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HaCTORil\aA pa6oTa ABnAe_TCA npoAOn>KeHII'IeM IIICCn~AOBaHIIIA MeXaHIII3MOB 
peaKUIIIIII (p, 3p) npAMOrO Bbi611188HIIIA nap npoTOHOB 1113 AAep npOTOHaMIII nplll 
aHeprllllll 660 MaB 111 BbmonHeHa Ha Q>a3oTpoHe 0111_A111 c noMOil\biO Tpexnne'leeoro 
IIICKpoeoro cneKTpoMeTpa, no3eonAtOil\ero npOIII3BOAIIITb 1113MepeHIIIA 3Hepri1111 111 yrna 
BblneTa Ka>KAOrO 1113 Tpex BTOpiii'IHbiX npOTOHOB. MeTOAIIIKa IIICCneAOBaHIIIA nOAPo6HO 
on111caHa paHee 11 1• __ , . . 

; - . . 2 
II13MepeHIIIA npoeeAeHbl. AilA yrnepoAHOH MIIIWeHIII TOnll\II'IHOH 0,85 r/CM B 

KOMnnaHapHOH.reoMeTpllllll OnbiTa CO cneAYIOil\II'IMIII 3Ha'leH~AMIII yrnoBbiX Ill 3Hep· 
reTIII'IeCKIIIX l1HTepeanOB periiiCTpaUIIIIII BTOpiii'IHbiX npOTOHOB : 

. 0· o Ae. o o 0 o o 
t.e1 =50,5 +59,5; .... - 2 =35,5+44,5; t.- 3 =39 +53 . 
flT

1 
= flT

2 
= 8()+240 MaB,:.::n; =·260+42ifMaB·~. - .. 

AaHHaA. reoMerp~A . ...:: nepeaA. reoMeTpiiiA onbiTa Ha Q>a3oTpOHe.- 0Ha ABnAeTCA Halll6o
nee aQ>Q>eKTII'Ieiio.:i'' ttn}•' ·· .. per111cipau~~"KaHana · .•. AByxi<panioro Ksa3111Ynpyroro 

pp-pacceAHIIIA, B TO epeMA ·KaK BKnaAbl Apyrii'IX KaHanoe peaKUIIIIII (p, 3p) Manbl. np111 
3Heprllllll naAaiOIUIIIX Ha MIIIWeHb npoTOHOB 660 Ma8 BKnaA KaHana ABYXKpaTHOrO 
Heynpyroro s3aii'IMOAe.:1cieii'IA c 1113o6apo.:1 D.+ e:. npoMe>KyTO'IHOM cocTOAHIIIIII o'le.Hb' 
clllnbHO noAaeneH no ABYM ripiii'IIIIHaM. Bo-nepebiX, Kai<: noKa3bleaeT pac'leT, BTopw!: 

j + 0 -~ ' K• ' • 

HbiH npoTOH, o6pa3yl01l\II'IHCA BMecTe C f:l ·1!1306apo.:1 B nepBOM pp-<:OyAapeHIIIIII;IIIMOOT 
' ' ' •. • l 0 - ' . '• 

a noAaenAtOil\eM 'IIIICne cny'laee yron·_abiileTa MeHbWe 35,5 • Bo-eTopbiX, cornacHo 
pe3ynbTaTaM pa6oTbJ 17.1, :ce'leHI!Ie o6pa3oeaHIIIA. ·~3o6apbl /l+ e pp-coyAapeHIIIIII nillll 
yKa3aHHOH Bblltl.e 3Heprii'IH nO'ITI1 Ha nopAAOK : MeHbWe Ce'leHIIIA ynpyro~o pp-pac-

ceAHI1A. •. J 

He3Ha'II!1TeneH 11 BKnaA KaHana,. KOrA~j' o6pa3YIOil\IIIHCA . B nepBOM pp·COYAa
peHI!111 He.:1Tp~n~~bi~;·:J:;e3oH 3~~eM 3~xeaTbleaercA OTAenbHbiM AAepH~IMHyKno
HOM;· 3AeCb noAaBneHI!Ie BKnaAa o6yCI1oBnl1eaeTCA _Hanlll'lllleM IIIHTeHCI1BHO IIIAYil\IIIX 
npoueccoe ABYXHYt<nOHHOr~ 3aXBaTa 11 pacc~AH.I1A i-MeaOHOB, CYMMapHoe Ce'leHI!Ie 
KOTOpbiX npi!IMepHo Ha ABa nopRAKa 6onbwe ce'leHIIIA OAHOHyKnOHHoro 3axeaTa 131

• 
. ·. . - .• . 0 ·-. . ...... . .. . . . .. 

K TOMY >t<e ce'leHII'Ie o6pa3oBaHIIIA 1T -Me30HOB e pp-coyAapeHIIIAX np111 3Heprllll1 660 
MaB Ha nopAAOK Met:fbWe ce'leHH~ ,ynpyrpro PP:Pa~ceRHI1A_. _ . . . . .. . . 

PE3YJibTATbl OnbiTA - . . 

Ha. p1!1C.1 · npeACTaeneH cneKTP .CYMMapHOH ~~epr111111 _Tpex BTOpi1'1HbiX npo
TOHOB JlOCne Bbi'111TBHIIIA IPoHa, nocrpoeHH~i.:i Ha OCHO~e 1005 3aperii'ICTp1!1pOBaHHbiX 
co6biTIII.:1 peaKu11111: 4>oH He npeei.1waeT .15%. CpeAHAA ow116Ka 1113MepeHIIIA cyMMap· 
HO.:i aliepr111111 c(x;Taeni=JeT D. T c "=15 + 1 i M38 •. Bep~~AA rpaHI1~a cneKTpa HaXOAI1TCA 

··-·---"-··· ,_. __ 
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· Puc; 7. CneKrp cyMMapHou ~Hepzuu rpex eropLIY',;b,x nporoH()B. 
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Puc.2. 3HepzeruYecKue·cneKTP_~' e,~opuYH~Jx rlporoHoe. 

npH 3HalfeHHH 3HeprHH Tc.::::: 630 M3B: 'ITO coorserCTsyeT Bbt6HBaHHIO AByx'nporo~ 
HOB C P-o60flOlfKH R.tipa yrnepoAa. fpaHHua cneK:ipa, COOTBeTCTBYIOU,\aR Bbi6HBaHHtO 

Asyx npoToHoa c S-o6onolfKH, pacnonaniercR np111 3HalfeHHIII 3Heprllllll T ~ ,;, 590 M3B. 

no3TOMY, 3li.A8BaR B AaflbHeHWeM aHafllll3e TpexnpOTOHHbiX C06biTHH HHTepean CYM· 

MapHOH 3H8pnt>1 .£lTc = 590 + 650 -M3B, Mbl OT6HpaeM B OOAaBilRIOLf;\eM ,lfiiiCne 

cnylfaee TOnMce C06biTHR, KOrAa 06pa30BaBWIIIeCR B pe3yflbTaTe ABYX KBB3HynpyrHX 

pp-pacceRHHM fipOTOHbl BblfleTaiOT H3 RApa 6e3 nocneAYIOUo\HX COYABpeHIIIH C 

biMH HYKflOHaMH. : 06naCTb . cneKTpa Tc ~ 590 M38. o6ycnoeneHa ~aK pa3'

BHTHeM KaCKaAa B RApe-MHWetii;i, TaK H RAepHbiM B3aHMOAeHCTBHeM BTOpHlfHbiX 

nporoHoe a QJHnbrpax ynpaenRtoUo\IIIX rlmecKonoe 11 a 'antoMIIIHIIIesbt~ 3neKTPOAa·x 
CKpDBbiX KaMep cneKTpOMeTpa. . , . 
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Puc.3. CneKrp UMnynbcoe ocTaTO'IHbiX Roep. 

3t(cnep111MeHTanbHble pacnpeAeneHIIIR .:.._ 3HepreTWfeCKIIIe cnei<Tpbl BTOpllllfHbiX 

npOTOHOB Ill IIIMOyflbCHbiH cneKTp OCTaTOlfHbiX RAep, nocrpoeHHble no 511 C06bt· 

TIIIRM, HaXOARU,\IIIMCR B IIIHTepsane .llTc = 590 + 650 M3Bi npeACTasrieHb.l Ha p111c.2 W 

3'COOTBeTCTBeHHO. CpeAHRR norpeWHOCTb: 1113MepeHHR 3Hepri.1H npOTOHa .llT = 8-10 

M38, CJleAHRR norpeWHOCTb' onpeAefleHHR HMOYflbCa ' OCTaTOlfHOrO RApa' paSHa 

.llPocr; = 30 + 35 M3B/c: Ha pHc.2 H 3 rpeyronbHHKaMH noKa3aHbl paclfeTHbte. · 

pacnpeAeneHHR AflR MexaHH3Ma ABYXKpanioro ~ K~a3Hynpyror6 pp-pacceRHHA, 

OOCTpoeHHble • Ha OCHOBe 496 TpexnpoTOHHbiX c06biTHH, BbllfHCfleHHbiX rio MeTOAY 

cnylfaHHbiX HCObiTaHHH. npH BbllfHCfleHHH C06biTHH pp-coyAapeHHR paccMaTpHBaflHCb 

KaK CB060AHble, HOC .ylfeTOM,HMOyflbCHOfO pacnpeAeneHHR RAepHbiX HYKflOHOB/4 '/, 

3HeprHH CBR3H Bbi6HeaeMbl~ HYKflOHOB B RApe H He60flbWOH 3HeprHH, nepeAasa

eMOH OCTaTOlfHOMy RApy: npHBeAeHHbte Ha pHC.2 H 3 3KCnepHMeHTaflbHble norpew

HOCTH BKfltolfaiOT TOflbKO CTaTHCTHlfeCKHe OTKflOHeHHR. CTaTHCTH4ecKHe norpew

HOCTH AflR paClfeTHbiX' pacnpeAefleHHH npaKTHlfeCKH COBOaAatoT C 3KCnepHMeHTaflb~ 
HbiMH H 003TOMY Ha pHCYHKaX He OOKa3aHbl. 

KaK BHAHO Ha pHc;2 H 3, · paclfeTHbte pacnpeAeneHHR xopowo cornacytoTCR c 

3KCnepHMeHTaflbHbiMH., 3TO cornacHe RBflReTCR OOATBep>KAeHHeM TOfO, 'ITO rnaeHbiH 

BKflaA B TpexlfaCTHlfHble co6biTHR B HHTepsane .llT c = 590 + 650 M38 AaeT Mexa

HH3M ABYXKpaTHOrO KBa3Hynpyroro pp-paCCeRHHR. 8 lfaCTHOCTH, Ha 3KCnepHMeH

TaflbHOM HMOYflbCHOM cneKfpe OCTaTOlfHbiX RAep OTCYTCTsyeT OOAbeM nocne 3Hatfe-

. HHH .llP oc~. = 300 + 350 M'38/c, KOTOpbiH AOn>KeH HMeTb MeCTO, ecnH BKflaA ;,exa

HH3Ma peaKUHH (p, 3p) C pD>KAeHHeM HeHTpanbHOrO OHOHa H ero noc!leAytOU,\HM 
3aXBaTOM OTAeflbHbiM RAepHbiM OpDTOHOM cyU,\eCTBeH .. 

)J.HcjJcjJepeHUHaflbHOO CelfeHHe peaKUHH, OTHeCeHHOe K OOflHOMy cneKTpy cyM
MapHo.:i 3HeprHH .£l T c · = 430 + 650 M3B, cocraenRer: 
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da 
dilt • dil2 •dilJ. = (7,6 ± 1,9) 10-28 clli /cpJ. 

norpeWHOCTb onpeAeneHIIIR ce'leHIIIR CKJ1aAbiBaeTCR 1113 CTan1CTI-1'1eCKOro OTKnOHeHIIIR 
Ill norpeWHOCTeH onpeAeneHIIIR nOTOKa npOTOHOB Ha MIIIWeHb, Bbi'IIIITaHMR cpoHOBbiX 
C06biTIIIH, Bbl'll-1CneHI-1R nonpaBKIII.Ha RAepHOe B3aiiiMOAeHCTB~e inOpiii'IHbl~ .npoTOHOB 
B BelU~TBe cplllnbTpOB ynpaBJ1RIOlUIIIX TeneCKOnOB cneKTpOMeTpa; , . 

AnA Taro 'IT06bl onpeAeniiiTb ce11eH111e peaKLt~-1111, OTHeceHHOe K IIIHTepe_any ATe= 
= 590 + 650 M38, Ha~o etUe y11ecTb nonpaeKyHa Heynpyroe RAepHoe e3aMMOAeHCT
BMe BT9PIII'IHbiX npoTOHO~ B 3J1eKTP,OAaX III~KpOBbiX KaMep. C ·Y'IeTOM nepeoro 1-1 
BTOporo nonpaBO'IHbiX K03cflcpl-11..11-1eHTOB Ha RAepHoe B3al-1MOAeHCTBI-1e Ce'leHMe peaK:_ 
1..11-1111, OTHeceHHoe. K IIIHTepeany AT c = 590 +650 M38, cocTaBnReT: 

da .( . 
71 10

·-2s 2/ J 
-------.. -= 6,1·:i: 1, : ;· _CM Cp.'" 

dill ·d~:i •dg3 . -: .. : .. 

l-'13 cpae~;~eHIIIR ce'lefii::IH AnA _MHTepeanoe AT c = 430 + 650 M38 1-1 AT c ·= 590 + 650 
M38 cneAyeT, <iTo o!)naCTb cneKTpa C'/MMapHoi1 .3Heprl-11-1 Ti: ~ 590 M38 a ocHoe
HOM o6ycnoBnl-1BaeTCR HeynpyrMM RAepHbiM B3al-1MOAeHCTBI-1eM BTOpl-1'1HbiX npOTO· 
HOB C eetUecTBOM 3neKTpOAOB l-1CKpOBbl,i K:ar:nep. . • 

. non'paB.K1:1 H~. RAep~;~oe B3a':1MOAeHCTBI-1e AJ1R OTAeJ1bHbiX TpexnpOTOHHbiX C06bl•' 
. Tl-'IH OKa3afll-1Cb OAMHaKOBbiMI-1 C TO'IHOCTbiO OKOJ10 3%. no3TOMY.• 1-13 cpaKTa cornaCMA. 
3KC~e!mi.,~HTa~i.H~I~ 111-jJa~eTHbiX pacnpeAem!~llli1_p!-1c.2M3 cneAyeT,'ITO nornotUe- · 

. Hl-1e, BTOJ)l-1'1HbiX , np~TO_HOB B AApe:~l-1WeHIII · ~e. AetpOpMMpy~T- 3aMeTHbiM ·o6pa30M ··.· 
3HepreTIII'IeCKIIIe cneKTpbl BTOpl-1'1HbiX npOTOHOB 1-1 :1-1Mn'ynbCHbiH cneKTp OCTaTO'IHbiX 

' ' ,_ .- < ' .••. - -··· •. . ' • • 

RAep AllA peaKI..ll-1111-ABYXKpaTHOrO KBa3111ynpyroro pacceAHI-1A. 
. B A~nbHei1w~M HaMI-1 6bl111-1 _- npoAon>KeHbl l-13MepeHMACe'leHMi1 peaKI..ll-11-1 (p, 3p) 

Ha AApe yrnepOAa B r.eoMeTpl-1AX onbiTa, a·_KOTOpbiX BKJ1aA MeXaHI-13Ma ABYXKpaTHO· 
ro KBa3Mynpyroro pp-pacceAHI-1A noAaBnAeTCA, B TO epeMR KaK 3cpcpeKTIIIBHOCTb pe
n'lCTpal..lllllll C06biTIIIH OT KaHana ABYXKpai-Horo Heynpyroroe3al-1MOAeHCTBIIIA C l-1306a-+ . . . ... .. . . . . .. .... ... 
poi1 A . a npoMe>KyTO'IHOM ;COCTOAHMill,cyiuecTeeHHO eo3pacraeT.·.Pe3ynbTaTbl 3Tl-1X 
l-13MepeHIIIH 6YAYT TeMOH OTAenbHOH ny6n111Ka1..11-11-1. ; ; ; · • · ·. 

B 3a~nto'leHi-1e aeTopbl; Bbrpa>KatoT. 6naroAapHoCTb MexaHilli<aM 1-1 na6opaHTaM 
n.M. AopoweHKO, 8.8. EpMaKOBY, P.E. PycaKOBy,•P.8. CTonynMHOHI-1 E.E. cl>aAe

. eBOH 3a o6pa60TKY cpMnbMOBOH 1-1HcpOpMal..ll-1illl-1 o6cny>Kl-1BaHI-1e 3KCnep!-1MeHTaflbHOH 
ycTaHOBKI-1. , . . . . • . . : ·- . -
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6yAAwoa_ 10.r. 111 AP-
li13MepeHI-1e AlllcpcpepeHI..ll-1aJ1bHOro Ce'leHMA .Q.BY,XI 
KBa3Mynpyroro pacceAHMA npoTOHOB Ha RApe y1 
np1-1 3Heprllll-1_ (660 ± 7) M38 

C noMOlUbto Tpexnne'leeoro IIICKpoeoro CIJ 
peaKI..ll-1A npAMoro Bbi6HBaHI-1A nap npoTOHOB 111 

3HeprMei1_ 660 M38 B ycnoBMAX, KOrAa_ rnaeHJ 
xaHI-13M ABYXKpaTHoro KBa3Mynpyroro pacceA~ 

· Kl-1e cneKTpbl Tpex BTOpl-1'1HbiX npoTOHOB 1-1 1-1111 
RAep CornacytoTCA C COOTBeTCTBy_IOlUl-'IMI-1 paC'II 
AaHHoro MexaHM3Ma. OnpeAeneHo AMcpcpepeHI..ll-1< 

Pa6oT~- BbmonHeHa a fla6opaTOpl-11-1 AAepHbl 

Goo61l.teHHe 061>eAHHeHHoro HHCTHTyTa nnepH 

.nepeBOA aBTOpoB 

8udyashov Yu.G. et. al. 
The Measurement of the Differential Cross Secti< 
inthe Double Quasi-Elastic Proton Scattering 
from 

12 c Nucleus at the Energy of (660 ±7) Me' 

The reaction of quasi-elastic knocking of pr 
.660 MeV was investfgated with a th~ee-arrri spark 
when the inain contribution to the reaction giv1 

. quasi-elastic scattering. The obtaiiied energy spe 
and the momentum spectrum of the residual n 
distribution of the reaction mechanism. The < 
reaction is measured • 

Th.e investigation has been performed at t 
lems, JINR. 

Communication of the Joint Institute for N1 


