
1 

/ ' ' 

. . 
\ ' 

. 
/ 

\ 

06'bE.UHHEHHbiVt HHCTHTYT RnEPHbiX HCCJlE.llOBAHHH 
\ I '. I \ 

{ 

Jia6oparopHS1 reoperH'IecKoA cj)H31fKH 
. I 

B.K.nyK&RHos, A.r.<PonH ' t I 
·• 

p - 1214 

... 
/ 

. rEOMETPVILIECKVIkJr 3<P<PEKT 8 PEAKUvHIX CPbiBA 

HA .LlE<POPMVJPO~AHHbiX .H.LlPAX 

' 
\ 

, ~·, ' r 
' . . . 

. , 
• 

I ! • ... 
~ \ 

,.. 
' 

I 

r • ; 

_,. 

lly6Ha i l963 r. 
I' ,• 

•' 

'. 

\ 



B.K.nyKbSIHoa, A . r.¢oKnH 

p - 1214 

rEOMETPJ.14ECKJ.1C1 3¢¢EKT B PEAKUVI.HX CPbiBA 

HA .Ll.E¢0PMJ.1POBAHHbiX H.Ll.PAX 

HanpaaneHo a VI3B. AH CCCP 

.Lly6Ha 1963 r. 

I 



B.K.nyKbSinoa, A.r.<PoKHn 

rEOM ETPvfl·IECKYfVI 3<l>¢>EKT B PEAK UYfHX 

CPbiBA HA llE<l>OPMJ.iPOBAHHbiX HLlPAX 

A H H 0 T a U H H 

npu pac'IeTe CfieKTpOCKO!IH'IeCKHX MHO)KHTeneJt B peaKUHHX Cpb!B8 H8 ne<!JopM11pOB8HHbiX 

Hllpax He06XOllHMO Y'IHTbiB8Tb T8K H83biB8eMyiO 'reoMeTpH'IeCKyiO' nonpaaKy, B03HHK810WYIO 

H3-38 TOro, 'ITO HHTerpHpOB8HHe B 6aTTnepOBCKOM HHTerpane H8ll0 npOH3BOllHTb OT panuyc a 

R - KaK ¢YHKUHH napaMeTpoa ne¢opManHH Hnpa. LlaeTcH cpaaueuue c SKcnepH M eHTOM nnH 

peaKUHH Mg 24 ( dt) M g 25 noKa3auo, 'ITO T8K8H nonpaaKa K OTHOCHTenbHhiM npuaen eHHbl M 

WHpHH8M MO)KeT llOCTHr8Tb 3lleCb "' 20%. 

V.K.Lukjanov, A.G.Fokin 

GEOMETRIC EFFECT IN STRIPPING 
REACTIONS ON DEFORMED NUCLEI 

Abstract 

In calculating the spectroscopic factors in the stripping reactions on defonned nuclei it is necessary to take into 

account the so-called 'geometric' correction due to the necessity of perfonning the integration in Butler's integral 

from the R radius as a function of the parameters of the defonnation in a nucleus. A comparison with experiment is 
H ~G 

given for Mg ( d t) Mg reaction. It is shown that such a correction to the relative reduced widths may amount to 

about 20%. 
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1. B peaKUI!:fiX Cpb1B8 H a .ue<i:Jop M HpOB8HH biX H.llp8X MOI'YT B 036y )!{.ll 8TbCSI K8K O.llHO'i8 C TI! q 

Hbie, T8K H Bp8lU8Ten bH bie COCTOSIHHSI Sl .llep, BbinO ITOK838HO 11,21, '!TO y'!eT spa w e HI!SI H.llpa 

I aKcHanbHoro H HeaKCHanbHOrol npHB O.ll i!T~ so-nepBbiX, K .uononHHTen bH OM Y npas11n y OT 6opa 

3TO M O)!{ eT H3M eHHTb yrnosoe pacnpe.ue neHI! e npoayKTOB peaKUHH - H, BO-BTOpblX, K H3MeH eH I! IO 

nonHOlt lUHpHHbl ypOBHSI H3-38 .ll OfiOnHHTen bH OI'O n e peKpb!THSI Bp8lU8TenbHbiX B On HOB bi X <i:JyHKUHl! 

H8'!8nbHOI'O H KOHe'!Horo H.llep. TaKH M o6pa30M nonHaH npHse.ueHH8H wHpHHa ~e = y J s
1
f (1) 1 

2 
r.ue ~f -cne KTpOCKOUH'!eCKHlt <i:JaK T Op, B 03HI!K 8 101UHlt 

113 -3a yKa3 aHHoro n e peKpbiTHSl, O .uHaK o , KaK 6 y.ueT n o Ka3 aH o HH )!{ e, c y m ecTsye T ewe TaK H83bi 

saeM bilt "reoM eTpH 'ieCKHlt ¢ aKTo p". 

D,eno B T OM , '!T O 06b!'!H O .llnH H8X0)!{.lleHHSl npHBe.lleHHbiX W HpHH H3 3 KCnepH M eHT8 HCU Onb-

3 yeTCSl 6 8TTnepOBCKHlt B8pH8HT T e OpHH I U8.ll8101U8SI H YXO.llSl lU8Sl BOnH bl - n n OC KH e , 8 HHTe i'pl!

p o saHH e s e.ueTcSt OT c ¢epbi pa .uHyca R 0 I. Tor.ua n pHs e .u e HHaSt wHpHHa 

r.ue 

F 
f 6aTTn. 

da s Kcnep. 

IF 1
2 

f 6aTTn. 

( dr r 2 H :)( k" r ) j f ( k r) . 
R 

0 

I ll 

12 1 

B cnyqae .ue¢o p MHposaHHoro St.llpa TaKaSt n p oue .uypa HesepHa, TaK KaK rpaHH'!H hie y c nOBHSl 

xl 
Ha.uo HaKna.llbiB8Tb Ha nosepxHOCTH R , 38BHCH1Uelt OT ¢ opM bi H.upa • Bnepabie Ha 3 T O 6hinO 

yKa3 a Ho a pa6oTe 131 , r.ue paccMaTpHsanocb snHHHHe ¢opM bi aKCHan bHoro H.u pa Ha y rno s oe 

p acnpe.ueneHHe H aenH'!HHY ce'!eHHH p e aKUHH cpbiBa. Mbi pacc'!HTaeM " reoMeTpH'! e cKyiO ' nonpasKy" 

K npHBe.UeHHbiM WHpHH8M B peaKUHSIX Cpb!B8 Ha 8 KCH8nbHbiX H He a KCH8[IbHbiX Sl.llpax. 

2. B npH6nH)!{eHHH nnocKHX a onH aMnnHTY .uy peaKUHH cpb!Ba c 3axsaTOM HeltTpoHa M O)!{ HO 

H8ITHC8Tb B BH.lle 

J (8) = J . J 
1 2 

r.ue 

.. 
Jl f dp 

-ftp 
f VII (p) <1>11 

0 

.... 
00 fl K r 

~ ( err de 1[1* < c~ ') 'l', 
t 

R 

n pe.UCT8BH M BOnHOBbie <i:JyHKUHH 'I' 
I 

xl 

( p), 

<e>. 

'I' 
t 

131 

141 

151 

KO He'!HOI' O Sl.llpa B BH.lle 

/ 6/ 

3aMeTHM, '!TO 6aTTnepOBCKHlt p8.llHYC HeCKOnbKO 6 onbWe pa.uHyCa S!.llpa H SIBnSieTCSI nap a Me

TpOM TeOpHH, onpe.uenStiOil.IHM nosepxHOCTb, H8 KoOTOpOlt paCCM8TpHB810TCSI I'p8HH'!Hhie ycnOBHSI. 

Q.llH8KC, ecnH Sl.llpO .ue<i:JopM HpOB8HO, TO y)!{e HeT OCHOB8HHlt paCCM8TpHB8Tb I'p8HH'!Hb!e y c nOBHSI 

Ha c¢epe, 
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J 

-y, 
'II =v2l,+I :s CJfni. AK.r l+ooK) , zw 1m K, --. , 

l D t ... 
MJ K,~m (r') + 171 

+ CHMMeTp. j . • 

3Lt e Cb C f {} - K03cpHUHeHTbl p83ll O>K e HHH Hen TpOH HOA cpyHKUHH no t/J f{l 
I 141 I 

8 noTeHuH ane He -

8KCH8llbHOI! ' ' ' OPMbl , A - K 0 3 cpcp HuHeHTbi pasno*eHHS! 8pa waTellbHol! cpy HKUHH H e aKCHanb-

K /5,6 / 
Horo HLtpa no D -cpyHKUHHM BHrH e p a • nepeBeLleM Ten e pb Hel!TpOH H YIO cpyHKUHIO 8 na6o-

paTOpHyiO CHCTBMY KOOpLlHH8T 

rne 

t/J1en(;'> I. 
11 

* I 
Dl1 n t/J 1 e 11 (r J , 

t/J D (t) "' Ro (r) 2. ( e Yl m ~~ I j 11 ) Yo ( !l ) )( ( s ) • 
1tl1 t ml1 n tm t 'h11n n 

n 

' 
noLtCT88llHH 161 - 19/ B 8blp8}i(eHHe LlllH 8MnllHTYLlbl peaKUHH, nony'!HM 

rne 

J<m=J ..J(211 +IJ(2~+IJ 
l 8 1T 2 

I. g (K) ~ AK1 C1en (f V2 m lln I i11) ( Yl '121lnllpilpd) 

*It rdeD 
· M K 

I I 

...... 
11 I 00 2 i K t * 

D Dn(d!l,(drre Rf(r)Ye (0,) 
M1 Kj 11 R m 

R = R
0 

+ ( , ' 
Ro I. a ;(2) 

n,v:ot," nv 
{e) Y < n ) 

2V 

a = {3 cos y , a = {3 sin y /..j2 . 
0 ±2 

18 1 

19/ 

1101 

I 11 I 

g(K)=..j2,ecnH OLlHO H3 K=O , g(K)=l ecnH K f 0 . {3 H y - napaMeTpbi Decj.JopMauH a 

HLtpa . PacKnaLtbiBaH exp(ilt t"l s pHLl no wap0 8biM cf'YH KUHHM , n ony '!HM paLtH8llbH hii! HHTerpan, 

KOTOpbltf 38nHweM B nepBOM IIpH6llH}!(8HH H IIO ( 

{ dr r 2j (K,r)R
0
(r) = F 

0 
(R)= F (R )+ ( ( 0, 0) d{e(Ro) 

R L t Lt Lf o t dR 
0 

1121 

Torn a aMnnHTyna peaKUHH I 101 csonHTCS! K cTaHLi a pTHbiM HHTerpanaM o r wap o s bi X H D ·- cpyH r.:

UHI! • .UanbHeAwHe npeo6pasosaHHH c K oscpcpHuH e HTaMH Kne6wa H PaKa npHBOLlHTb H e 6 y neM H3-

38 rpOM03LlKHX cpopMyn, Ll8LlHM llHWb OKOH'!8TBllbHOe Bb!p8}!(BHI!e Ll liS! CB'!BHIIH peaKUIIH : 

da = canst I. 82 2 

I FLL I 1131 
d!l ]L ]L 

3necb 

--
e "'..J 2f + l I. g (K) AK AK s~. n (II J Ki n i ll K, ) G J L n 114 / 
]L 21

1
+ l Kr xf n i , 

4 
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. I 

a 
n 

d FL1fR0 ) 1 

d Ro {L (Ro) 
1 15 1 

.(i2n+n-n i JO). 

] 11 L ynoaneTBOpSJ!O T o6bi'!H h i M npaBHn a M oT6 opa nnSI p eaKUHl% cphiB a Ha HeaKCHanhHOM Sin-

121 n 
pe a L MO)!{ e T rr pHHnM aTb 3 Ha'!eHHSI L , L .± 2 • 

1/13 cpaaHeHHSI <i:JopM yn I 11 , 121 H 1131, I 141 BHLlHO, 'ITO Ha sKcnepHMeHTe H3MepHeTcH He 

HCTI:IHHaSI npHBeL[eHHaH WHpHHa, 8 8/L 
)!{eRa Ha .,reoMeTpH'!eCKI'!lt " cpaKTOp 

, rne Ka )!{ L[aSI aMITJJHTY na npHBeL[eHHOlt WHpi'!Hbl YMHO-

G , KOTOphiA 3aBHCHT OT napaMeTpOB ne<i:JopMaUI'!H SILlpa 

{3 H y I'! 'l.YBCTBI'!Te neH K Bhi6opy Ro I CM. 1141. 11 51 I. nocKOJlbKY G 3aBHCHT TaK)!{e oT 

BOJJHOBOlt <i:JyHKUI'!H 3 8 XBa '!eHHOrO HeltTpOHa , TO Ha3BaHI'!e •reoMeTpH'!eCKI:Ilt" SIBJJSieTCSI B HeKOTOpOlt 

1 
Mepe ycnOBHhi M . 8 CJJy'!ae ( = 0 G = 1 , reOMeTpl'!'leCKHe rronpaBKI'! OTCyTCTBy!OT H 8

1 
L 

COBnanaeT C 06hi'!HOlt npi'!BeL[eHHOA W lipHH Olt , a BepH e e C S -<i:JaKTOpOM BpaweHI'!SI He8KC1'!8JlbHOrO 

121 
Sinpa • 8 'IBCTH OM cnyqae a Kc HaJJ bHOro SILlpa C n,-, - C n ,-, "nn A " {3 " /L><- Jt.•' u,.,.., x=uKK' an= uo n 

131 
H Ce"ieHH e npHHHM88 T T OT )!{e Bf!Ll, 'iTO H B pa60Te 

1 + 1 + 3. 6yneM Cp8BHHB8Tb S (I) = E) (it );B (0) C 8KCnepHM8HTaJJbHbiMH 3Ha'!8HHSIMH, ITOJJy'leH-
25 2 JL JL 24 

Hh!MH B peaKUHI'! Mt (dt) Mg 4 17 I L[JlSI p83JJH'!Hh!X COCTOSIHHlt Mg I o; 2,+ 4,+ 2+' ; , 

SHeprHH KOTOpb!X XOpOWO yKJJ8Ll b!Ba!OTCSI B CXeMy BpawaTeJJbHbiX COCTOSIHHlt HeaKCHaJJbHOrO 

Sinpa c y = 22,5 ° . 3KcnepHM8HT8JlbHO onpeneneHHOe 3 Ha'leHHe L = 2 • TaK 'ITO e 1 

]L 

OTJJH'!a!OTCSI TOJJbKO CJ18KTpOCKOJ1f!'!eCKHMH <i:JaKTOpaMI'! I'! reOMeTpH'18CKHMI'! nonpaaKaMH, 3Ta 
24 25 

peaKUHSI SianHeTcSI o6paTHolt peaKUI'!H cp&IBa Mg (td) Mg .unR KOTOpolt npoR3BOLlHJJCH pac-
1 

'leT s (I) • CeqeHI'!SI o6eHx peaKUHlt CBSI38Hhl npHHUHITOM neTaJJbHOro paBHOB8CHSI H eJ L L[JJSI 

HHX OLlHHaKOBhl, 

.LlnSI Bhl'!HCJJeHI'!SI 8 J L He06 XOLlHMO 3aL[aTb napaMeTphl ne<i:JopM8UHH Ha'!aJlbHOro H KOH8"iHO

ro Hnep I'! Kos<i:J<PHuHeHThi pa3JJO)!{e HHH a BOJJHOBhiX <i:JyHKUHHX 161 I'! I 7 I. 3Ha'!eHHSI Ax 
1 

nnH 
14 51 

'18TH hi X S!Llep H C j d1 MO)!{HO B3S!Tb H3 pa60T ' • 8&1'IHCJ18HH8 )!{e KOS<i:J<i:JHUHeHTOB pa3JJ0)!{8HHSI 

A[( f anSI He'!eTHoro Hnpa npencTaBnHeT co6 olt caMOCTOHTeJibHYJO 3a.Ua'!y. EcnH npe.unonaraTb, 

'!TO J10J1Hhllt MOM8HT BH8WHero HYK JlOH;6~oxpaHH8TCSI, TO Llllll Bhl"iHCJJ8HHSI AK
1 

MO)!{IJO HCJ10Jlb30-

BaTb MeTOLl, npenno)!{eHHhilt B pa6oTe • 8 HaweM cny'!ae TaKolt pac'!eT 6bm npo.uenaH nnH 

H.upa Mg 
25 

( l = 5/ 2 ) • OnHaKo, nocKon hKy B pa3HbiX pa6oTax S TOMy HLlPY npHnHChiBaJIHC b 

pa3Hbie napaMeTpbl .ue<i:JopM a uHH Y , TO npHWJJOCb p8CC'IHT8Tb '18Thlpe B8pH8HT8 C H8 -

.U8)!{!10lt ITOJly'!HTb H3 Cp8BH8HHSI COOTBeTCTBYIOWHX S ([) C SKCnepHMeHTOM Hal:{60nee pa3yMHL:e 

3H8'!8HHSI {3 H y 8 T86JJHU8 npHB8.U8Hbl 8KCnepHM8HT8JlbHb!8 3H8'!eHHSI S (I) H paCC'IHT8HHbl8 

3Ha•1eHHSI S (I)±_ 0 s ( [) r !18 ±_ 0 s ( [) -.uo6aBK8 38 C'18T reOMeTpH'!eCKOrO s cjl <i:JeKTa. 

Vb Ta6nHUhl BH.UHO, ao-nepBbiX, 'ITO reOM8TpH'!8CKH8 nonpaBKH K OTHOCHT8JlbHblM WHpHHaM 
+ 

M 8 J1 bl H T OJJ bKO .UllSI CJJy'!aSI 2 MoryT C OCTaBJJSITb - 20%. Bo-BTOphlX, H8llb3 SI ITOJly'IHTb 

COBITaL[ei!HSI TeOpHH C SKCnepHMeHTOM B npe.uenax O.UHOrO BBpHaHTa paC"ieTa. 3TO 03H8'!aeT, 

'!TO JJH 6 0 H e CnpaBe.UJIHB O npe.UJ10JJ0)!{8HH8 0 C OXpaHeHHH MOM 8 HTa BH8WHero HyKJJOH8 B H8'!8THOM 

Hnpe, nH6o caMa apawaTeJlbHaH MO.uenb nnH H.uep c A - 25 uy)!{ .uaeTcH B yTO'!HeHHH. 

13 38KJJIO'!eHHe aaTOphi 6naro.uapHT nporp. A.C.DaBbll lOBa 3 a o6cy :~< .ueHHe pa6oThi. 
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24 M 2.5 M 2.4 
OTHOCMTeJI:OHhle rrpMBe;n:eHHhle rnl1pk:!Hhl BpamaTeJI:OHhlX cocTO.HHMi1 M<g B peaKUMVI 'a {d t) g. 

C y~eTOM reOMeTpl1~eCKl1X rrorrpaBOK 

-----~&(~--------------~----------------------------------------------------------------------------

~~~~~~-~----~~~ep~---------------~2 ______________ ~2------------~----------------:2 _____________ _ 
o+ I I I 

z+ 2 1,78 -- 0,06 1,33 + 0,02 
4+ 0,33 0,214+ 0,006 0,154+0,003 

2+ 0,088 

M 2.4 M a.s( o 
a) '3: (o=O); 9 ~-0,'5 ~ r= 0 ) ~ 
6) M{(o-Z2,5°); Mis(~·o,~;o•2.2,5°); 
B) M9;14

(o=22,s·); M<i!S(~co,3;r=2.'2,5°}; 
r) M ca-

24 
( 0 =-Z2,s•J; Mcf5

( ,=O,S"·, t•3!5•) i 

0,072+0,000 

CM./f,3j 
6JIVI3Kl1e ·tt, 3TMM 3HaqeHVI.H 

CM./2/ 
CM/B/ 

I I 

1,57 + 0,005 1,95 - O,OI 

0,40 - O,OI 0,35 + O,OI 

0,032-0,006 0,020-0,005 

~ l1 r VICUOJI:030BaJIVIC:O B pa60Te/6/. 
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