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Abstract

: 14(Pue 28
The angular distributions of the o(- particles from the reaction ‘Li(“Bay LL
measured in the 5He'anergy range 1.81 to 5.13 MaV were analyzed in terms of the
DWBA theory . Zero range DWBA was used without radial cut-off . AbDsolute spectro-
scople factorc were obtained and compared with the shell model calculakions.
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1. Intraducslon _

The angular distributions DE‘EhBID<— particles frem the 7L1(3He,0<)6L1 reaction
'have veen measured by different authora in the 3He energy rangs l.o to 27.0 HaV
[3 - f] . DWBA calculationa were carriod out at 5He energlas betwaen 5.0 and
1.0 MeV [ﬁ N f] ., In the present work, the experimental angular distributions
of the o= particles from the7L1(5He,c<) Li reactlon measured by P.D.Forsyth at
al [é]at 5He energlee between 1.81 and 5.13 MeV were analyzed in torms of the

DWBA theory.
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2, D¥BA analysla

DWBA calculations in the usual zero range approxrimation without radial cut-off
wore carried out on the Univac 11oo computer ol the Ipstitute of Huclear Prysics,
Frankfurt, Deutchland-Gerpzny using the code DWUCK due to Kunz fBj « The potentia
uged hos the form:

4
T dr

_ o ' > 5
V() 2V (p) ¢ ¥ £(x) + 1 W I(xy) -V £(x) LS (n

{r- T, ATKj)

where f(x) =[1 + exp
a

{r -'-:F‘ri L"’z’)

t(x, } =|1 + exp
i a

The coulcﬁb potentlal was aesuméd ta be that of a uniforaly charged mphaere of
radius Rc =r, 51/3 + The neutron waa assumed to be captured in a poteniial well
of the Saxon - Woods form with the npin-orbit potential of the Thomas type. Tha
wall depth parameter was adjusted by the code to give tha proper neutron binding
enargy. The optical model parameters are collectad in Table 1 . L&ig‘rm4jﬂe and
the~{~partisle parameters were tried ia the present analysis. It 1s found howover
that the results of the analysls aro censitive to the cheoilce of the opticnl mndel
parometers . Satlsfactory fits with reasonable spectroscopic factors wnre obtaine
- with eptical medel parameter eet BC deduced from the general aptical model potent
1als present in ref.[?]. The results of the analysils are shown in figs. 1, 2 4, 5
The apectroscaplc factors were calculated by uaing the formula:

1 2(0231+1) {pesit)
CE S = 3 EZ‘D (2)
)| 28+ 1 Ty Cpesk)
where a 1a the apin of the captured neutron,
3 13 the total angular momentum of the captured ueutron,

U;;p ia the experimental reaction cross-section at the peak,
0;& is the calculated cross-section at the peak,
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1s a normalization factor and its value in the case of (BHa,o() reactions
= 25.0
- a | T toMp oMy T My 3% 15 the square of the Clebsch-Gordan coefficilent for
lzobaric- OBpin coupling Eloj y where To’ T and t are the isobaric- spin
quantum numbera of the "Li final etate , 71.1 initial state and of the tran-
sfered nsutron respictivaly, and HT , L H are thelr 7 - components. In
the case of the reaction 7[.1(3'39 oc) Li . Ga =1 2or T = o states and
c2 = 1/3 for T = 1 atates . .
10 apectroacoplc factors are given in Table 2 ., Theorftlcal mpectroscoplc fac-
rs have been cglculated by S.Cohen et al![:ll}:h and by S,Varma et al EIE!]. S,
hen et al lieted oceparate components for 1p3/2 and lpl/a trangfers, but 5,Varma
. &l gave only the sum, The experimental epectroscople factora for 1p trensfers
stained in the present work were evaluated as though they erose entiraly Irﬁ‘;\ "

3/8 transfera or, 1f allowed entirely from 11::1/2 transters. The spectroescoplc-
yduced in the present work are ganerally higher than the t.haor;tical predictions.

, Conclusiona

e resulte of the prosent analysis ars senmitive to the cholce of the optical
1del parametora, However, the general formulae of the optical model potentials
lven in ref, [913eem to be applicable to the cwae of tho interactions of 3&9

.th light nuclel at low anergies[ 11}, The fite obtalned in the present work

r the difrerento( groups from the ?Li(}He,O() Li reaction at tha 3'll‘e enorg-

38 under consideration are generally good at forward angles.,The lack of obtm-
ing tetter fite in the case of theo"'- dO"-"groups at backward sngles 1s att-
.buted to an exchange moechanliam in wh:l.ch the.:}( particle comes directly from the
rget nucleus, thejﬂe being captnredf}} whille the lack of obtaining better fito
, the case of the oﬁ"group may be attributed to the compound nuclena effects.

e author is indebted to mprofésacrs R.Bass and TheElze for helpful diacueslons,
anks are alsc dua to Mr, Th.Weber for help in comutational work.
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Figure captlona
— &7 —
Fig.1 DwWBs fite to the angular digtributiens of the‘lﬁ - group at the 3He energles
4.36 and 5,13 HeV, Dots are the experimental results taken from ref.[:éj .
Solid lines are the DWBA cagleulations in the usual ZEro TRDEE approximatlion

without radial cute-oIf uping the optical model paremeter set EC prasent iun
Tablo 1 »

Fig.2 DWBA flte to the angular distributioms of tne o - group from the rewction
?L1(}He,0()6 14 at JHe emergies between 1.81 and 2,98 MoV. Dots are the ex-
perimental results taken from rer.]:ZJ . Solid lines are the DWBA calculati-
ons in the veual zero range approximation w¥ithout radial cut-off uslmg the’
the optical model parameter set BC present iz Table 1.

Fig,> DWBA fits to the angular distribution of the C<2 - gronp from the reaction
?LiiBHQ,-()bLi nt E3HE = 4,36 MeV. Dots are the experimental resulta taken
from ref,} 2 | . Solld line ropresent the DWBA calculations in the usnal
Tero Taop cpprotization without radlal cut-off using the optical model

paraneter set 5 present in Table 1 .



1~ Opticnl model 1+ -
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Teartina Ref. ) v 4.0 m-.»...u i .u..._.. ; md.._w .._ . H..m__ s . 1 C
chanmn " . ey (#00) o) (o 1Y A{fm.) (e¥) (fm,)) f fm.)  (fom.) - .
A Heiovme3 130 10,0 4," n.tF crc 75 0.75 12,06 1.80
: . w_
% Heliua-3 [ 9] T4y 080 0.65 A0 1.80 063 4
rotium-d 9] 40,0 1.70  0.65 .12.0 1.70 - 0.65
Detw-t  [13] 1898 1.92 0.60 7.7 1,92 0.60  11.1  1.92
. ' 4 : . o .
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Table 2 .manﬁ#nmowuhn.HmnHoﬂm

ey o Sepiens T sy ) o, 5]
e e g o) oed) e o <
In=3/2 =172 “ J,=3/2 m.. i =3/2, 3,=3/7 3,=1/2 3 =3/2 . 3.=3/2

5.13. 4.07 or 1.14 0.43 0.29

h. 36 : 1.12 0.89 0.75
MN.mm 1.37 0.55 0.35

:

2,50 4.29

2.14 1,04

1.8 1.12 .

&

muo.mo sorresponds
1°}) DAH corresponds

<}, corr:zponds

ta the ground state in °Li wita {(J%,T) = 1%,0 .

a

to the excited state of T = 2.185MeV in 6

to the excited atate of mx = 3.5% ¥V in 6

1} 2 =1 for all the three o~ groups.
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