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A H H o T a u H s 

Bonhwoil: BbiXO.Ll .L:teil:TOHOB B npoToH-S.L:tepHbiX B3aHMO.L:teil:cTBHSX npH 

9HeprHSX T >> 1 Baa MO)KHO o6'bSCHHTb nepH¢epHqecKHMH B38HMO.L:teil:cTBHSMH 

nepaliqHbiX npOTOHOB C S,llp8MHo Yf CTOqHHKOM ,lleil:TOHOB npH STOM SBJISIOTCS 

HeynpyrHe HYKJIOH-HYKJIOHHhl9 B38HMO,lleil:cTBHSo 

Abstract 
·' 

A large yield of deuterons in proton-nuclear interactions at T >>:1 BeV can be 

accounted for the peripheral interactions of primary protons with nuclei. Peuterons are 

generated in inelastic nucleon- nucleon interactions. 



B pa6oTax'MHorux aBTopoB noKasaHo, qTo HyKnoH-RaepHwe BSaHMoaea

CTBHR B oqeHb WHpOKOft o6naCTH SHeprKA 1 HaqHHaR .OT HeCKOnbKKX aecRTKOB 

MsB 11 ao oqeHb 6onbWHX SHeprHA nopRaKa. aecRTKOB H COTeH BaB, xopowo' 
/1-71 

06'bRCHR'IOTCR . MeXaHHSM.OM BHyTpHRaepHOrO K8CKaaa fc::M~ 1 HanpHMep 1 . pa60T hl ; 1 

rae np~BeaeHa noap66HaR 6u6nriorpa~HR~ 

OaHaKo, B HacToRruee BpeMR yme HaKonKnHcb sKcnepHMeHTanbHbre ~aKThl 1 
KOTOpbiQ He yaaeTCR 06'bRCHHTb B paMK8X TaKoft· npOCTOii MOaenH. 

/8 9/ 
B pa6oTax • BnepBbie 6brno o6HapymeHo, qTo B H}"KnoH-RaepHbiX Bsau-

M.oa eftCTBHRX npK SHeprKR"; nopRaKa HeCKOnbKKX COTeH M SB C 6onbWOit Bepo

RTHOCTb'IO o6pasyiDTcR aeiiTOHbi. TaK, npu aHeprKH T = 660 MaB ceqeHKe o6pa-

soBaHHR aeftTOHOB Ha ~apax Be, C, 0 COCTSBnReT OKOnO 1% OT ceqeHHSI BC9X 

Heynpyrux npoueccoB. B nocneayiDruKx aKcnepuMeHTax STO RBneHue o6Hapyme
/10 11 I 

HO H npH 6onbWHX SHeprHRX 1 
.• 

OueHKK noKasanu, qTo cTonb 6onbwoe ceqeHHe o6pasoB.aHHR aeAToHoB npH 

SHeprHRX, B COTHH H TbiCRqli pas npeBbiW8'10WHX ero 9HeprH'IO CBSISH 1 HenbSSI aa· 
,. 

:lKe KaqecTBOHHO o6'bRCHHTb 1 OCTaBaRCb B paMK8X npOCTOft MOaenH BHyTpHRaep-

Horo KacKaaa. 

/12/ 
B pa6oTe noKasaHo, qTo B o6nacTH aHepruA nopRaKa HecKonbKHX co-

TeH MaB MO:lKHO n?nyquTb cornacue c aKcnepHMeHTanbHbiMK aaHHbiMH no nopRa-

napHbi9 BSaHMOaeiiCTBKR KaCKaaHbiX 

qacTHU BHyTpH Rapa 1 HO H npHHSITb BO BHHM8HH9 BS8HMOaeftCTBHSI C rpynnaMH 

HyKnOHOB 1 o6paSOB8BWHMHCR B pesynbTaTe ~n'IOKTyauHft nnOTHOCTH RaepHOrO Be

IU9CTB8o .[lnR aToro Heo6xoaHM0 1 qTo6br ~niOKTyanHR npousowna B o6'beMe, pas-. . .. --· . ___ , 

Mepw KOToporo He npeBocxoaRT BenHqHHbi KepHa HyKnoHa; nHwb· B aTOM cnyqae 
1/ 

~n'IOKTyauHID RaepHoro BeruecTBa MO:lKHO paccMaTpHBaTb KaK eaHHoe nenoe • 

1/ noa KepHOM Mbi'nOHKMaeM I19HTpanbHY'IO o6naCTh B HYKnOHe C paauy
COM r .... tr/MO:::..O 2.1o-1 3 cM, rae cocpeaoToqeHa tJCHOBHaR qacTb saepHoro Be
ruecTBa HyKnOH~~.13I. B 6onee nosaHeA pa6oTe 141 MaKCHManbHbiA pasMep o6-
nacTH ~n'IOKTY8I1HH Bhl6paH paBHhlM ae'6ooftdeBCKOft anHH9 BOnHbi nepBHqHoro 
HyKnoHa it• • OaHaKo aTo cnpaBeanKBO nHWb .anR ToqeqHhlX qacTHII IHnH B 

o6nacTH ManbiX 9H9prHft 1 Koraa anHHa BOnHhl ~· SHaqHTenbHO 6onbW9 pas-
M9pOB KepHa/ • npH BS8HMOaeiiCTBHH pe/!nbHbiX qacTHU onpeaenR'IOIU9ft ~RBnReT-
CSI He ae' 6poAneBcKaR anHHa BonHbi it• • :a reoMeTpaqecKHe oaaMepbi STKX 
qacTHilo 

. ' 
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O~HaKo, c pocToM aHeprHH ynpyroe ~saiMo~eficTBHe nepaHqHoro HyKno-
1 

Ha C ~efiTOHOM npH06peTaeT Bee 6onee HpKO Bbipa:>KeHHblfi ~Hc}JpaKUHOHHblfi xa

paKTep, npH aTOM BepOSITHOCTb CT.OnKHOBeHHfi C 6onbWOfi nepe~aqefi HMnynbca 

~etlToHy 6biCTpo yMeHbwaeTcH, K aK noKasanH oueHKH, o6pa~oBaHHe ~efiTOHOB 

sa cqeT c}JniDKTyauHtl H~epHoro aewecTBa cTaHOBHTCH He cyruecTBeHHbiM yme 

npH aHeprHSIX T- r + 2 Baa. 

npH aHeprHHx, 6onbwHx HecKonbKHX Baa, HCTOqHHKOM ~et!:ToHoB MoryT 

HBnHTbCH HeynpyrHe NN H 
/15/ rrN cTonKHOBeHHH BHyTpH H~pa • O~HaKo 

OUeHKH DOKa3biBalOT 1 qTo 6onblllaSI qaCTb pO~HBWHXCSI TaKHM o6pa30M ~etiTo-

/16/ . 
HOB nornoruaeTcH, ewe He ycnea noKHHyTb H~po • H.enornoweHHbiMH ocTa-

lOTCH B OCHOBHOM nHillb ~etiTOHbl 1 pO~HBillHeCSI B ~aneKOti ~HcPcPY3HOti o6nac-

TH H~pa, r~e cTonKHOBeHHe .nepaHqHoro HyKnoHa c HyKnoHoM H~pa He conpoao:m:

~aeTcH BHyTpHSI~epHbiM KacKa~OM, nepe~aqa HMnynbCa S!~py llpH aTOM HeBe

nHKa H H~po ocTaeTcH cna6oaos6ym~eHHbiM. 

,D.nS! pacqeTa TaKHX CTOnKHOBeHHti MO:lKHO BOCDOnb30BaTbCSI o6onoqeqHoti 

MO~enbiD H~pa. 06osHaqHM qepes Nn£( H 'Pnfj qHcno HetlTpOHOB H npoTOHOB 

Ha ypOBHe C ~BaHTOBbiMH qHcnaMH (n,f,j) • n YCTb KOac}JcpHUHeHT ,Unf_ xa

paKTepH3yeT napuHanbHhlti BKna~ OT B3aHMO~eilcTBHSI C HyKn6HOMeHaXO~SIIllHMCSI 

Ha aTOM ypoaHe. Tor~a Ha6niD~aeMoe Ha onbiTe OTHoweHHe 'IHcen po:m~a

lOrUHXCH ~et!:TOHOB H npoTOHOB ~nH HeKoToporo H~pa X 

d d 
( p J x = ( -p J N N'£. ( NneJ + PneJ J Mne , 

/1/ 

r~e (-d-) -oTHowet~He qHcna ~etiTOHOB H npOTOHOB C paBHhlMH HMnynbca-
P NN 

po:m~alOIUHXCSI B HeynpyroM N N cTonKHOBeHHH, ·a cyMMHpoBaHHe Bbmon-MH, 

HS!eTCSI no BCeM yqaCTBylOIUHM B peaKUHH ypOBHSIM S!~pa 

ypoaHeil onpe~enHeTcH aHeprHetl Bos6ym~eHHH H~pa 

CyiUeCTB9HHbiM napaMeTpOM TeOpHH, 

€ 

X • 4ncno aTHX 

t KOTOpaS! S!BnS!eTCSI 
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Ha pHCYHKe npHB9.£l9Ha 38BHCHMOCTb OTHOW9HHH ( : ) OT BenH'lHHbi ( .LlnH 

cnyqag B3aHMO.llei1cTBHH 25-BaBHhiX npoTOHOB c H.£lp8MH nnaTHHhi. Pac'leT Bbr-

nonueu .llnH yrna 0 = 16° B na6opaTopuoi1 cn:cTeMe KOOp.llHHaT n: HMnynbca po%-

.ll8IOWHXCH 'l8CTHU p d= p = 
/10/ p 

5,3 Baa/c, 'ITO cooTBeTcTByeT ycnoBHHM aKcne-

pHMeHTa B pa6oTe • 3uaqeun:e d /15/ (-)..,.r Mbi B3Hnn: H3 pa60Tbi t I'.ll9 .llnH p • jJ' 

ero Bhl'lHCneHHH 6hlna HCnOnb30BaHa CT8THCTH'l9CKaH TeOpHH MHOmecTB9HHOI'O 

o6paaoaaun:s 'lacTn:u. K oacpcpn:un:eHThi Mne Bhi'lHcneHbi no .ll8HHhiM Beun:o~~1/. 

d .[lns cornacoaaun:s c aKcnepn:MeHTanbHhiM auaqeuHeM ( __ ) = 0,024 + 
p pt . -

+ 0,003/lO/ 8 M 
cne.llyeT npe.llnonomHTb 1 'ITO € -:::.. aB, T.e. 'ITO OCHOBHaH 'l8CTb 

.ll9fiTOHOB pOm.llaeTcH B CTOnKHOB9HHHX, npn: KOTOpbiX B036ym.llaiOTCH nHWb ca-

Cpaaueun:e aKcnepn:MeHTanbHhlX n: TeopeTn:'leCKHx .ll8HHhlX npn:Be.lleHo B 

Ta6nn:ue 1. 

KaK BH.ll.Ho, MO.llenb nepn:cpepn:qecKn:x B3aHMO.llei1cTBn:i1 npoTouoB c .H.llpaMn 

Mo meT o6bHCHHTb n:aaecT H hie aKcnepn:MeHT anbH hie .ll auu hie. X apaKTepuofi 'lePT o fi 

9TOfi MO.llenn: HBnHIOTCH CHnbHhle H3M9H9HIIH BhlXO.ll8 .ll9i1TOHOB B6nH3H M8I'H'lec-

KHX H.£l9p. 

B aaKnroqeun:e Mhi C'IHTaeM CBOHM npHHTHhiM .llOnroM no6naro.z:tapn:Tb 

.O:.H. Bnoxn:uueaa, H.K. Baopoaa n M.r. M.ewepHKoBa sa o6cym.lleun:s n: ueu

Hhle KpH~H'l9CKH9 38M9'18HHH. 

. . 
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TAEJUIUA . I 

OTHorne~HH 4Hcen po~~a~~HXCH ~e~TOHOB, npoToHou H 
+ Tf - M830HOB 

--------------------------------,------------------------
Teo~HH ! 3KcnepHM8HT/IO/ 

-----------------------------~--J------------------------. I 

. (*)'Pt 0~03 
(~)At 0,02 

(cjp },t: C-*)4\C. I '5 

(%-+)1>~ 0,08 

(olA--t)At. 0,05 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0,024 :: 0,003 

O,OI7 :!: 0,00?. 

I,4I :!: 0,34 

0,080 :!: O,OIO 

0,053 :!: 0,008 

________________________________ J ________________________ _ 

.. 
• 
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