
'-'i$'1 

'I ,t ... y "/ 
.H.THTOB 

HCCRE~OBAHHE ITAPAMETPOB 

fl~EPHOrO 83AHMO~EHCTBHH 

8 PEAKUHHX OKOROBAPbEPHOrO 

803BY~HHH HHKE]fl RErKHMH H,WAMH 



)'be,QHHeHHOrO HHCTH1j'Ta .H,QepHbiX 

iiCCJie,QOBaHHit 

Jl 06'be,D;HHeHHOrO HHCTHTyTa Jl,D;epHbiX 

<>TCJl caMOCTOJlTenbHbiMH ny6nHKaD;HJlMH. 

BHil co cT. 4 YcTaBa OHJIH. 0TnH'IHe 
i!.KJUOV<> ~--:~ ~
:::·-;,~ 

, 'ITO TeKCT npenpHHTa 

nH60 Hay'IHOM lKypHane A .11. THTOB .,. 

HCCnE~OB~ nAPAMETPOB 

H~EPHOro B3AHMO~EMCTBHH 

B PEAKUHHX OKO~OBAPbEPHOro 
.• to' . 

.P4 - 7589 
" 

B03BY~HHH HHKE~H ~ErKMMH ~PAMM 

Hanpaanea·o a.l1aa. AH CCCP 

Ohti.llKHe!muil UHC'l'JITJ1' 
~cptHX ~c~e~OBaK~S 

6MGJiHOTEKA, 



TBTOB A.H. 

HccneAoBaHHe napaMeTpoB HAepHoro saaHMOAeifcTBHH 
'n peaxUHHX oxono6ap&epaoro soa6y~~eHHH auxeng 

nerxHMH' HAPSMH 

P4 7589 

. - + 
HccneAOBSHO OKOno6ap&epaoe soa6y~A9HHe OAHOWOHOHHOro 2 •YPOBHH 

s 58 Ni s peaKUHHX c 3 He, 6 Li , 1 ~<:'· Haifneuo, 'ITO ~apaMeTpbi HAepHoro. 
saaHMOAelicTBBH Jing peaxuuif c. renueM H nHTHeM AOBOn&Ho can&Ho OTJIH'Ia
ioTCH OT napaMeTpOB B3SHMOA9HCTBliH imcnopona. 3TO nlHBOJlHi K crne~HBa
HBIO HHTepq,epeHUHOHHoro S~KTa B peaKUl!HX C 3He H Li •. 
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llpenpHHT 06l.e,!lHHeHHOrO. HHCTMTyTa snepHhiX HCCJie}lOBaiDdt 

,lbr6Ha, 1973 

Titov A. I., 

Study of Nuclear Interaction Parameters 
of Near-the-Barrier Ni · Excitation by · 
·Light Nuclei: · · · · · 

P4 7589 

Near-the-barrier excitation of the one-phonon 2+ le
vel in 58 Ni i:n the rea~tions with 3 He, 6 Li, 16 0 i:s studied. 
It is found out 'that the nuclear interaction parameters 
for the reactions with He arid Li differ rather essential
ly from the parameters of the oxygen interaction. This 
fact·leads to the smoothina of the interference effect in 
the reactions with 3 He and 6 Li • 

Preprint. Joint Institute: for Nnelear Rese~ueh. 
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J. '-B· IIOCJIC,IJ;Hee BpCM.H · IIpO,D;OJI:a<aeTCH HHTCHCHBHOC H3Y
'ICHHe peaKIJ,HH B036y)I(,IJ;CHH.H. HH3KOJie:a<aiiJ,HX' .H,n;epHhiX CO
CTOHHHH Ji(maMH, KOr,IJ;a KHHCTH'ICCKaH 3HeprHH CTaJIKHBaJO
liJ,HXC.H qacTHIJ. _ E npu6rru:a<aeTcH K 3Hepruu KyrroHoBcKoro 
6~phepa uE/I-5/ . B 3THX crry'laHX K npoueccy B036y:a<,n;eHHH 
Hp;epHbiX COCTOHHHH KYJIOHOBCKHM IIOJICM HaJieTaJOIIJ,CH 'laC
THUhl IlpHMClliHBaeTCH H.z:iepHhlH MCXaHH3M B036y:a<,IJ;CHHH, 
H 3TO IlpHBO,IJ;HT -K TOMY, qTo B 3Hepn!·TH'ICCKOH 3aBHCHMO.CTH 
CC'ICHHH IIPH E -, u:S H syr.rioso:M pacnpeieneHHH neynpy
roro pacceHHRH B q6nacTH npe,n;enhnoro KYJIOHOBCKoro yrna 
IIPH ()"" ()c = 2arcsin(Us/(2_E- UE)) B03HHKaJOT HHTepec
Hhle HHTep~epeHIJ;HOHHhiC HBJICHHH, xa~~K~ep ~ B~JI~'IHHa 
KOTOphiX sechMa 'IYBCTBII'renhHhi • K noi'eHu;Hany H,n;eimoro 

v • > 
B3aHMO)J,CHCTBHH. 

B pa6ore /I/ 6biJI )J,aH. KOHKpeTHhiH 'reopeTH'ICCKHH 
aHaJIH3, H cpaBHCHHC C 3KcnepHMC-HTOM. IIO OKOJI06apbepHOMY 
B036y:a<,IJ;CHHlO C~epH'ICCKHX H,!J.ep. }>aCCMOTJlCHHC npO.BO~ 
,n;urroch B. p·aMKax Mero.u.a CHJihHoii. CBH3H Kaiiarro:B, npuiJeM 
,IJ;JIH BhiHCHeHiui · .u.eram!ii. ~H3HKH .HBJI(~HHH BhiHOJIHCH nlK_:a<e 
MCTO,Il;Hl{CCKHH aHaJIHJ: . HJy'leHa .POJih BhiClllHX HOpH,D;KOB . 
TeopHH B03MYIIJ,CHHH, 3aBHCHMOCTh OT. 3HeprHHB036y:a<ACI:IHH 
ypoBHH H sepoHTHOCTH B_ (E..\) ero 3JieK-fpu<tecKoro nepe
xo.na, napaMeTpoB H,nepHoro. B3aH~o,n;eiicTBHH ,H T.,n. B pa-
6ore, /3/ HHTep~e,PCHUHOHHh~H 3~~CK'f. fihiJI HCIIO.Jih30BaH 
,nJIH H3BJIC'ICHHH napaMeTpOB H,nepHoro - B3aHMO,nCHCTBHH 
cepuu H,n;ep MHUieHu c A =:=. 40::.96. uoHaMH .. Kncnopo.na •. 
0Ka3aJIOCh, 'ITO Haii,neHiihie-nap,aMeTphl cpaBHHTCJihHO cna6o 
MCHHJOTC.H .nrrH sceii JToii cepuu: 

B HacToHmeii pa6oTe npose,n;eHo uccne,n;osanue napaMeT- · 
pOB ~ACpHoro B3aHMO~CHCTBHH B peaKIJ,HHX O,IJ;HO~OHOHHOrO 
so~6y~..leHH.J! -2-'-- ypoBHH B 58 Ni B peaKUHHX c pa3JIH'IHhiMH 
HaneiaiOiituMii u~HaMu~, 3 He ; · 6 Li , ·160. PaccMoTfeHne' 
Be-,neTCH 'a 'paMKaX :M'eio.ria' Cll~hioii c'aH3H Ka~a~o:B /l ~· .. - . 
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2. Cne~yJI pa6oTe _ , aepoJITHOCTL B036y)K~eHHH 2 -

ypoBHJI B 'leTHo-q_eTHOM R~pe onpe~enHM cne~yromHM o6pa-
30M: 

2 
P=·~la (t=+oo)l 

M 2M· /1/ 

r~e M - J;IpoeKUHJI cmiHa, . a IM ( t) . - aMnnHTY~LI aepoJITHOCTH 
Haxom~eiiH.JI JI~pa a MOMeHT apeMeHH t B cocTORHifH I IM > 
KOTOpLie onpe~e.nRIOJ:CJI peweHHeM. CHCTe.MLI . ypaBHeHHH 

-> .iw ,t 
(~,r)lv'>e vv a , {t) v . 

~ <viU. , 1nt v. . at 

lv>·= liM>:; . w ,= (E - E,) /h vv. v v 
/2/ 

C Ha'lanLHLIM ycnOBHeM: 
.. 

a ( t = -;-oo) = 0 . 0 • ·, v v, /3/ 
-> 

IloTeHUHan B3aHMO~eHCTBHJI U int (~, r) 3aBHCHT OT KOOp-. 
~HHaTLI BHyTpeHHHX ~BH)KeHHH JI~pa ~ H BpeMeHH t ~ no
CKOllbKY OT BpeMeHH 3aB..!fCHT paCCTOHHHe. Me>K~y Ue,TraMH 
CTanKHBaJOmHXCH. H~ep r • 3~eCL, KaK H npe:>K~e l , MLI 

· 6y~eM C'IHTaTL, 'ITO OTHOCHTenLHOe ~BH)KeHHe H.ziep OllHCbi-. ' . .,_ _,. .....,. .· ' 

aaeTCH KnaccHqecKoii TpaeKTOpHeii r = r( t) _B none cpe~He-: 
. ~ ' ' - -

ro JI~epHoro H KynoHOBCK?ro noTeHuHana u ( r) • 

IloTeHUHaJI U int Bhl6epeM, orpaHH'IHBaHCL nepBLIM 
'lneHOM pa3nomeHHH nonHoro noTeHUHana no napaMeTpy 
~e!IJopMaUHH. Tor~a MaTpH'IHLie :meM:eHThl m)Teauliana B3a-
HMo~eiicTBHH 6y~yT HMeTL BH~: . 

<viUint lv'>= -~ (U~(r{t).) .+.U~(r{t)) )Y~
1

<vlgA,ijv'>~ 
A.r .. . 

/4/ 

r~e <vI~ A.~lv'>· - .~Mnn~Ty~a · :meKTPH1.{ecKor·o nepexo~a. 
a MYJILTHnonLHhle qacTH KynoaoacKoro H H~epaoroB3aHMo-. 
.z:ieHCTBHH paBH_hl: 
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Puc. 1. Cpaeueuue 3KcnepuMeHma/lbHbiX u meopemu'leCKUX 
oaHHbiX eepOJlT!IHOCT!Ieii 8036yJK:oeHUJl .. E. naG = 11,2 M3B.' 

P,. 

.. ~. Li. NL to·1 

to"1 

tcr' 

~0. ~c•J. 
-:·~ ~ . 

·• :· 
· Puc. 2~ Cpaeueuue · 3Kcnepu'MeumaAbHbJX u meopemu'lecKux 

oaHHbiX eepollmuocmeii eo:JlSyxoeuuJl E naG · . = 22~8 M3B. 
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Puc. 3. CpaeHeHue 3KcnepuMeHmaAbHbrx u meopemut~ecKux 
oaHHblX eepoJimHocmeu eo36yxoeHUJI E ~a6 = 44 M3B. 
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Puc. 4. Pactiem eepoJimHocmu eo36yxoeHuJI OAJI peaKlluu 
6L1· + 58Ni .· E 6 = 22 8 M3B b = 1 3 "'M 0 V."l = · ''na .. ' • \ ,,...,u 

=~ 2~,65, .M3B, b =0 ,375 «PM;·,· r" =1,37 Cl>M,j -Wo ":. .~_,35 M3B. 
., . . w . . . ... Ow . .. .. __ . .. .. . • . , . 

L ro~l= 1,2 ct>Mi 2:"·r·u~·~=-1;1'<l>M;3.' ~"i)"'y=l~O<l>M~ 
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c 
UA = 

''\n:.Z 1 e 

( 2A +:1) 

df dfw. 47T 
U~ =-[ Vo R dR: + iW_o R. dRw] :3Z2eR: 

R = r AI/3 
Ov 2 

R ·= 1 25 A.l/3· 
c· • • 2 

·. 

/5/ 

/6/ 

r-Rx 
r (A I/3 1/3 . /7/ 

Ox 1 + A 2 ) 0 
R 

X 

Ecmi H3MeHeHHH TpaeKTOPHH H3- 3a ' ileynpyrux noTepL 
3HeprHH HeBenHKH, TO BepOHTHOCTL B036ylk,I:teHHH. CBH3aHa 
C COOTBeTCTBYIDLtiHMH ·cetteHHHMH ynpy.roro a ef H Heynpy-
roro a in . pacceHHHH COOTHOWeHHeM: 

' ~ . . 

P = d a; Ida- 11 o 
1n _el. /8/ 

3. BepoHTHOCTH ·Bo36y)l(,neH~H onpe,nenHnHcL nyTeM ttuc
neHHoro pewe.HHH cucTeMLI CBH3aHHLIX ypaaaeHHH /2/ c aa
ttanLHLIM · ycnoBHeM /3/. H cp~BHHBa.nHCL C 3KCnepHM'ea
Tam.HLIMH ,naHHLIMH no peaKUHH!.f OKOno6apLep:u;oro · B03-
6y>K,neHHH 16Q+18Ni , .. 6Li+58Ni ~ 3He;+- 58Nil4/oPe3ynL-
TaTLI pactteToa npuae,neHLI aa puc. I-3, a aaii,neHHLie 
napaM:eTpLI noTeanuanoa - B Ta~nuue~ · 

BH,nHo, '(To KpHBLie c · napaMeTpaMH, nonytteHHLIMH 
.B pe3ynLTaTe Henocpe,nCTBeHifOH no.,nrOHKH, B OCHOBHOM 

·-. .. ' ._ . : •·· .. 
npaBHnLHO OllHCLIBalOT 3KcnepHMeHT o 

· AaanH3HPYH nonytteHHLie napaMeTp~I, ao-nepBLIX, oT-
MeTHM, liTO B peaK,UHHX C HOHaMH nHTHH mi.paMeTpLI AH~i>4Jy3 • 
aoc'i"H h · oKa3anHcL npHMepao B TPH pa3a 6onLwe, tteM 
B peaK,UH.IIX C. 16 Q • IlpHtteM pactteTL£C MeHLWHMH 3Hatte· 
HH.HMH . b /npu o.niioapeMeHHOM yaenutteHHH rny6HHLI noTeH-

.:7 
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· nuana ~V0 , nu6o ero pa,D;uyca r 0 v I, npHBO,D;HT K CHJihHOMY 
paCXO>K,D;eHHlO C. 3KCnepHMeHTOM B · 06JiaCTH 6·. ~ Oc 
I 6 c · - ~pe,D;enhHhlii KynoHoBcxuii yron/ I puc. 4/. Mo)I{Ho 
JJ;yMaTh, 'ITO 3TOT !l>aKT_ Yllenu'leHHH ,D;u4J!l>Y3HOCTH Koppenu
pyeT c H3BeCTHhlMH ,D;aHHhlMH o "phiX.iloii" CTPYKType a,D;pa 
H 0 .CHJibHOM BJIHHHHH KaHana pa3Banr- /5/ • . · : . 

)J.anee, B peaKnuax c uouaMH . He .· no'ITH nonHOCThJO 
OTCYTCTByeT .zieiicTBHTenl.uaa qacTh noTeunuana · B3aHMO
,D;eiicTBHH, npuBo.lta~naa K Bo36y)l()leHHJO.HHKena. HHTep4Jepe:H
nuoHHhiii 34>!l>eKT crna)l(eu. Tny6uHa uaii,D;eHHhlX noTeHnuanoB 
,li;!JH 6 Li H 16Q. OTHOCHTeJihHO. Mana no cpaBHeHHIO C 06bi'I· 
HO HCHOJib3yeMbiMH B 3a,D;aqaX pacceHHHH JierKHX 'laCTHn 

_Ha H,D;pax. (n,p,d) .IJo·B.H,li;HMOMy, 3THnapaMeTpbl,BOCHOB· 
HOM, xapaKTepH3YJOT noTeunuan ·u int , npHBO,D;HinHH K ne
pexo,D;aM, _H TOnhKO XBOCT cpe,D;Hero ~TKJIOHHIDJnero noTeH
nuana -- ij •, .3TOT-. 4JaKT HHTepeCHO. npoaHaJIH3HpOBaTh H B 
,D;an_!>HeiiuieM no Mepe nOHBJieHHH HOBbiX 3KCnepHMeHTaJibHbiX 
,D;aHHbiX. 

ABTOP BbipaiKaeT ucKpeHHIDJO 6naro,D;apHOCTh B .K.JiyKhH
HOBY 3a noCTOHHHOe BHHMaHHe Kpa6oTe, a TaKiKe B.li;MaHb· 
.'Ko 3a CTH~ynupyiOJnHe ·o6cyiK.zleuua. · · 

Jlumepamypa 

1. B.K.JlyKbJIJWe, A.H. Tumoe . .JltiJ, 18, 306, 1973. 
2. · Proce~dings of the International Conference on Nuclear Physics, 

Munich, 1973. · · · · 
3. P.R. Christensen, I.Chernov,. ·E.E.Gross, R.stokstad, F. Videback. Nucl. 
· Phys., A207, 433, 1973. · 
4. V.I.Chu.ev, Yu.A.Giuchov, V.I.Manko, B.G.Novatsky, A.A~Ogloblin, 

S.B.Sakuta, D.N.Stepanov, Phys.Lett., 428, 293, 1972. . . 
5. A.H. Tumoe. llpenpuHm UH.JIH, P4-7131, ,l{y6Ha, 1973 . 

PyKonucb nocmynuAa e uaoameA~cKuu omoeA 
7 oeKa6pJI.1973 zooa. · · · 

9 


