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1, Introductiaon

In £he last years the one-nuclean transfer reactions caused by
medium and low-energy particles (nucleons, deuterons, tritons and
so forth) were applied more and more frequently for the analysis
of the nuclear structure, Many of the obtained experimental data have
been successfully described by the distorted wave Born approxi-
mation (DWBA), under the assumption that the transition takes place
- direclly from the incident to the exit channel, without any interme-
diate excitations. But it is v~;'el.l knowﬁ that for instance collective
excitations may well pléy a role / 1/.

In ref, 12/ the one-nucleon transfer reaction on deformed nuclei
is treated in terms of the DWBA, where, using the adiabatic appro-
ximation the contributions of the rotational levels of the initial and
final .nucleus on the differential cross section was taken 1nto account,
In the same notation as in ref. I2/ we obtained for the dxt‘ferenhal

cross sechon
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where

) M Mt o
is the gverlap integral of the radial functions of the relative motion
and the bound state, In the deformed nuclear field one immediately
obtains coupled channel .equations for the radial functions of the re-
lative motion, ]
The bound state wave function in the deformed Saxon-Woods

potent.lal /3] is given by

L' = C - s * 8 , , .
Q(?) ‘ni ol Rnﬁz"(lsﬂ vvlij) an_v vz,va'(ol)xs" , (3)

- where the Rn& are the exact solutions of the radial Schroedin-

ger equation with the spherical Saxon-Woods potential, In eq. (3)

. the spin function was transformed  in the laboratory system.

The selection rules for the angular momentum _transfer J and

~'its projection € =K _ -K, into the nuclear sy'mmefry’ax.is follow

" from eq. (1).

In this work only methodical investigation of the influences of

coupled channel equations, of the deformed Saxon-Woods potenﬁal

" for thé bound state wave function and of the change of the defor-

_.mation parameter on the dxfferent.lal cross section has been perfor-

med
2. Results and Discussion
. In spite of the fact that our results refei‘, to the pick-up reaction
%cd(d, 0™ 64 at 12,1 MeV /4] and to the stripping reaction

24 Mg(d,p)“ Mg at 15 MeV /5»}/ a comparison of the  experimental data

with the theoretical predictions is not carried out, because at pre-



sent we are only in qualitathve effects of our conéidéra_tioﬁs. There- .
fore, the optica.l' parameters, ,lis:ted in table 1, were not fitted to the '
experimental data, For Gd the coefficients <,gy of the cieforme{d
Saxon-Woods bound staté wave function weré taken fr;om ref, B3/ ard
for Mg were used the ordinary Nilsson coefficients, 'Defaﬂed cal-
culations with respect to the experimental dah?. are in preparation.

In ordér to investigate the influences . of ‘the change of the
deformation parameter on the differential cross section we varied ' .
it in the distorted waves (an) and in the‘boun'd state ‘'wave function
Bpa) independently. In figures 1 to 6 are displayed tﬁe differen-
tial cross sections calculated with the foliowing deformation parame-

ters:
' Boy=0 B =0 dencted in the fig, by (0/o)
Bpw =03 Bﬁs =0 (0.3/0) '
Bow =0 Byy =03 (0/0.3)
Bow =03 B, =03 (0.3/0.3) .

We will compare two cases in the following examples, i) First, we
consider how the differential cross section varies depending on whe-
ther the deformation is considered or not, (The curves aséigned
with (0/0) and (0,3/0) are compared). ii) Second, we consider how
the differential cross sectionv varies depending both on the deforma-
tion in the coupled channel equations and on the bound state défor—
mation, (The curves assigned with (0.3/0) and (0.3/0,3) are compa-
red), ‘ :

2.1, wocq (d,v) 159 ‘Gd

N

In this reaction we considered sintes with sping J=1/2, 3/
and 5/2, The corresponding angular distributions are displayed, in
figures 1 to 3, Besides the asymptotic quantum numbers 7 [Na Al,

‘ thé quantum numbers of the spherical case an =0(nf j) are given
in the figures, too, Now we consider case i), As is seen, past 60° i
the two curves are very similar, However, the (0,3/0) angular dis -

tribution has.a smoother slope than that with (0/0). . In addition to
b



these changdes in the shape the différér;tia._lucross section with(0.3/6)
at angles greater than 60° is larger than that with (0/0),” It means
that the absolute values of the angular distribution increase when
taking into account the indirect‘c.ontributions. The ratio of the abso-
lute values of the cross section amounts to about a féctor 1.5 to 3.

At the forward angles up to 60° some of the differential cross
sections are strongly affected .by the inclusion of the deformation,
For instance, in fig, 1 the minimum is. shifted about 10° to the left.

Next we shall consider case i),

As is seen, the shape of the two curves is very similar, It
means, that the inclusion of the deformed state wave function influen-
ces only the absolute values of the differential cross section, Howe-
ver, the ratio ‘of the absolute values is not the same for the cur-
ves (o/o) and (0/0.3), This effect can be explained by the fact, that
including the deformation in the distorted waves the coupling possi-

bilities for the deformed bound state wave function increase,

2.2, b Mg(d,p) 2y g

First we consider the stripping to the 5/2 5/2% [ 202] ground
state. The Nilsson coefficient for this state is unity, The angular
distributions are displayed in fig, 4. The comparison of the differen-
tial cross sections indicates that the inclusion of the coupled chan-
nel equations changes the shape as well as the absolute value of’
the cross section. The maxima and minima are shifted to the right
and the (0,3/0) cross section is larger than the (0f0) cross section
for angles up to 1209, The ratio amounts to about a factor 2 at the
peak. Similar results have also been obtained in ref, / 1/..

Next we shall considef- the sﬁ‘ipping to the K=1./2 band, with
the spins J=1/2 , 3/2 and 5/2 The cross sectxon to the 1/2 1/2+[211]
_state are displayed in fig. 5, We consxder aga.m the case i), First '
as is seen, the shapes of the two curves are very similar but the
(0.3/0) curve is smaller than the (0/0) curve, This means that in

" this case the absolute value of the cross section decreases when

taking into account the indirect contributions, This result is in



contradiction with that obtained for the ground state and also with
those of ref. I /

If we now consider the case ii), we can é;ee, that the effect
of the coupled channel equations becomes larger when taking into
account the deformation in the bound states, Firﬁlly, we will consi-
der. the stripping to the 3/2 1/2* [211] and 5/2 1/2+ [ 211]states,

" The cross section are given in fig. 6. In order to investigate the
J~dependence of the cross section we compare the (0.3/0.3) cross
sections .with that denoted by (0/0.3). The (0/0.3) cross section for
J=5/2 agrees with that for J=3/2 because we renormalized the cur-
ves in this figures by the coefﬁcxents LI /2 and ¢ 143 /3,r'espechvely.
Figure 6 shows, that only the absolute values of the differential cross
sections are effected by the different J. Noticeable is the fact that.
the ratios of the absolute values of the (0/0.3) curve to the (0.3/0.3)
curves depend strongly on the coefficients ¢ al .
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Fig., 1. Cross sections for the deformation parameters 8,0, 0.2 and
Bag=0 + 0.3 to the (3s 1/2) - 1/2* [660] state in '6d.
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Fig, 2. Cross sections for the deformation parameters Bow=0 , 0.3
and Bg=0 , 0.3 to the (3p 3/2) - 3/2- [521] state in Gd.
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Fig. 3, Cross sections for the values of the deformation parameters .
Bpw0, 0.3 and B,; =0 , 0,3 to the (2d 3/2) - 3/2*+ [651]
state in "4,
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Fig. 4. Cross sections for the deformation parameter ﬁDw=0 and
B 703 to the ground tstate in % Mg .
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Fig. 5, Cross sections for the deformation parameters Bow® , 0.3 .
* and By=0 , 0.3 t the J =1/2 ‘level of the 1/2+ [211] band
of % Mg .
N 12
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Fig. 6 Cross secti ons for the I=3/2 and 5/2 levels of the 1/2+
-~ [211] band of **Mg .
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