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he 61162

j-dependence effect wap observed for the £ =3 transitions. Spins and

Ni(p,d)} reactions were studied at 40 MeV. A very pronounced

paritios are assigned to levels of 61Ni which fnclude two 1/21 stutcs,
Spoctroscopic factors extracted from DWiA analesis are comparvd to sheil
model predictions,

[uucmnan reactIons ©1%i(p,0), E = 40 He¥ ; measured o(E,,0) ; enrxchcu]
targets. Extracted spectroscopic factors. “Nt deduced levels, L, J, 1.
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A typical spectrum, as recorded with muclear emulsjon, is shown
in fig. 1, The angular distributions, weasuted from 4° to 54° are shown
in figs 2 and 30-b. The uncertainty in the ahsolute cross section obtained
in measuring the target thicknese, the speetrograph solid angle, and the
collected charge i1a estimated to be aboutr 15 %.

ITY. ANALYSIS OF EXPERTMENTAL ANGULAR DISTRIBUTIONS

For the szi(p,d) reaction, the value of the orbital angular
women tum pt‘or each transition is unique, and thus can be determined direc-
tly from comparison with the angular distribution of low-lying statee with
known spin and parity, The distorted wavc Borm approximation (DWBA) calcu-
lations, made with the DWUCK /2 Coden, provide the spectroscopic factors
Sb according to the formula, s

"(9)ex 2.29

o ® wu—ch TS S T

vhere C2 ie an isospin coupling coefficient and 18 equal to unity for all
cases considered here, For the 61lH(p.d) reaction, the spin and parity
selection sules are less restrictive, and in most cases two values of £
cen contribute to the same tranmsition (table 1).A least-square fitting
procedure was thus y to determine the felative reduced strength
of each £-value involved, This method was also applied for non-resclved
transitions.in the 62N!.(p,d) 'rencr.ion. 8ince the DMBA calculations do not
reproduce exactly the experimental angular distributions for pure transi-

tions, the values of the spectroscopic factors obtained with the latter

procedure were thus less certain.

Finite-range and non-local corrections were included using
the standard non-locality parameters (0.85 .fm for the proton, 0.54 fm
for the deuteron) and s finite range perameter of 0.69 fm, The neutron
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compared with previous date in table IJI, Spins and paricies were assigned
to reveral levels in urii, which Include two yet unreported 172 states
located st 5.389 and 5.697 BV excicntion energy. A pronounced j-dependence
in the shapc of the angular distributien for ,€= 3 transfers vas observed
{0 both ﬂ‘uﬂl(p.d) reactions and fs discussed in detail elsevhere’®. The
7/27 aseignment vas based on this j-depandence effect,

1. 4?“ 0 transtions

Three £= 0 transfers leading to levels at 3,068, S.589 and
5.637 ¥e¥ In 6‘)&1 were identified. Yhe experimental anguiar distribu-
tions wers consistent with the DWBA analysis although they do not show
such deep minima as predicted by the celculation. The last twe Lrnn.sulunu
have rot been reported previcusly. The rclattvely strong excitatlion and
the energy positions of tha tvo relevant Einsl states suggest a simple
neutron pickup. A /f- @ transfer leadhig to the stnte a: 3.07 HeV of

1/2 51
I7ONL experimem: »3 uith a

61yt has already been reported 4in DN((d,p
spectroscapic factor of D.07. Since the 2’1/2 orbit is very likely full in
the ground state of wui, the excitation of this state in both (p,d) and
(d,p) remctiona revcals a more complex nuclear structure, e.g. its wave -

function may contain a emall e component.

172

2.1 = L tramsitions

The experiwmantal angular distributions were quite well ‘reproduced
by ‘the DWBA calculation. Since no svidence of j-dependence effects have been
obesrved for ,l- 1 ctransfers, tha epin values of the final states were taken
from the literature. There is some cortroversy ccmcem{ng the scates at 1,10
and 1.73 MeV for which the nssignments 1/2” and 3/2" have been 'propnsedl;z,

3. £ = 3 ‘transitions

61,62

Figure 4 shous tem j= 3 transitions observed in the Nilp,d)

reactions, The:solid and da:bed lines represent, respectively. smooth curw
ves drmm tln'oug,h the data of the 5/2° , 0,067 MeV state and the 2727, 3,30

Hev atu:e of "lm. The difference in shape between the angular distributions

of the ESIZ ln‘d £7IZ transitions is clearly exhibited, The experimental dato .




for f'l” transfer are nicely reproduced by the conventional DWRA caicula-
tions but there is an angular shift of about &° between the experimental
angular distributicn for f5/2 transfer and the DWBA predictiops. (Fig. 2).
The spin and parity 7/2” can be attributed to the levels at 2,01, 3,31,
3.94 and 4,59 MeV and elso to the level at 2,47 meV for which the 5/27
assignment has been suggested previously. The present data also confira
the 5/2~ assignment for the level at 1.61 MeV and 7/2° for the lewe) at

4.95 Mev,

8. *Ini(p, )%

The experimental angulex distributions are preseated in figs,
3a-b, and the extracted spectroscopic factors are compared with previcus
data in table IV. Besides two 1: 4 transitinns, all the other measureod
experimental angular distributions were essentially eénshtant with an
orbital angular momentunm A= 1 or £=13 or a mixture of the tvo, In
contrast with the 6Zru(p,d)ﬁllu reaction, no 1- 0 transfor has baen
identified, This reaction provides mainly the parity of the final.states

but gives relatively little information ou the spin values of the rele-
vent energy levels, Thus, the spins from 1 to & are all possible for the
levels at 4,112, 4.355, 4.539, 4.607, 5.307, 5,381, 6.194, 6.545, 6,605
and 6,824 MeV since they are excited by either a transfer 1- 3

<2 a mixture of 1‘: 1 and 3. . -t

However, gince the spin and parity valnes for the lw—lyi;n'g
levels of ®ni are well known from other experimnn‘-_’, it is of inte-
rest to polat out the following salient f of the a

data,

1. Although several orbits can contribute to the excitation of the same
final state, we find that some transitions involve only one value of s e
It can be noticed that the two neighbouring 2t (1.332 MeV) and 2* (2.159!(0‘]) :
states were excited the former by an 2= trans(et and the la:tar by
an £= 3 transfer, This selection is not a consequance of the ansulnr
momantum coupling i:ules but is very ukely dua to the nuclur structure

of these lewvels, .
2, The nuclear structure effect is even more remarkable for tha transi-
tion leading to the 2+ (2.159 Hev), 4*) (2,506 MeV) and EY ) (2.626 Hev), -
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Table ¥

61

Bx (Mev) ;’;Sk;"g

I Exp. D& ] D3 — Exn. ajy o 1
p,d)~ (d,t

1727} 0.283 24 f0.08 50 88 | 46, 51,
1/2; (l.10) |21.18]0.82 11 26| 5.7 16,
1/23 2.12 2.5211.93 2 8 0. 0.
1/2;' 2.6 § 2.5¢ c. 0.
3/2_{ 50.68 150.90 |50.74 180 277 1262, 256.
3/2,1.0.656 | 1.25]0.78 9 18| 4.1 20.5
3/2; 1.19 1.771.34 25 34 i.7 5.6
gl 1.7 | 2.33) 1.8 6 8! 0.3 0.7
5/2]| 0.067 | 0.08 [ 0.0 qzsu' 259 |217. 251,
5/2;] 0.809 | 1.42(1.01 8 3.5 7.
87231 1.383 | 1.7571.42 18 0.4 1.6
5/2,1 1.611 | 1.88 [ 1.50 13 0.9 1.2
o7a7| 2.2 | 2.0m 25 7 | ue,
8/2; . 3.u3 0.5
a) ref, 21

b) ref. 19




Fig. 1

Fig. 2

Fig. 3a-b

Fig. 4

fony

Figure

Deuteron spectrua [row Lhe “Hl(|n.(l)60h‘i reaction,

Angular distrlbutiens measured from the 6z.‘-‘l(p.d)mm reaction

compared with DWRA predictions, The excitation cnergy 1s in Mey.

Augular discributions weasured from Lhe blni(p,d)éoﬂl reaction,
The solid lines arc the DIBA predictions, The dashed and the
the dashed-dotted line: -uprehent, respectively, pure 2=1

and f= 3 tvansitions, The excitatisn energy is in keV.

61,62

Ni(p,d)

reactions, The solid and dashed lincs are, respectively, smooth

Experimental !- 3 angulor distribution obscrved in

curves drawn thiovgh the experimental data peints of the known
£5/2 and £7/2 trunsfer to the levels at ©0.07 and 3,30 heV of
61pg,
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