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1.86 Two-Step and D-state Contributions in the Reaction 90Zr(d,a)SSY
Studied by Vector- and Tensor-Polarized Deuteron Beam

K. Hashimoto, K. Aoki, Y. Aoki, M. Kurokawa, A. Manabe, T. Sakai,
Y. Tagishi, M. Takei, M. Tomizawa and K. Yagi

Institute of Physics and Tandem Accelerator Center,
University of Tsukuba, Ibaraki 305, Japan

We measured the cross sections and analyzing powers, iTyi, Tog, Tp1 and Tpo, for
the reaction 9°Zr(d,a)88Y(4és,51) at By = 22 MeV. The nuclear structure of Y(h;s,
51) can be considered to be a ground-state doublet arising from the two-hole configu-
ration of (ﬂlpl/z)'l(vogg/z)—l. Sequential transfer (d,t)(t,a) and (d,3He)(3He,a)
two-step processes in addition to a (d,0) one-step process were calculated in terms of
the DWBA by taking into account the effect of o particle D-state. For the direct
one-step process, deuteron cluster pick up is assumed. The D-state admixture is
chosen as the parameter p to be -0.38!),  The

contributions of the two-step processes are do/dQ

calculated so that the strength of each of the (mb/sx e N A
one-nucleon transfer reactions involved in the I s ]
two-step processes 223) was determined to repro- 1.0 Zr(d,t) **zr(g.s)

duce the corresponding experimental cross section
(Fig. 1). The intensity of the one-step process
is obtained so that the coherent sum of the one-
and the two-step reaction amplitudes reproduce the
experimental (d,a) cross sections (Figs 2).e 0.1
The two-step (d,t)(t,a) and (d,3He)(3He,a) . o]
processes have the same order of cross sections F e
for both 4gg and 51 transitions. The two-step e
contributions are about one order of magnitude
less than the experimental (d,a) cross sections.
The D-state contribution of the 4_5\transition has -0
the the same intensity as that of the two-step -
processes, while that of the 51 transition has only
about one tenths of the two-step intensity. In
conclusion, the experimental cross sections for the
three (d,a) transitions, which vary over a wide 0.1}
range in absolute magnitudes such as A15ub/sr for .
208ph(d,q)206T1(0,,) (Ref. 4), ~v50ub/sr for 907y
(d,a)88Y(571), and ~200ub/sr for 90Zr(d,a)88Y(4£S)
can be reproduced systematically by taking account
of the one- and two-step processes using the same
normalizing factors in the one-step processes,

i.e., 7.7, 10.0, 10.0. 0.1 [

Ed = 22 MeV 4

2%2r(t,a)*®Y(qg.s)
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Fig. 1 Experimental and calculated results of 0.1 |

one-nucleon transfer reactions. - e
Y(’He,a) *"Y(g.s)

‘E’He = 18 MeV

724



725

T T T T v T T T T T T T T T T T T
- P /' \. &
5 . L . y 90, 88, - A
/st 00,004 ) we [/ eeq \, 26(d,0) Y (5))
400 f * 1 wl/® -
N “o? ' -step(s)
~ —
200 £ g@°n_ E 2k ", 4
100 . 10 - -
40 1 o . 4
\ o
*, I |
20 E 2 F Pt \. (d, He) (He,a) A
N
10 i N e T I NN i
B - \ '\ .
& 1 - Ny By ]
(d,e) Cie, a) ;
4 i 1 0.4 ; e \ Nt B
(d,t) (t,a) . . . k £a N
2k RN ., 1 0.2} ' . N 4
e \ \ . B . N
g \ . . \‘
1E \* . o . C i
i \ 01 i L n
- , A P e -_\ 1 - . . « l-step(D) 1
L . R 1 I . ]
L : e N " ] 2 .
* l-step(D) . . \l' F . ] . -
. g & T K -
. TN ] ' ¢ ]
. N " * %,
L L L 1 : 1 L = : \ N L N ! N ! — . ! g
0 20 40 60 80 6am 0 20 ™ 60 80 o
: ————
0.4 1
i b
L { ) \; 2 ‘}
0.0 = S Fig. 2 Comparison of
4= theory and experiment
-0.4 gs .
for the reaction
90 88 - -
Zr(d,a)  Y(4 S
(d,0) Y, 57)
at E, = 22 MeV,

d

0.4 ] L
L tgst i t 0.0 &A\I j’
L 4;5 N } \_\ 0.4 | { *
-0.47 B
T2l _ Tzz ]
3 5l ]

N 0.4 | gs o { }

0.0 - 1






