR MHMO 3Tl!:X 

C~eT~KOB. il09TOMY ~aJKe T8KOR "MHrKI!:R" peJKHM pa(loT~ C~eT~KOB 

C2-C4 il03BOJ114Jl CHH3l!:Th ~CJIO CTpOOOB ~0 HBCKO.JlhKI!:X ~BCHTKOB B UHKJI 

ilpH HHTBHCI!:BHOCTH ~a TpHTOHOB OROJIO 3·I04 ~3CTHU B UHKJI, 

BepoHTHOCTh JKe perHCTpBUHI!: ~yxaap~oa ~ac~. npome~eR ~epea 

rpynny C, O~Jia npaR~BCRH IOO%. 

B Ka~eCTBe l!:JlJIIOCTpBUHI!: Ha p~~:c. I np!!:Be~eH cneKTp CIIPHBJIOB 

aHa.Jli43HpYIOIIIero c~eT~a, m>n~e~ c yrnepo~oR IOOIIBHhiO TOJJllliiHOll 

8 750 r/c~. 
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AMWU1TY):IA 11MI1YJ1bCA, OTH. E):l. 

Pile .1 

B H3MepeHHHX ucnonh30Ba~ch NMmeHH: C (3,45; 8,50 H II,95 

r/cu2), Al( 6,02 H 12,3 r/cu2), CU (21,3 H 28,4 rlcu2), Pb ( 11,4; 

28,3 H 56,5 r/cu2) H CH2 (2,26 H 4,50 rlcu2). Mcnonb30BaHHe 

MHmeHeA 6onhmoa TO~ Tpe6yeT BBe~eHHH nonpaaoK Ha nornomeHHe a 

HHX KBK nepBHqHNX ~ep 3H, TBK H nepe3apHEeHHHx - 3He. Ce'!9HHH 

nornomeHHH 3H H ~e Ha ~ax npe~onaranucb o~aKOBHMH H 

Haxo~nucb no ~aHHHM pa6oT /7,8/, B Ta6nune npuae~eHH nony'!eHHHe 

HaMH ~aHHHe.no no~ ceqeHHHM (ace) nepe3ap~ H 38BHCHMOCTb 

oTHOCHTenhHOA aenu~ ce'!eHHA nepe3ap~ (R1 , ce'!eHHe 

nepe3ap~ Ha yrnepo~e npHHHTO 3a e~ oT aToMHoro aeca 

~a-MHmeHH. Ce'!eHHe nepe3ap~ Ha ao~opone nony'!eHo no naHHNM c 

yrnepo~oa H nonu3THneHoao~ MHmeHHMH. 

KpOMe 

CTBTMC~eCKHX, OmH~KH, CBH3aHHNe C HeTO~OCTbE 3H3HHR ceqeHHR 

nornomeHHH TPHTHH H renun a MHmeRRX. 
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Ta6JJHU8 

Mlll!!eHb o08
(M6) R1 ~ 

H 0,71 ± 0,06 0,36 ± ({02 

c 1 ,96 ± o, 15 1 ,00 1 ,00 

Al 2,55 ± 0,20 1 ,30 ± 0, 05 1 ,22 

cu 3,42 ±0,27 1. 75 ± o, 10 1 ,53 

Pb 4,88 ±0,39 2,49 ± 0,09 2' 14 

B Hamel! pa6oTe /6/ 6ano nOK838HO, qTO B paMKax reoMeTpaqecKol! 

MO~eJJH CTOKKHOBeHKf! /9/ 1~8-CHap~a Ap C ~OM-IIllm8HbiD At 

38BIICHIIOCTb ceqeHKf! nepH¢8JlllqecK!IX CTOJJKHOBeHKf! OT At ~OJJliC!!a 

Oll:IICUB8TbCH ~OpyYnol!: 
( 1 ) 

r~e napaueTp b onpe~enneTCH 1~3 annpoKclll!aU!Ill ~aHHHx no ceqeHHHM 

H9YflPYI':IIX CTOKKHOB9HKll ~OpyYJIOl!: 
2 

oin ~ ( Ap + At - b ) • (2) 

K cozaneHllro, 3Kcnep:lllleHT8RbHHe ~aHHHe no ceqeHliHM Heynpyrax 

CTOnKHOBeHHH 3He (3H ) :11118IDTCH TORbKO HB nerKHX ~aX ( Be, C, Al 

- c11. /7/). Haanyqmee 3HaqeEHe napaMeTpa b, Ha~eHHoe no 3Tlll! 

~aHHHM, paBHO 0,54. EcJJH Tenepb Hcnonb30B8Tb ~OPNYRY (I) c b~0,54 

BO BC811 ,IJ;118n830H8 8TOIIHHJl BSCOB ~ep-llllmeHel!, TO ~ At-

38B:IIC:IIIIOCTII OTHOC:IIT8RbHNX ceqeHllf! ~ nep~paqeCKliX CTORKHOBSH:IIf! 

no.nyqaTCII 3HaqeEHH, npr.me)jel!lme B qeTBepTOl! KOROHK8 T86JIIII1l>l. 

CpaBH8Hll8 KOROHOK 3 :II 4 T86nlluY nOK83~B88T, qTo ceqeEHII 

nepeaap~ Tp:IITHII B renlll! c yse~eHlleM aToi!Horo aeca MHmeEH 

pacTyT H8CKORbKO 6~CTpee, qeJI ceqeEH!I nepw®ep~eCK:IIX CTOnHOBeHH0. 

AHano~all oco6eHHOCTb At-38BliCHYOCTH oT»eqanacb Hal!ll B pa6oTe 

/6/ ~ peaKU!Ill 7 L1 + At • 7 Be + Eule paa no~epKHeM, qTo 

npoae~eHHUR aHan~~a npe~onaraeT cnpaae~OCTb reoMeTp~ecKol! 

110~8n:ll CTOnKHOB8HliH ~ep. 
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0IIIH6KI! 1!3MepeHI!LIX no.JIHblJt ce'!ellitll nepeaap!l,llKI!, 
YTIOMI!H8Bmi!XCH, BK»>D''8DT: 

Kpoue YJI[e 

- OIIIH6K,I', CBH38HH,VD C B03MOJIHOO npi!MeCbiD B ll,I"'Ke Tpi!TI!H 
npOTOHOB I!RII ~eATOHOB; 

- OIIIH6K,I', CBH38HH,VID C ~8R8HI!8M '18CTI!U C sap~oM 2 B Cfl8KTpe 
Cl!rHBROB 8H8R1!31!p,VIDm8rO C'I8T~a; 

- Oilli!OKII B paC'I8T8X annapaTypHoa I! reOM8Tp1!'18CKOA ~BKTHBHOC
TeA peri!CTpaUI!I! 3He. 

reoMeTp1!'18CK8H 3~BKTI!BHOCTb, T.e. BepOHTHOCTb ~y 3He nonaCTb 
B C'IBT'II!KII rp,VnnR C, 0UBHHB8R8Cb Ha 0CHOB8HI!I! 3KCII8p!!M8HT8RbHNX 
~a~x IIOI oO yrno~x 11 I!Mnyn&caux 

oOpasoBaBilli!XCH B p88KUI!I! 3He + C 

pacnpe~eneHI!HX ~ep TpHTHa, 
3 H + •••• Munyn&CHo-yrnoaue 

pacnpe~eneHI!H 3He Ha pasHMX Ml!mBHaX npe~onaran~~c& o~HaKoBMMI!. 
JipasouepHOCTb TSKOI'O npe~OROJ118HI!H IIO~TB8pllr,ll88TC8 

aKcnepi!MeHTan&RUMI! ~aHRUMI! 121. 

a~BKTI!BHOCTb oKasanac& pasHo0 0,90 I 0,05. CpaBHI!Ten&Ho H1!3K8H 
'I,VBCTBI!TBRbHOCTb p8CC'II!T8HH00 reOMBTpl!'leCKOA 3~BKTI!BHOCTI! K 
sapHaQHau sxo~x ~a~x (yrnoaoe 11 I!Mnyn&cHoe pacnpe~eneHI!e 3He, 
yrnosoa 11 I!MnYn&cHMA pasopoc ny'!Ka 11 T.~.) oOycnoeneHa ~oson&Ho 

Oonhilli!M TenecHMM yrnoM, KOTOpaA nepeKpHB8nl! C'IBT'II!KI! rpynnM C. 
B paOoTe /IO/ np!!Be~eH pe3yn&TaT l!suepeHI!H ceqeHI!H nepesap!l,llKI! 

1,4 I 0,4 MO llpl! 6,8I raB/c renHH-3 B Tpi!TIIA Ha yrnepo~oa 

Ml!mBHI! B KI!HBM8T1!'18CKOA oOnaCTI!, He aKnm'!aromea npouecc 
KB83HYliP,VroA nepesap!l,llKI!. EcJIIII ,l"'eCTh BMa.ll SToro npouecca no 
~aHHMM, npH88,li8HHMN B TOA ze paOOTe /!0/, TO non,l"'a~aaca B8ni!'II!H8 
non~~oro ce'!eHI!H nepesap!l,llKI! ( !,75 ±~5 MO ) xopomo cornac;reTca c 
COOTB8TCTB~ ce'!eHI!eM, 1!3MepeHHMY HaMI! ( !,96 I0,!5 M0 ). 
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HET JJH I!POBEJJOB B BAWER BHBJJHOTEKE? 
BLI MOmere nonyq.un. no no~:~Te nepequcneHHLie HIQ<e KHKrH, ecnH oHH He 6!tUJH 38.· Kll38JU.t panee. 
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.l1y6Ha,1987 

Tpy.D,w IV Me}f(AyHapo,!I.Horo CHMR03HYMa no H36pBHHb1M 
npo6neMBM CTBTHCTH'IecKOH MeXSHHKH . .0:y6Ha,}987, 

Tpy.D;Eil pa6o~:~ero coaelUilHHR ''CospeMeHahJe 
aanpasJieHHR B aKTHB9.UHOHHOM llHMuse OHRH". 
,Uy6Ha, 1988 

Tpy.QI>I xui MI!)I(,J];yaap6.QHoro CHMnosuyMa 
no R.QepaoA 3JieKTpoHHKe. Bapaa, 1988 

Tpy.QI>I Me'lkAYHBpoAHoA WKOJihJ no sonpocaM 
OpHMeHCHHR 38M B ¢lHSHIZeCKKX HCCJJe.D.OB8HHRX. ,lzy6aa, 1988. 

TpyA!>I ceMuuapa ''rpasuTaQHOHHil.R sHeprHR 
H rpaBHTatnfOHHhle BOJIHbl", ,ijy6Ha,l988 . 

Tpy,ll,bl pa6o11ero cose1.1..18.HHR no reHeTH'IIecKoMy 
.Qeit:CTBHIO KOpnyCJ<yJIRpHbiX H31Jytii!HHA, .lly6Ha, 1988 
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TEMATHqECKHE KATErOPHH nYBnHKAQHR 

OB'bE,l{HHEHHOrOI HHCTHTYTA H,li,EPHWX 

HCCJIE,l{OBAHHR 

I. 3KcnepHMeHTanbHaR $H3HKa awcoKHX 3HeprHH 

2. TeopeTH4ecKaR $H3HKa awcoKHX 3HeprHi< 

3, 3KCnepHMeHTanbH,aR Hei<TpOHHaR <I!H3HKa 

It •. TeopeTH4ecKaA I!IH3HKa HH3KHX 3HeprHi< 

5. MaTeMaTHKa 

6. liAepHaA cneKTpO<CKOnHA H paAHOXHMHA 

7, <I!H3HKa TA*enwx HOHOB 

8. KpHoreH~>~Ka 

9. YcKOPHTenH 

10. AaToMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbHWX 

AaHHwx 

11. BW4Hcn~>~TenbHaR MaTeMaTHKa H TeXHHKa 

12. XMMHR 

13. TexHHKa ci>H3H4e.cKoro 3KCnepHMeHTa 

1lf, 11ccneAOBaHHR 1'BePAWX Ten M *HAKOCTeM 

RAepHWMH MeTOIIaMH 

15. 3KcnepHMeHTant.HaR <I!H3HKa RAePHWX peaK~Hi< 

nPH HH3KHX 3H•!prHRX 

16. AosHMeTpHR H 4JH3HKa saUIHTW 

17, TeOpHR KOHAeHCHpOBaHHOrO COC.TORHHA 

18, 11cnOnb30BaHHe pe3ynbTaTOB H MeTOAOB 

<IIYHAaMeHTanb~IWX tiM3H4eCKHX HCCneAOBaHHi< 

B CMB*HI>IX o6nacTAX HayKH H TeXHHKH 

1!j, EiHO<I!M3HKa 
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, Aapa.;,~Ht<o' C.A. " Ail- . , P1-91-239 Ce~eH~R nepeJar»'IAK~ 3H-+ 3" He Ha eoAopOA~._yFnepoJJ.e, 

flpoB~JJ,eHHble' ~~-l\4epeHHR ce4~H~ ~epe3ap~.D,KVI,!,R'JJ,ep _ TpHTVIR (o~ono 9 r3B/c) B RJJ,pa renV'I'R~3 Ha pa3HbJX MH.,WeH.RX- JJ,ant.-t lfll6AY_IOI..U,It1e peJyllbT,aTbl: 'H -0,71 ±0,06 M6< C ~ 1,96 ±0,15 M6, AI- 2,55±0,20 ,M6, Cu- 3A2 ± 
, ±. ~.27 M(:( Pb : 4,88 ±~,39 M6. On,~caria MeTOAVIKa H3~epeHVIC1. ~accMo~'pe~bl-
OCH.OBHble Ht:T04HVII<~-803!\I,IO>KH bfX CH.CTeMaTH."teci<VIX ouwt6oK. 

' '· ( ' 

' Pa6ora l3blno'in::t.eHa s Ila6oparopa.~H BbiCOKHx 3Hepnt~ OVJFH1. 

' ,I 

nepeBOA ll.H.6apa6ai.u 

' 

I '· 
Avramenko S.A. et al. 

I 

' 

1Cr.~S SectiOns of . .the· 3 H-+ ~He Re~ctior1 on ~ydrogen, 
C~rbon-~ Aluminium, Copper. and Lead at;9 GeV /c 

Pl-!3,1'239 

. The c~oSs sections;· of th-~ (3H;- :~e) reaction on nUclei at 9 GeV/c have b~en m~asured. The results obtained-, with different targets ar~ \th~ follow'i'ng:' 
H '->0,71,'± .06 mb, C ~ 1.96± .015miJ, AI- ~.5'5± .20 mb,Cu- 3.42_± .27mb, Ph- 4.88± .39 mb. The method ·of rneasutetnent is described. Possib_le sources of sys,te:ripatic e;rrors ar:e ~Onside'red.' 

Tbe in':'esti·gatiorl- Mas 
J~.NR. 

' L \ , I been pe:rfor~~d at t,_e Ll:l-boratory of High Energies, 

I Commu~iCation of ~he Joint Institute for Nuclt>:lr Research. tlubn.a 1991 · ·. .. 
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