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1.52
Splitting of single particle configurations from a high resolution
T443m(d,p) study+)

H. Kader, N. Seichert, Sun Tsu Hsun*, H. Clement**, F.J. Eckle,
G. Eckle, G. Graw, F. Merz, H.J. Scheerer***, P. Schiemenz

Sektion Physik der Universitdt Minchen, 8046 Garching, Germany
* Institut of Atomic Energy, Beijing, China
*%* Universitat Tibingen
*%% TU Minchen

The 144Sm(d,p) reaction!) has been remeasured with vector polarized
deuterons at Eq = 19 MeV. For an overall energy resolution up to 4.5
keV FWHM for excitation energies up to 4100 keV we used the Q3D magne-
tic spectrograph. With a multiwire focal plane detector we obtained
overlapping spectra at different magnetic field settings, each cover-
ing 500 keV ranges.

The number of scattering angles varied from 11 to only 3 for exci-
tation energies above Ey = 3700 keV. About 100 excited states have
been identified in a reproduction of the spectra at different angles
using a peak fitting program with an appropriate energy calibration.
Spin assignments have been obtained for more than 60 of these states
(see fig. 1) by comparison with angular distributions in o(®) and
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Fig. 1. Assigned states in Sm

iT11(8) characteristic for 2f7/2, 2£5/2, 3p3/2, 3p1/2, 1h9/2 or
1113/2 transfer (the neutron single particle configurations of the
82<N<126 shell, see also Fig. 2). For low lying levels the assignments
confirm an isobaric analog study with polarized protons and most of
the findings of Booth et al.l). Untypical patterns may arise from
unresolved doubletg or especially in the case of weak transitions
from the coherent superposition of inelastic transfer amplitudes. Thus
it is not possible to assign quantum numbers to any state.
Spectroscopic factors result from comparison with DWBA. The deute-
ron potentials of Daehnick et al.3) and of Lohr et al.%) give diffe-
rent, sometimes good sometimes poor reproductions depending on (1,j).

656



657

Cross Section (mb/sr)

T T T T
SO E— T& Thh %Y Bl Bl % |
"“Sm (d.p) “*sm Ez=19MeV MeV |
10.F | ' i l |
. I
C 4{.2@ 3 I i I ig E
715,E¢=00,5:079 /5 92 1k
2. Ex=UY 9L !
10 2 ' I 62 5t
| N S J-2 # 13 | 1
L 5/, Ex:1659,5:02 1 J 4! ;;ﬂ—ggtqﬂ !
12 11 | e
] % =,89 R
. 0 7 !
1 _"-zl 0 CTT T tr=r—v#r— T
. 2 024 024024024 02400204
= 1, = :
0ot “Sm (d,p) Spectroscopic Factors —e
Q
-2
¢ § Fig. 3. Distribution of the spectrosco-
12g pic strength
0>

JE 3 E g
E /B3, =2681.5:02715.026) 2 <€
Z ] '0&- ] 2

=g 10

1E . ]

“F o 31-2 Fig. 2. Angular distributions of transi-
e L tions with transfered orbital angular
10 30 50 70 w'w m‘m momentum 1 = 3 and 6

OC.m."'—’

We had no success to determine an improved potential good for all
(1,j) transitions, thus spectroscopic factors have to be taken as
relative quantities.

The behaviour of transitions with transferred orbital angular
momenta 1=3 and 6 (with the deuteron potential of ref.3) are illustra-
ted in Fig. 2.

For the 13/2+ states at E, = 1105 keV and 2681 keV (see also Fig.
2) inelastic transfer (3~ core excitation followed by f7/2 neutron
transfer and vice versa) interferes with different signs in the exci-
tation of the two states?:9) thus changing the DWBA spectroscopic
factors from S = 0.43 and S = 0.27 to S = 0.26 and S = 0.26.

The distribution of spectroscopic strength for the six configura-
tions is summarized in Fig. 3, displaying averages over 500 keV inter-
vals. The weighted energies and the observed sums of spectroscopic
factors are also indicated. The dashed lines indicate results of
single particle core coupling calculations of K. Heyde6), they under-
estimate in part the strength of mixing. Noticeable is e.g. for the
case of the 25 resolved 5/2% states the amount of 30% of the strength
distributed over many of the weak states above 2500 keV.
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