UCRL-16304

University of California

Ernest O. Lawrence
“Radiation Laboratory

VIBRATIONS AND STRENGTH FUNCTIONS IN Ar37

~

TWO-WEEK LOAN COPY

This is a Library Circulating Copy

which may be borrowed for two weeks.
For a personal retention copy, call

Tech. Info. Division, Ext. 5545
— W,
“ Berkeley, California




DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
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.



e

Physics Letters

_ e =

e v e b b, s 0 i3 & 00w

' VIBRATIONS AND STRENGTH FUNCTIONS IN Ar

UCRL-16304

UNIVERSITY OF CALIFORNIA

Lawrence Radiation Laboratory
Berkeley, California

AEC Contract No. W-7405-eng-48

37 S
" Alexander Lande

July 1965



“1- - UCRL-1630k

37

VIBRATIONS AND STRENGTH FUNCTIONS IN Ar
Alexander Lande
" Lawrence Radiation Laboratory : /
University of California

: , _ Berkeley, California

t : : July 1965

~ Rosner and Séﬂneidl) have recently determined the distribution cf
single particle strength in.ArB_7 by (d,p) reactions on Ar56. Some [ = 2 -
and O stripping was observed info the ground and first excited stateé,
while only £ = 1 and 3 str;pping was observed intq the higher excited |
states. Level assignments were thén completed on the basis of j-dependence
in the angular distribﬁtions and from shell model considerations.‘ Their
results are shown in fig. 1.

.In this note we consider a-one parameter model for Ar57. Since £he
details have beén presented elsewhere2> we shall merely outline the features
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which are of importance here. It is assumed that Ar may be described in
terms of coupling between quadrupole oscillations of the even core and a

neutron in the nearby empty single particle levels,
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is the creation operator for a quadrupole phonon of energy
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Ao, = 1.97 MeV (Ar)6, see Ref. 3). The eigenfunctions of Ar’' may be

2

written as follows,
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in which the sum is over the excited states of the core ¢NVL<C) with N
" (nere < L) phonons coupled to angular momentum L (v = seniority where nec-

eSsary)'which, in turn, is coupied with the sirgle particle Jj' to 5”,

= (-1)h

The (d,p) cross section,

doc _ (2J3+1)

T = torry S(69) o(n,6,0) (5) ;

determines the probability Sk(l,J) for stripping into the k-th state of

v

J'. The single neutron energy levels may be determined,{to within an ad-

ditive constant) from the relation
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which follows from eq. (1) and the completeness of the wave functions (k).

The thin lines in fig. 1 give the results of disgonalizing the

e . . o [foom
Hamiltonian (l) with a coupling strength X2 = Ke— 5 - —A.6O MeV and

=
(44

neutron levels at €f7/2 = 1,91, €(P3/2) = 5.51, and‘e(pl/é) = 5.31 MeV.

The best fit is obtained by shifting them uniformly O.31 MeV above the

e
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" | values quoted in Ref. 1, consistent With the fact that the effeqt of unob-
served strength at'highef excitations was notrincluded there.
This model cannot, pf course, be applied direcfly to the ground and
first excited statés.‘ The 1 ; 2 and O striﬁping into them involves thel S
¥ and d neutron levels which evidently are not entirely filied. To incor-
porate them into'éuch a model would requife quenching fheir mafrix elements
by quantities like u2 of pairing theory.
The agﬁhor 1s grateful to Professor Gaja Alaga for a numbér of en-
lightening diécussions and to tﬁe'Nuclear Chemistry Division'of the Lawrence

Radiation Laboratory for their hospitality during his stay in the summer of

1965.
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| FIGURE CAPTION

Fig. 1. Excitaﬁioﬁ energies and spectrosébpic factqrs for (d,p) stripping _
' - into Ar37i The thick,iineé are from experiménts»reported in Reff.l.
The thin lines‘refer to the vibrational-coreAplus single;particlé

model with coupling strength X2 = 0.60 MeV; for Ar36 energy we assume

l | : hw2 = 1.97 MeV. |
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