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CTpHilllHHr nefiTpOHOB 9,38 raa/c Ha smpax ~OT03MyllbCHH 

HccnenyeTC.11 CTpHilllHHr C BbineTOM npOTOHOB npH B38HMOAeiicTBHH neiiT­

poHOB 9,4 raa/c C .RApaMH ~OTOaMynbCHH, l13MepeHbl AH~pemmallbHOe H non+­
HOe Ce'leHB.11 CTPHilllHHra Ha cpenHeM .Rnpe ~OT03MyllbCHH (_A =47), KOTopoe 

paBHO 253-186 Mo, 

Coo6meHHe 06LeAJ{H0HHOI'O HHCTHTyTa ll~epHblX HCCJie~oBamdi 

,lzy6aa, 1972 

Adamovich M.I., Dalkhazhav N., 
Larionova V.G., Tolstov K.D., 
Shabratova G.S. 

Stripping of Deuterons of 9.38 GeV/c on 
Photoemulsion Nuclei 

Pl - 6386 

There is studied the stripping with the proton escape 
at the interaction of 9.4 GeV/c deuterons with the photo~ 
emulsion nuclei. The differential and total cross sections 
are measured for the stripping on the medium weight photo­
emulsion nucleus (A=47) which is equal to 253 1- 35 µb • 

Communications of the Joint Institute for Nuclear Research. 
Dubna, 1972 



YcKopeHue nefiTpOHOB Ha CllHXpocpa30TpoHe naa Ol1.Hl1 no llMilYJlbCa 

11 rsa/c ll nony'leHlle Bb!B0,[l0HHOI'O ny'IKa OTKpbllIO B03MOlKHOCTb All.II. ll!HpOKOH 

npoI'paMMbl HCCll0.tlOB8HHH no <pH3HKe 9ll0M0HT8pHbIX 'laCTHU H H3Y'l0HH.II B38HMO­

,[l0HCTBH.II pelIHTHBHCTCKHX .II,[lep. 

B HaCTOHIUefi pa5oTe 11ccnenyeTC.II npoTOHHblH CTpllilllllHI' npll B3allMO­

nefiCTBllH ,[leHTpOHOB 9,38 rsa/c C HnpaMll <pOT09MYJlbCllll; npenaap11TellbHble 
/1/ ' 

peaynbTa'I_'.bl coo6man11Cb paHee B pa5oTe • B HCCll0.tlOBaHH.IIX B3allMOneiicT-

BH.II ,[l0HTpOHOB C H.tlpaMH !pOT09MYllbCHOHHblH M0TO.tl ll03BOll.lI0T p83.tl0lIHTb ynpy­

I'lle ll HeynpyI'lle CT011KHOB0Hll.lI, a TaK)Ke BbineJillTb CTpllililllHI' npOTOHOB. 

B OllbITe HCllOllb30BalIHCb !pOT09MYJlbCllll T11na EP-2 TOlIIUllHOH 400 MK, 

·paaMepoM 1 Ox20 cM
2

• KaMepa 113 100 cnoea 5bma o5nyqeHa BbIBe.t1eHHbIM MO­

HoxpoMaTll'IHbIM ny'IKOM nefiTpOHOB, TinoTHOCTb IlOTOKa nefiTpOHOB B CJlO.IIX 

9MYllbCllll COCTaBlIHlla (2,4)•10
4 d /cM2, a YI'JlOBOH pa35poc ny'IKa :!:.0,12°, 

'ITO ll03BOll.1IlIO HanelKHO, llCKlIIO'laTb 113 paCCMOTpeHll.lI cnenbI !pOHOBblX '18CTllll. 

l13MepeHll.lI liMllYllbCOB y 150 nepBH'IHblX '18CTllU MeTonoM MHOI'OKpaTHO­

I'O KYlIOHOBCKOI'O pacceHHll.lI nan11 nnn cpenHefi B0llll'l'Hbl llMllYllbCa 3Ha'l0Hlle 

(9,8;!:_0,7) raa/c, nonyqeHHoe pacnpeneneH11e noKa3aHo Ha puc. 1 11 onpene­

nneT Ka'leCTBO 9MYllbCllOHHblX CJ100B nnn ll3MepeHll.lI llMilYllbCOBo 

TiollCK cnyqaeB B38llMOneficTBll.lI npOll3BO.tllllIC.II anonb Clle,[lOB nepBll'IHhlX 

,[l0HTpOHOB, <PllKCllPOBallllCb ace co5bITllH, BKlIIO'la.lI cny'lall pacceHHll.lI nefiTpo­

HOB Ha YI'Oll 50J1blll0 0, 1 ° B nnOCKOCTH cpOT09MYllbCllll, Ha .tlJlllHe 557,5 M cne­

noa nefiTpOHOB 5bll10 o5HapylKeHO 2410 co5b!TllH 113 HHX 2074 3Be3n C 'lllClIOM 

nyqefi ~ 2 • .Unn 9TllX B38llMonefiCTBllH cpenHllH cao5onHblH npo5eI' < L >~2 = 
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=28,9;!:_0,6 CM. llm1 onpe11enemrn cpe11He!'o npo6e!'a Heynpyl'HX cTonKHOBeimfi 11eliT­

poHoB C SI/lp6MH <pOTOaMynbCHH H906XOAHMO yqeCTb T6K)K9 OAHonyqeBb!9 3B93/lbl, .... 
HCKnIO'IHB H3 HUX cnyqau ynpyl'Ol'O pacceSIHIISI 11eliTpOHOB. EcnH paCC'IHTb!BaTb 

nocneAHHe KaK SIAepHoe ,paccesIHH9 TO'le'IHOli '!6CTHUbl Ha cqiepH'l9CKOM a6comoT­

HO 'IepHOM SIApe 121 , TO 

( da 
d cu 

)A 
R!IJ (kR 0) 1

2 

0 2 
(1) 

Ha qiopMynbI ( 1) cne11yeT, 'ITO 11nsi cpe11He!'o SIApa aMynhCHH ynpyl'oe pacceSI­

HHe npaKTH'I9CKH aecymecTBeHHO npu yl'nax 6onbll!e 1 °. Yl'noBoe pacnpe11ene­

HHe QAHony'IeBb!X 3B93/l npHB0A0HO Ha pHc. 2. B COOTB0TCTBHH C ·aTHM PHCyH­

KOM 11onSI 0/lHOny'IeBb!X 3B93/l, B KOTOpblX 'I8CTl!Ubl paccesinHCb Ha yl'on > 1 °, 
COCTaBnSieT 30%. 

nnsi BbIAeneHHSI ueynpyl'HX B3aHMO/l0llCTBHli APYl'HM cnoco6oM Ha cne11ax 

BTOPH'IHbIX '!aCTHU B 0/lHOny'IeBblX 3B03/l6X rrpoH3BOAHnHCb H3M9p911HSI HMITynh­

COB C ITOMOIUbIO MHOl'OKpaTHOl'O KynOHOBCKOl'O pacceSIHHSI KOOp/lHH6THbIM M0TO­

AOM. l13MepeHHSI 6binH rrpoH3B9/l9Hbl Ha 72-x cne11ax '!aCTHU. PeaynbTaT H3-

MepeHHll I1p!IB9/l9H Ha pHC. 3, l'/19 Ha6n1011a10TCSI AB9 I'pyrrITbl '!aCTHU. MecTo­

rronO,K9HHe MaKCHMyMa rrpH 6onhlll9M HMrrynbce COBrra11aeT C ueHTpOM pac­

npe11eneHHSI rrepBH'IHb!X 11eliTpOHOB Ha pHc. 1. B COOTB9TCTBHH c :3TIIM 11ong 

OAHOny'IeBblX 3B03/l 3a C'I~T BKna11a yrrpyl'Ol'O pacceSIHHSI COCTaBnSieT OKono 

2/3. · OcTE\nhHaSI '!aCTb cnyqaeB HMena HMrrynbCbl B HHTepBane 1,5-6 faB/c, 

cne.r:i:oBaTenbHO, OHH MOl'YT 6b!Tb OTH0C9Hbl K 011uonyqeBbIM 3B03/laM OT He­

ynpy!'HX B3aHMO/l9llCTBHli. BBOASI rrorrpaBKY, Mb! rronyqaeM, 'ITO cpeAHHll CB0-

60.r:i:Hblll rrpo6el' < L 1 > paBeH: 

< L, > =·(25,5 ± 0,8) CM 

K SIAepHOMy CTpHI1I1HHI'y .r:i:eitTpOHOB Mb! OTHOCHM npouecc T6KOI'O CTon­

KHOB9HHSI 11eitTpOHOB C SIAPOM, B KOTOpOM TOnbKO HeliTpoH HCI1b1Tb!B60T Heynpy­

roe B3aHMO/l9ilCTBIIe, npHBOASIIUee K o6pa3oBaHHIO 3B03AhI • .llnsi :3TOI'O npo­

uecca cne11yeT O)KH/laTb yaKoe yrnoBoe pacrrpe11eneHHe rrpoTOHOB, o6ycnoaneH­

uoe B OCHOBHOM qiepMHeBCKHM ABH)K0flll0M HyKnOHOB B .r:i:eliTpOHe, H HMrrynhCHOe 

pacnpeAeneaHe, llM9IOIUee M6KCHMYM npH ITOJIOBHHe HMnynbca 11eliTpoHa. l13Me-
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peHHSI yrnoB Ha cnenax 662 penSITHBHCTCKHX 'IaCTIIU npHBeneHbl Ha PHC. 4. 
J.J.ng cpaBHeimSI 11a pnc. b npnBeneHo yrnoBoe pacnpeneneHHe penSITHBHCTCKIIX 

qacTHU npn BsanMoneilCTBHH npoToHoB 6,2 r,m/c HS pa6oTbl31 n 8,7 r::rn/c 

HS pa6oTbi' 41 • ConocTaBneHHe pnc. 4 H PHC. 5 IlOKa3bJBaeT HanH'IHe 6onhIIIOro 

aqiqieKTa SillepHoro CTpHililHHra neilTpOHOB. 

Danee 6binH npoBeneHbl II3MepeHIISI IIMnynhCOB Ha cnenax penSITIIBHCTCKIIX 

'IaCTIIU, HMeBIIIIIX yrnbI llO 5°. PesynbTaTbl 9TIIX IISMepeHn.it IlOKaSaHhl Ha 

pnc. 6. I1MnynhcHoe pacnpeneneHne nMeeT MaKCIIMYM npH nonoB11He 11Mnynhca 

neilTpoHa. OueHKa BKnana qioHa B cTp1mn11Hr 6bma npoBeneHa no yrnoBOMY 

pacnpeneneHIIIO Ha pnc. 4 11 pnc. 5. KaK cnenyeT 11s aT11x pncyHKOB, pacnpe­

neneH11e 6bJCTpo cnanaeT, 'ITO TaK)Ke cornacyeTCSI c pacqeTOM cTp11nn11Hra 

nettTpOHOB Ha Mpax yrnepona, Bbl'IIICneHHOrO Ha OCHOBe BOnHOBOH qiyHKUIIlI 

XJOnhTeHa, KOTopaSI OilHCbJBaeT BHyTpenee llBH)K0HHe .nyKnOHOB B ne.itTpone 

(puc. 7). B COOTBeTCTBHH C 9THM nonSI q>OHOBbIX 'IaCTHU B o6naCTH yrnoB 

CTp1mn11Hra COCTaBHT 0,3±.0,1, a nonSI llnSI CTpunn11nra C Bbin0TOM npOTOHOB 

W CT =0,22±_ 0,04. 
I1HTepeCHO conocTaBHTb xapaKTepHCTHKH 3B93ll, conep)KallJIIX HnH He co­

nep,KallJHX npoToH oT cTpunnunra ne.itTponoB. B Ta6nHue npHBenena cpenHSISI 

MHOJKeCTB9HHOCTb penSITHBHCTCKHX ( n s ) H cnenoB OT pacmenneHHSI_ 5Ill0P 

( n h ) • 

Ta6mma 

·------------·------·-------------------
3B83'AH OT B3aIDlo~eHCTBHR 
~eHTpOHOB,B XOTOpux 

crp1mmmr ---------·----ecn H8T 

3B83~U OT B3aHMO­
~effCTBHa npOTOHOB 

8,7 raB 

-----------------------------
2,6 + 0,I '.3,.'.3 + 0,I '.3,2 ! 0,2 

--------------------------------5,I + 0,I 8,5 + o,I + 7,7 - 0,2 

---------·-------·----·---·--------
I. 
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B Ta6mrne npnBe)le!Ibl T8K)K9 ananOI'll'IIIbi9 )l8H!Ibl9 /lnSl B38HMO)l911CTBlISl 

npoTOHOb C Sl)lpaMn cpoT09M~nbCllll npu anepI'lllI 8,6 faB
141• Ta6nuua yKa3oIBaeT 

Ha cymeCTBeHHOe OTnl!'llle. 3B93)l co cnyqaSlMll CTPllillllllII'a, 3To neI'KO IIO!IHTb, 

TaK KaK BbineT npoTOHOB U3 SlJlpa 6ea B3alIMO)l911CTBIISl, 0'19Bll)l!IO, npnBO)lllT 

K Me!Iblll9My Bbl)lene!IHIO 9Hepr-un B 5:l)lpe, II, cne)lOBaTenbHO, K Me!IbllleMy 

qncny r-e11epnp0Ba1I1Ib!X '18CTllU ll 6onee cna60MY pa3BllTllIO BllyTpllH/lep!IOI'O 

KaCKa)la, 

OueHHM ce'le!Ille IIpOTOHHOI'O CTpllllllllHI'a < O' d,p > Ha £1/lpe cpOT09Mynb­

ClllI 6e3 yqeTa B3allMO)l911CTBll11 C BO/lOpOJlOM, )lOIHI KOTOpbIX - 4%, Ono, oqe­

Bll)llIO, paBIIO IIP0ll3Be)l9Hl!IO ceqel{llSl neynpyI'OI'O B3aHMO/lCMCTBllSl co cpe)lllllM 

£1JlPOM cpOT09MyllhCllll <a, n > Ha )lOnIO W CT CTpllllllllHI'a C BbineTOM npoTOHa, 

Hai'1)le1rny10 B Ollb!Te, Ceqemrn neynpyr-or-o B3aHMO)leMCTBll£1 )lei'1Tp0Ha C SlllPOM 

M9Hbllle cyMMbl ananOI'll'IHblX ceqennfi )lnSI npOTOHa I! Hel1Tpona BCne)lCTBlle 

neKOTOpOI'O 9KpannpoBaH1!£1 IIX llPYI' C llPYI'OM, 'ITO Y'll!TbIBaeTCSI TaK Ha3bIBae­

MOii: nonpaBKOH rnay6epa, Ha OCIIOB8IUIII 3KCilepnMe1ITanb1Ib!X ll8H!IblX 

//51 8, -0,03 , TTpn nMnym,cax ::? 5 faB/c nonHbie ceqemrn BsanMoneficTBHSI 

npOTOIIOB I! nefiTpO!IOB B mo6b!X KOM61!1IaU1!£1X npaKTl!'leCK!! paBHbI, cne)lOBa­

TenblIO, cpe,:ure.e ceqe11ne HeynpyI'OI'O B3al!MO)l9HCTBII£1 i:1eiiTpOHOB C HllP8MI! 

cpoT09MyJibClll! < a,n > paBHo: 

< a,n > = I 2 I. 
A 

nAaA/I. 
A 

nA I (1-8 , ) , 

r-i:1e a A - ce'leune i:1n£1 smpa c aTOMHbIM BecoM A , n A - qncno naep, 

11cnonbayeM AaHHbie pa60Tb/61 ann ceqemiii B3aHMOJJ;eiiCTBl!:li npoTOHOB 5 faBIC 

c £1llpaMn C , Cu , Cd ( ac =250 M6, a cu =800 M6, ac d =1160 M6) n aa­

KOII A 213 anSl pacqeTa ceqe1rn:ll: B3anMoae_:ll:cTBl!£1 c SIApaMII N , 0 , Ag , 

Br • Ha OCHOBe STHX JJ;aHHbIX, npl!M9HSISI cpopMyny (2)' nonyqaeM: < a,n > = 
= 1150 M6, npII'leM cpeaHee HApo q>oTosMynb~l!l! cooTBeTCTByeT < A > =47, 

CneaoBaTenbHo, <ad,p> =1150 , w CT =253:!:_35 M6, Ha ocHoBaHnn sTor-o, a 

TaK)K9 pHC, 4 MO)KHO paCC'll!TaTb Al!qJq>epeHUHanbllbie Ce'leHl!Sl CTp!IllllllHI'a Ha 

cpeAHeM £1Jlpe qJOT09MynbCHI!, Om1 IlOKasaHbl Ha puc. 8. 

CpaBHHM nonyqeHHbie peaynbT8Tbl, C l!CCJieJJ;OBaHHSIMJI CTp!!IlIIJIHI'a a!ITl!­

AefiTpoHOB 13,3 fan/c, 

B pa6oTe
171 

nony'leHo l!HTer-panbHoe pacnpeaene1me cTp1mnunr-a aHTl!)le:li:T­

poHoB Ha £1Jlpax yr-nepoaa B aaBl!Cl!MOCTI! OT yr-na Bb1neTa npoToHa, 
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AuanorH'IlzylO Kp1my10 MO>KHO nocTp0HTb Ha 0CHOBaHHll naumx AaHHbIX. 

3TH pacnpeAeneHHSI npHBeAeHbl Ha puc. IJ, npw1eM 0HH H0PMllP0BaHbl npll yrne 

0 = 13 MpaA. 

OTnH'III8 nameil: aKcnepuMeHTanbH0H KpliB0H npu 6onblIIllX yr~ax M0)KeT 

6b!Th CBSI3aH0 C paccemmeM np0T0H0B B S!/lpax Ag ll Br ' a TaK)Ke necK0nhK0 

6onh1IIHM HMnynhC0M aHTHAeHTp0H0B. 

B 3aKnIO'IeHue aBT0pbl Bbipa>KaIOT 6naro.o:apnocTb Hll)KeHepHO-TeXIIU'IeCK0-

MY- KOnneKTHBY CHHXpoqiaaoTpOHa 11B3, H oco6eHHO H.B. l1CCHUCKOMY H 

B.l1. Mopo3y, K0nneKTHBY l1T8<P, C0BMeCTH0 C K0T0pb!M Bbmonmmacb pa6o­

Ta111, aa P.IIA none3Hb!X o6cy)KA0HH:i1:, a TaK)Ke na6opaHTaM, npoBOAIIBll!IIM 

Il0I!CK C06b!TllH ll 113Mepem1.11. 
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Pnc, 4. YrnoBoe pacrrpeaeneane penHTHBIICTcKnx qacTnu 'B aBeaaax, oopa­
aoBaHHbIX aeliTpOH8Mll 9,38 faB/c, 
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Pnc, 5, YrnoBoe pacnpeAeneaHe penHTllBHCTCKHX qacTHU B aBeaAax, o6pa­
aoBaHHbIX npoTOH8Mll 6,2 faB/c ll 8,7 raa/c, 
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Puc, 7, Pacq~THaH KpuBaH yrnoaoro pacnpeneneHUH cTpunnuHra Ha Hnpax 
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Pnc. 9. HHTerpanbHoe yrnoaoe pacnpeneneHne cTpnnnnHra nefiTpoHoB9,38faa/c 
Ha HApax ~oToaMynbcnn n aHTnnefiTpoHoB 13,3 raa/c Ha Hnpax yrnepona. 
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