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necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.



)

T waegrnon

‘} .
UCRL-17547

UNIVERSITY OF CALIFORNTA

Lawrence Radiation Laboratory
Berkeley, California

“" .. AEC Contract No. W-7405-eng-L8

INELASTIC « PARTICLE SCATTERING IN THE RARE EARTH REGION AND
DETERMINATION OF ﬁu

i

D.L. Hendrle, N.K. Glendennlng% B G Harvey, Q N. Jarv1s, _ ; “‘i. -




;L Hendrie, N K. Clendenning, F.G Harvey, 0 N. Jarvis, H Duhm, J. Mahoney, and ,E:uaudino

erence Rad1ation Laboratory, Unavcrsity of California, Berkeley, California “{ LA
The analyuis of the scatiering of )O MeV alpha particlesl from Smlsg and Smlsl+ srowed that

'.»‘

he vultxple nuclewr ‘excitation. mechamsm2 1easonably explains the angular distributions of“
xcited states., Ertension oP “the SLattezinL work to other pernmnently deformed - ‘rare oarth
11\191 givee nen 1nf01nmtion about levels belonging to the ground state rotational bgnd, In ;2
~aziicula1, the 1nte11e1ence between direct and multiple excitation modes yields reliable meac;
rements | of higher order defoxmations in these states. 'f S :,, T ég}g} f' i,ﬁ:35~
- The experiments consisted of detection in k4 cooled lithium drifted 8111con deteciors of -
0 MeV alpha particles provided by the Berkeley 8a" cyclotron which were elastically and 1nelas
Qlly scattered by thin metallic foils of the 1sotopically enriched rare earths. The resolu-
ion was sufficient and backgrounds were low enough to obtain data for states up to et levels f
\f the ground state band. The data were analysed us1ng a complex coupled rotational model _!
oupled-channels calculation. The inclusion of Coulomb, as well as nuclear, EXCItatJOH up toff
th order in the inberaction (requiring use of - partial wavesinp to -£=90) was-necessazy for ¥
-eproduction of details of the angular distributions. The amount of higher order deiormations
is then sensitively determined by -the angular distributions:tO'the higher spin»states, ”The;_j

juality of the resulting fits is shown in fig.l for SmlSh, where we find Bu=+0.05t.01,_ The

176

jualitative difference for Yb is gseen in fig. 2, where preliminary calculations iniicate-
hat a BuziO-Oh is necessary. Table I lists our results to date, most of which are tantabive;'
These results may be understood on the basis of a calculation similar to that per ormed by

3

'arada~” in the actinide region. Bh is determined by a perturbation calculation using Nilsson
yreitals and a rtho interaction; the result is_shOWn in fig. 3. Although there is a ratner ‘
rbvitrary chdice of zero, corresponding to a selection of contributing orbitals, the :rend

owards more negative B), deformation is unequivocal and in agreement with the experimzntalbj”j‘

&sults. In order to compare the B values from the scattering work with those derived fromeM :

e e e ' experiments, a scale factor of about 1.5 must be applied. This snould'j

: ' B | be noted in comparing fig. 3 with Table I.

~ - Table I . R
Nuelide  snt? s ca®® W™ ! et
Bo . .. 0.205 0.225  0.230 0.2k5 0.240 - 0.245 ",
By © ~  +0.0k5 40,050  +0.045  -0.040 -0.0k0 -0.045. . -
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Fig:,{ (above) Calculation of Bh

Fig. 1 (left) Data and coupled-,L
:s,;channels fit for Sml54. -

Fig. 2 (right) Date for Ybl76
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