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1. BBEAEHHE 

Hay4eHHe npo~eccoa c 6onbWOH nepeAa4eH HMnynbca AaeT aamHy~ 
HH$OpMa~H~ o CTPYKType HAepHoro ae~ecTBa. B Ha4ane 70-x roAOB 
6blflH Ha4aTbl HCCneAOBaHHR KYMYilRTHBHOrO pomAeHHR 4aCTH~ B aAPOH
RAePH~X aaaHMOAeHCTBHHx 11~B o6nacTH $parMeHTa~HH RAPa 6~nH 
Ha6Il~AeH~ 4aCTH~~ C napaMeTpaMH, BWXOAR~HMH Aa!leKO 3a KHHeMa
TH4eCKHH npeAe!l AflR B3aHMOAeHCTBHH nepBH4HOrO aApDHa C noKoH
~HMCH HYKilOHOM, H ycTaHoaneHbl eamHbte yH~~raepcanbHbte aaKOHOMep
HOCTH 3Toro npo~ecca 12(B na6opaTopHHX CERN 131, FNAL141 H HB$3 151 

H3y4a!lHCb xapaKTepHCTHKH BTOPH4HWX aAPOHOB C fiOilbWHMH nonepe4-
H~MH HMnynbCaMH /6nH/, pomAeHHbiX B aAPOH-RAepHbiX B3aHMOAeHCT
BHRX npl-1 BbiCOKHX 3HeprHRX. 6bl!la OfiHapymeHa aHOMaflbHO CHilbHaR 
A-aaaHCHMOCTb B~XOAa TaKHX aAPOHoe 1~6 ~ Aena~TCR nonwTKH o6DRc
HHTb 3TH HOBble 3aKOHOMepHOCTH B PRAe nOAXOAOB, HanpHMep, B MOAe · 
IlH KorepeHTHOH Tpy6KH /7!, B RAePHOH napTOHHOH MOAeml $IlyKTOHOB/S~ 
nepepacceRHHeM napToHoB npH npoxomAeHHH 4epea RAePHY~ 
cpeAY 191• 

Uenb~ AaHHolll pa6oTbl RBnRilOCb H3y4eHHe npo~ecca o6paaoaaHHR 
npoTOHOB c 6onbWHMH nonepe4HWMH HMnynbcaMH a RAPO-RAePH~x 
l. I UJlKHUtlt!HI'IHX. 

2. METOAHKA 

3KcnepHMeHTa!lbHWH MaTepHa!l 6w11 no!ly4eH C nOMO~b~ 2-MeTpOBOH 
nponaHOBOH KaMepw flB3 OH~H, o6ny4eHHOH e ny4Kax nerKHX penR
THBHCTCKHX RAeP p , d, 4He Hl~ npH. HMnYilbCe Ha HYKilOH nepBH4-
HOrO RAPa 4,2 f3B/c. BHyTpH KaMepw pa3Me~ailaCb MHWeHb H3 Tpex 
TaHTa!lOBWX n!laCTHH TO!l~HHOH 1 MM KamAaR.B 3THX nnaCTHHKaX 
H a npHnera~Hx K HHM cnoRx nponaHa I -3 MM KamA~H/ no4TH 
nOilHOCTb~ norno~anacb HcnapHTenbHaR 4aCTb cneKTpa npOAYKTOB 
pac~enneHHR RApa-MHWeHH. CpeAHHIII rpaHH4H~H HMnynbc perHcTpa~HH 

AilR npoTOHOB cocTaB!lRil -250 M3B/c 1101• CTaTHCTHKa co6wTHH 
Heynpyroro B3aHI·iDAeHCTBHfl RAep p, d, 4HeH 12C C RAPOM TaHTa!la 
6wna COOTBeTCTBeHHO 769, 1362, 780 H 1177 C06WTHH. 

AJ1R aHai1H3a OT6Hpa!1HCb nO!lOmHTe!lbHO aapRmeHHWe 4aCTH~W C 
KBaApaTOM nonepe4Horo HMnynbcap 2 >0,5 /r3B/c/ 2.AonR nonomHTenb-

.L-
H~X nHOHOB cpeAH OT06paHH~X TaKHM o6pa30M 4aCTH~, O~eHeHHaR 
no "--Me30HaM, COCTaBnH!la He 6011~e 4%. npH HMny!lbCe 4,2 f3B/c 
Ha HYKilOH nepBH4HOro RAPa $parMeHTW RApa-cHaPRAa HCnycKa~TCR 
npeHMy~eCTBeHHO B Y3KHH yr!lOBOH HHTepBa!l ,0 < 4 °, OTHOCHTeflbHO 
HanpaeneHHR nepBH4Horo RApa. KeaApaT nonepi4Horo· HMny!lbCa 3THX 
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~ ........ --------~,,~----------------
~parMeHTOB He npea~wan 0,5 /r3B/ci 2.B HaweM 3KcnepHMeHTe ao3-
MOli(Ha HAeHTH~HKaUHA cocTaBHbiX 4aCTHU THna d, t , 

8 
He no nnoT

HOCTH HOHH3aUHH. YaepeHHaA HAeHTH~HKaUHA BTOpH4HbiX AeHTPOHOB, 
HanpHMep,B03MOli(Ha B HHTepeane HMnynbCOB AeHTpOHOB 1,0-1,5 r3Bic. 
AonA 4aCTHU,Bb13biBa~Hx noablweHHYO HOHH3auHo,no oTHOWeHHO KO seeM 
nOflOli(HTellbHO 3apAll(eHHbiM 4aCTHUaM B 3TOM HHTepealle HMnyllbCOB 
cocTaBHna -9%. no3TOMy, ecnH e nepeoM npH6Il~ll(eH~H npeHe6pe4b 
BKflaAOM rr+-Me30HOB ~ COCTaBHbiX 4aCT~U, TO aAPOH~ C 6nH M0li(H0 

C4~TaTb npOTOHaM~. 
AnA y4eTa noTepb 4acT~U. eblneTao~~x noA yrnoM -90° K Hanpae-

neH~~ ny4Ka ~ norno~a~~~xcA e TaHTanoeblx nnacT~Hax, a TaKll(e 
4aCT~U, BbllleTa~HX nOA 60ilbWHM yrllOM K nllOCKOCT~ ~OTOrpa~Hpo
eaH~A, 6bl1111 aeeAeHbl nonpaeKI-1, 3aBHCA~I1e oT yrna BbllleTa npoToHa, 
KOTOpble He npeBbiWa1111 7%. C y4eTOM 3TI1X nonpaBOK KOfl~4eCTB0 
npoTOHOB, noAeeprw~xcA AanbHeHweMy aHa11113Y, AflR cny4aee e3ai1MO
AeHCTB11H AAPa TaHTana c nepe~4HbiM11 AAPaMI1 p,d,He 11 C paeHAilOCb 

247, 741, 933 11 2322 COOTBeTCTBeHHO. 

3. 3KCnEPHMEHTAJlbHbiE PE3YJlbTATbl 
Ha p11c. 1 npeAcTaeneHbl ce4eHI1A BbiXOAa npoTOHOB, o6pa3oeaHHbiX 

a dTa-11 CTa-e3ai1MOAeHCTB11AX, a 3aB11CI1MOCTH oT KBaApaTa none
pe4Horo ~Mnynbca npoToHa. CTpellKOH Ha p11c.1 yKa3aH K11HeMaTI14ec
K11H npeAell AilA HyKilOH-HYKilOHHbiX CNN)cTonKHOBeH11H. B11AHO, 4TO 
HdUJIIVJ-IdiVI'-'M iOjJC7:;;;;,.; ::: !:!"!!~, !"'::'"'<:0'-"""'"'"'-IAMIA ~TOT. noeJlell. 3Kcnepi1-
MeHTallbHble AaHHble AflA I d, He 11 C I Ta-e3ai1MOAeHCTBI1H annpoKCI1MI1-
poea1111Cb 3ae11c~MOCTb~ BI1Aa Ae -ap~ + B e-bp .f · Ha p11c. 1 
cnnoWHbiM11 n~HI1AM11 noKa3aHbl pe3YflbTaTbl annpoKCI1MaU111<1 AilA (d,C) 
Ta -e3ai1MOAeHCTB~~. AflA pTa-CTOI1KHOBeHI1H, BBI1AY MallOH CTaTHC
T11KI1, 3KCnepi1MeHTanbHble T04K~ annpoKC11MI1POBani1Cb OAHOH 3Kcno
HeHTOH. napaMeTPbl HaKnoHa 3KcnoHeHT AilA ecex o6ny4eHI1H np11 
11MnYilbCe AApa-cHaPAAa 4,2 r3Bic Ha HYKilOH npeAcTaBileHbl B Ta6n.1. 

Ta6nuua I 

3Ha~eHHJI napaMeTpOB HaKflOHa ~pH annpOKCHMaiJ;HH ce~eHHH BhlXOAa 
npoTOHOB saBHCHMOCTbJO A e -ap.L + Be -bp~ AflH esauMOAeiicTBHH 

nepBH~HblX HAeP p, d, He H C c HAPaMH TaHTana npH HMnynbce 

Po =4,2 rsB/c Ha uyKnOH 

Ap p d He c 

a 3,2~0,6 3,4+0,5 3,2+0,4 2,6+0,3 

b 0,9+0,5 0,4+0,3 1,0~0,5 

x 21n 0,59 o-:-73 t-:-16 I , IS 
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Puc.!. Ce~eHHH BhlXOAa npoToHoB 
B CTOflKHOBeHHHX dTa (!) H 
CTa (•) B saeucHMoCTH oT KBaA
paTa nonepe~Horo HMnynbca. 
CnnomHOH nuHHeii noKasaHa an
npoKCHMau;HH 3KCnepHMeHTan~ 
AaHHblX cyMMOH AByx sKcnoHeHT. 
fHCTOrpaMMN-npeACKa3aHHH KaC
KaAHOH MOAenH AflH CTa -esauMo
AeiicTBHH /eM. TeKCT/. 

Pnc • 2. P acnpeAeneHHe npoTo- ~ 

HOB c 6onbmHMH nonepe~HMMH r 
•n~nyn'hrRMH TTO flhiCTDOTe BO 
B3aHMOAeHCTBHJIX dTa (1\) 
H CTa (e). rucTorpaMMbl-npeA
cKasaHHH KaCKaAHOH MOAeJIH 
AflH CTa-coyAapeHHii. 

H3 Ta6n.1 BHAHO, 4TO napaMeTp~ HaKnoHa nepaoH 3KcnoHeHT~ AflA 
acex HaneTa~Hx AAeP a npeAenax owH6oK coanaAaOT. 

XoTA owH6KH a onpeAeneHHH napaMeTpoa HaKnoHa BTOPOH 3KcnoHeH-
T~ aenHKH, aHanH3, npoaeAeHH~H MeTOAOM MoHTe-Kapno, noKa3an, 
4TO He6onbwoe yaenH4eHHe owH6oK a onPeAeneHHH p~ c poCTOM no
nepe4Horo HMnyflbCa~ He npHBOAHT K nOABneHHO BTOpOH 3KCnOHeHT~, 
a TOflbKO yMeHbWaeT napaMeTp HaKflOHa nepBOH 3KCnoHeHT~ npH6nH-
3HTeflbHO Ha 10%. AnnpoKCHMaUHA cneKTpOB no KBaApaTy nonepe4-
Horo HMnynbca AilA npoTOHOB H3 (d, He, C) Ta -a3aHMoAeHCTBHH 
OAHOH 3KCnoHeHTOH AaeT 6ollbWHe 3Ha4eHHA x2/n. 

Ha pHc.2 npHaeAeHo pacnpeAeneHHe npoToHOB c 6nH no 6~cTpoTe 
a na6opaTopHOH cHCTeMe AilA dTa- HCT~a3aHMOAeHCTBHH. BHAHO, 4TO 
npOTOH~ C 6nH npeHMY~eCTBeHHO HaXOAATCA B ueHTpallbHOH o6naCTH 
6~cTpoT. PacnpeAeneHHA AilA dTa-H CTa-cTOflKHOBeHHH 3aMeTHO oT
IlH4aOTCA a o6nacTH ~parMeHTaUHH HaneTa~ero AApa. CpeAHHe aenH-
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p2 
.l. 

Ta6JIHUa 2 

CpegHHe 3Ha~eHHH 6wcTpoT npoTOHOB c BTIH B HHTepsanax 
pf =/0,5 +I ,0/ /f3B/c/ 2 H PI ~I ,0 /f3B/c/2 g.nH B3aHMo
ge:ikTBHH nepBH~HbJX }lgep p, d, He H C c agpaMH TaHTana 

p d He c 
/f3B/c/ 2 

0,5+1,0 

.2:. I ,0 

0,68.!_0,04 0,65.!_0,02 0, 79.!_0,02 0,87.!_0,01 

0,74.!_0,05 0,73.!_0,03 0, 77.!_0,03 0,88.!_0,01 

Ta6JIHUa 3 

3Ha~eHHH napaMeTpa a npH annpoKCHMaUHH A -3aBHCHMOCTH 
ce~eHHH Bb~Oga npOTOHOB cpf=/0,5 +1,0/ /f3B/c/2 

H p2> I , 0 /f3B/ c/ 2 cTeneHHOH 3aBHCHMOCTbJO BH"a ~ = cA a .l.- ,..., 2 p 
dp.l. 

0,5+ 1,0 I ,0 

a 1,07_:t0,02 1,17.!_0,03 

41-!Hbl 6biCTpOT npOTOH08 C on~ Ailfl 83ai-IMOAeikT81-1~ HaJleTaiOJUI-IX fiAeP 
c Ta n~l-18eAeHbl 8 Ta6n. 2 Ailfl A8YX I-IHTep8a1lo8 no pf: 
0, 5 ~ P .l. < 1 , 0 /r3B/c/2 1-1 p.l.~ 1 , 0 /r3B/c/ 2, Ha6nJOAaeTCfl y8e111-14eH!-Ie 
CPeAHero 3Ha4eH!-Ifl 6biCTpOTbl C poCTOM aTOMHOrO HOMepa fiApa
CHaPfiAa. 

Ha p1-1c. 3 npl-18eAeHa A -3a8!-ICI-IMOCTb ce4eH!-Ifl 8biXOAa npoToH08 
c K8aApaTOM nonepe4Horo 1-!Mnynbca 8 I-IHTep8anax /0,5+1 ,0/ /r3B/c/ 2 

1-1 pf~1 ,0 /r3B/cf2, ni-IHI-11-1 COOT8eTCT8yiOT annpOKC!-1Ma41-11-1 3KCnep!-1MeH-
v du a B TaJlbHbiX T04eK CTeneHHOI-1 3a8!-ICI-IMOCTbiO - =cAp eJli-141-!Hbl napa-dp2 • 

MeTpa a np!-18eAeHbl 8 Ta6n.3. AnnpOKCI-!Ma4~fl npo80AI-111acb c ~1-!Kca-
41-!e~ nep8o~ T04KI-1. ~3 Ta6n.3 81-!AHO, 4TO 3Ha4eH!-Ifl napaMeTpa a 
npe8biWaJOT eAI-IHI-14Y 1-1 c y8e11!-14eHI-IeM K8aApaTa nonepe4Horo 1-!MnYnbca 
~ -3a8!-IC!-IMOCTb CTaH081-1TCfl HeCKOilbKO Kpy4e. 

Ha pl-lc.4 np!-18eAeHbl cpeAHI-Ie MHomecT8eHHOCTI-1 nonomi-!TeilbHO 
3apf!meHHbiX 4aCTI-14, "--Me30H08 1-1 npOTOH08 C p2>0,5 /r3B/c/ 2 

.l.-
8 3aB!-ICI-IMOCTI-1 OT 8e11!-141-1Hbl MaKCI-!MaJlbHOrO K8aApaTa nonepe4HOrO 
1-!Mnynbca npoToHa 8 co6b1TI-11-1 A11fl CTa-cTOilKHOBeH!-1~. ~3 3Toro PI-ICyH
Ka BI-IAHO, 4TO Co6biTI-Ifl C o6pa308aH!-IeM npOTOHa C on~ xapaKTep!-1-
3yiOTCfl 6onbwo~ MHomecT8eHHOCTbiO 3apflmeHHbiX 4aCTI-14· Ha41-!Hafl 
C pfmaz~ 1,5 /r3B/c/2 CPeAHI-Ie MHOmeCT8eHHOCTI-1 3apl'lmeHHbiX 4aCTI-14 
npaKTI-14eCKI-1 He 3a81-1Cl'IT OT 8e111-141-1Hbl P ~ maz • 
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PHc.4. 3aBHCHMOCTb cpegHHX MHO
~eCTBeHHOCTeH nono~TenbHO 3a
PH~eHHb~ ~aCTHU - • , "- -
Me30HOB - e H npOTOHOB C 
P[?_ 0, 5 /f3B/c/ 2 - A OT BenH
~HHbl MaKCHMaiTbHOrO KBap;paTa 
nonepe~Horo HMnynbca npoToHa 
B K~OM co6biTHH CTa-cTonKHose
HHil:. fHCTorpaMMa - npegcKa3a
HHH KaCKagHOH MOgenH C ~eTOM 
CJlHnaHHH HYKilOHOB. 

PHc.3. A-3aBHCHMOCTb ce~eHHH 
BWXOga npOTOHOB C p~ /0,5-
1,0/ /f3B/c/ 2 -. H c 
p f 2: I, 0 /f3B/ c/2- e, llpHMWe 
IlHHHH - annpOKCHMauHH CTeneH-

du a Hoil: 3aBHCHMOCTbJO dpf .. cAP, 
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. ( r:.etcf 

B Ta6n.4 npl-18eAeHbl cpeAH!-Ie 3Ha4eHI-Ifl 1-1 Al-lcnepc!-11-1 pacnpeAene
HI-1~ no MHOmeCT8eHHOCTI-1 nonomi-!TeJlbHO 3apflmeHHbiX 4aCTI-14, " -Me3o
H08 1-1 npoToHo8 c pf~o. 5 /r3B/c/ 2 Ailfl 8cex Heynpyr1-1x CTa-a3ai-!Mo
Ae~cT81-1~ 1-1 Ailfl C06b1TI-1~ cp~1,5 /r3B/cf2.Ha61110AaeMyiO WI-IPI-IHY 
pacnpeAeJleHI-1~ no MHOmeCT8eHHOCTI-1 3aPflmeHHbiX 4aCTH4 MOmHO o6~f!C
HHTb ~1110KTYa4HfiMH 4HC11a 83aHMOAe~CT8YIOJUHX HYK110H08 l'IApa-cHapl'I
Aa/111, ~3 Ta6n.4 8HAHO, 4TO Ailfl co6b1TH~ cpf;::1,5 /r36/c/ 2 

8e11H4HHa OTHOWeH!-Ifl 0 2/ < n> yMeHbWaeTCfl, T. e. ~1110KTYa4H~ 8 
41-!Cile 83ai-IMOAe~cT8YIOJUI-IX HYK110H08 cTaH08fiTCfl MeHbwe. Ha pHc.5 
npeACTaBileHO pacnpeAeileHHe no MHOmeCT8eHHOCTH 3apf!meHHbiX 4aCTH4 
Ailfl 8Cex HeynpyrHX CTa-cT011KH08eHH~. BHAHO, 4TO cpeAH Heynpy
rHx CTa-83aHMOAe~CT8H~ cyJUeCT8eHHYIO A01110 cocTa811fiiOT MHoro
HyKilOHHble 83aHMOAe~CT8Hfl, npi-180AfiJUHe K 60J1bWe~ MHomeCT8eHHOCTH 
8TOPH4HbiX 4aCTH4· 

4. CPABHEH~E C TEOP~E~ 
C 4e11b10 TeopeTH4eCKO~ HHTepnpeTa4HH n011y4eHHbiX pe3y11bTaTOB 

6blno npo8eAeHo cpaaHeHHe 3KcnepHMeHTanbHbiX AaHHbiX c npeACKa3a
HI-IfiMI-1 AY6HeHCKO~ 8ePCHH KacKaAHO~ MOAeilH /MOAeilb AKM/ 1121 • 
Pac4eTbl 6bi11H npo8eAeHbl 8 2-8apHaHTax. B nep8oM 8apHaHTe pac4eTa 
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Ta6JIHQa 4 

CpeAHHe saaqeHHR H AHenepeHH paenpeAeJieHH~ no MHO~eeTBeH
HOeTH nOJI~~TeJihHO sa~H~eH~ qaeTHQ, "- -MeSOHOB H npo
TOHOB e ~-0,5 /fsB/e/ AJIH seex aeynpyrux CTa-ssauMOAe~
eTB~ H AJIH eo6~T~ C p: ~1,5 /fsB/e/2. 

Bee nono~
Tenh~e qae
THUf>l * 

ITpOTOHbl 

pf ~0,5 rsB 2 

e 

Bee aeynpyrue 
BSaHMOAe~eTBHR 

Co6~THH e npo
TOHaMH e 

17,8.:!:_0,4 

184+8 

P} ~ I , 5 /fsB/ e/2 140+ II 

28,2.:!:_0,6 

* ,[{aHHble no npoeMOTPY. 

10~~-+.~h-~~~~ 
~0 zo jQ 40 50 6 

Yucno ~apoxe"""'' '-latmuu, 

3,4.:!:_0,2 

10,7.:!:_0,5 

5,8.:!:_0,2 

10,4.:!:_0,8 

2,5.:!:_0,2 

7,9.:!:_0,3 

4' 1.:!:_0' 2 

8,0.:!:_0,8 

PHe.S. PaenpeAeneHHe no Mao
~eeTseaaoeTH sapH~eHHb~ qaeTHu 
B aeynpyrux CTa -eoyAapeHHHX. 

8TOp~4H~e 4aCT~"~ ~C ~ • ny~eHH~e B pe3y11bTaTe KaCKaA~P08aH~.R HyK-
110HOB nep8~4Horo .RAPa ~ ' He ~Cn~T~Ba11~ 83a~MOAe~CTB~.R B KOHe4HOM 
COCTO.RH~~. Bo 8TOpOM - 11 6 6 10 ~e A8a ~11~ o11ee HYK110HOB 8 co6biT~~ 
C ~Mny11bCaM~, pa311~4aiO~~M~C.R Ha Be11~4~Hy, MeHbWyl0,4eM napaMeTp 
Po,C4~Ta11~Cb COCTaBHbiM~ 4aCT~~aM~ (d, t, 8He). napaMeTp R paA~YC 
~MnY11bCHOH c~ep~ A11.R 0• ~ C11~naH~.R, O~eH~8a11C.R ~3 CneKTpOB 8TOp~4H~X 
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4aCT~~ 8 (Ne+ U) -cT011KHOBeH~.Rx 1 1S/ np~ 3Hepr~.Rx Ha HYK110H 
.RApa-cHaP.RAa 0,4 +2,1 r3B ~ 6~11 B~6paH paaH~M 90 M3B/c. TaKOH 
nOAXOA aHa110r~4eH y4eTy 83a~MOAeHCTB~.R B KOHe4HOM COCTO.RH~~ 
B MOAe11~ KOa11eC~eH~~~,/13Y4eT KOa11eC~eH~~~ HYK110H08 6~11 
o6yc110811eH 3KCnep~MeHTa11bH~M Ha61110AeH~eM Ha HaweM MaTep~a11e 
COCTa8H~X 4aCT~~, 0 KOTOP~X roaop~110Cb B §2. 

Ha p~c.1 np~aeAeH~ pe3y11bTaT~ o6o~x aap~aHT08 pac4eTa pac
npeAe11eH~H no K8aApaTy nonepe4Horo ~MnY11bca A11.R npoToH08 ~3 
CTa -83a~MoAeHcTa~i:1. B cooT8eTCTB~~ c 3Kcnep~MeHTa11bH~M~ yc-
1108~.RM~ ace C0CTa8H~e 4aCT~U~, no11y4eHHbiC BO BTOpOM 8ap~aHTe 
pac4eTa, c4~Ta11~Cb npoToHaM~. B~AHO, 4TO pac4eT 6e3 y4eTa 
c11~naH~.R /nyHKT~p/ He on~c~eaeT o611aCTb 6o11bw~x nepeAa4 
~MnY11bCOB. Y4eT c11~naH~.R /cn11owHa.R r~cTorpaMMa/ y11y4waeT on~ca-
H~e 3Kcnep~MeHTa11bH~x AaHH~x. 

Ha p~c.2 TaKme a 8~Ae r~cTporpaMM npeACTa811eH~ o6a 8ap~aHTa 
pac4eTa pacnpeAe11eH~.R no 6biCTPOTaM npoTOHOB c pf?,.O ,5 /r3B/c/

2 

a CTa-cT011KHoBeH~.Rx, a Ha p~c.4 - pesy11bTaT~ pac4eTa Koppe11.R
u~oHHOH 3aB~C~MOCT~ cpeAHC~ MHOmeCTBeHHOCT~ 4aCT~~ OT Plmax 
c y4eTOM c11~naH~.R. H3 pHc.2 B~AHO, 4TO cor11ac~e npeAcKa3aH~H 
AKM c 3Kcnep~MeHTOM He~c4~TaTb YAOB11eTeop~Te11bH~M, oco6eH
Ho a o611acT~ 6~cTpoTy>2. KacKaAHa.R MOAenb Ka4eCTBeHHO npas~11b
Ho BOCnp0~3BOA~T KOppe11.R~~OHHYIO 3aB~CHMOCTb MHOmeCTBeHHOCT~ 
OT P~max•HO np~ 3TOM cy~eCTBeHHO 3aB~waeT cpeAHIOIO MHOmecTBeH

HOCTb 4aCTHU /CM. pHc.4/. 

~. 3.11.~.1"!!')1~!:~!~!: 

Bo a3a~MOAe~cTBH.RX pen.RT~B~CTCK~x .RAeP p, d , 
4

He , 
1fc c 

.RApaMH TaHTa11a Ha61110AaiOTC.R 6ap~OH~ C 6011bW~M~ nonepe4HbiMH HM
ny11bCaMH, npea~wa~HMH KHHeMaT~4eCK~~ npeAe11 AI1.R NN-cTOI1KHo
eeHHH. 3aperHCTPHPOBaH~ COCTaBHble 4aCTHU~ (d, t, 

8
He) C none

pe4H~M~ HMny11bCaM~ p J. > 0 '7 r3B/c. PacnpeAeneHHe 6apHOHOB 
c p ~ >o, 5 /r3B/c/ 2 no KBaApaTy nonepe4Horo ~Mny11bca on~c~aaeTc.R 
A8YM.R 3KcnoHeHTaMH c ~3110MOM a o611acTH 1,5 /r3B/c/ 2.npoToH~ 
C nonepe4H~MH ~MnY11bCaMH pJ.>0,7 r3B/c HaXOA.RTC.R npeHMy~eCTBeH
HO B ~eHTpa11bHOH 0611aCTH 6~cTpOT. noKa3aTe11b CTeneHH A -3aa~
C~MOCT~ B~XOAa TaKHX npOTOHOB HeCK011bKO npe8~WaeT eAHHH~y. 
Co6~TH.R, coAepma~~e npoToH~ c nonepe4H~MH ~Mny11bCaMH 
PJ.>1 r3B/c, xapaKTepH3YIOTC.R 60J1bWOH MHOmeCTBeHHOCTbiO 3apRmeH-

H~X 4aCTH~. 

KacKaAHa.R MOAe11b 6e3 y4eTa B3aHMOAeHCTB~.R 8 KOHe4HOM COCTO.RHHH 
npeAcKa3~8aeT 3Ha4HTe11bHO MeHbWHH a~xoA 6apHoHoa c 6nH. Y4eT 
KOa11ec~eHUHH HYKI10HOB 3aMeTHO y11y4waeT cornacHe c 3KcnepHMeH
TOM, OAHaKO H B 3TOM CJ1y4ae He YAaeTC.R AOCTHrHYTb K011H4eCTBeH
HOrO OnHCaHH.R 3KCnepHMCHTaJ1bH~X AaHH~X. npeACTa8J1.ReT HHTepeC 
COnOCTaBHTb nony4eHHYIO COBOKynHOCTb AaHHYX C npeACKa3aHHRMH 
APYrHX MQAeJ1eH H npOAOJ1mHTb HCCI1CAOBaHHe Koppe11.R~HOHHWX xapaK-
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Tep~cT~K e'co6~T~RX c ~cnycKaH~eM 6ap~oHoe c 6onbW~M~ nonepe4-
H~M~ ~MnynbCaM~. 

ABTOp~ B~pa~a~T 6naroAapHOCTb y4aCTH~KaM COTPYAH~4eCTBa no 
~ccneAOBaH~RM Ha 2-MeTpOBOH nponaHOBOH KaMepe 3a nOM~b B 
o6pa6oTKe 3Kcnep~MeHTanbH,Oro MaTep~ana ~ none3H~e o6cy~AeH~R. 
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PyKon~cb nocTyn~na a ~3AaTenbcK~H OTAen 
8 ~~nR 1982 roAa. 

AraKHmHeB r.H. HAP· Pl-82-535 
Ha6~AeHHe 6apHOHOB c 6onbmHMH nonepeqHh~H HMnynbCaMH Bo 
B3aHMOAeHCTBHHX HAep p, d, He H C c HAPaMH TaHTaJia npH 
HMnynbce 4,2 fsB/c Ha HYKnOH 

Bo B3aHMOAeiicTBH.IIX penHTHBHCTCKHX HAep p , d, He H C c HAPOM 
TaHTana Ha6~AeHhl 6apHOHbl c 6onbmHMH nonepeqHbJMH HMnynbcaMH, 
npeBb~aro~MH KHHeMaTHqecKHH npeAen AnHNN-cTOnKHOBeHHH. llpo
BeAeHO cpaBHeHHe 3KCnepHMeHTaJlbHb~ pesynbTaTOB C npeACKa3aHH.IIMH 
KaCKaAHOH MOAenH OTHOCHTenbHO Bb~OAa 6apHOHOB C 60nbmHMH p~ • 
3TH npeACKasaHHH He cornacyroTc.ll c 3KcnepHMeHTaJibHbiMH AaHHbiMH. 
YqeT Koanec~eH~HH HyKnOHOB ynyqmaeT cornacHe c sKcnepHMeHTOM, 
OAHaKO H B 3TOM cnyqae He YAaeTC.II AOCTHrHyTb YAOBneTBOpHTenb
HOrO .ODHCaHH.II AaHHb~. 

Pa6oTa BblllOnHeHa B Jla6opaTOPHH BbiCOKHX 3HeprHH mUIH. 

Agakishiev G.N. et al. Pl-82-535 
Observation of Baryons with High Transverse Momenta in p, d, 
He and C Nuclear Interactions with Tantalum Nuclei at 4.2 GeV/c 
4.2 GeV/c Per Nucleon 

The production of baryons with high transverse momenta 
beyond the kinematical limit for nucleon-nucleon collisions 
has been observed in interactions of relativistic nuclei p, 
d, , He,C with tantalum nuclei. The experimental results are 
compared with the cascade model predictions of high P~ baryon 
yields. These predictions contradict the experimental data. 
Taking into account the coalescence of nucleons improves 
the agreement with experiment, but in this case a satisfactory 
description of the data cannot be achieved either. 

The investigation has been perfomed at the Laboratory of 
High Energies, JINR. 
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