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Rosner and Schneidl) have recently determined the distribution of 

single particie strength in Ar~7 by (d,p) reactions on Ar36. Some £ = 2 

and 0 stripping was observed into the ground and first excited states, 

while only £ = l and 3 stripping was observed into the higher excited 

states. Level assignments were then completed on the basis of .)-dependence 

in the angular distributions and from shell model considerations. Their 

results are shown in fig. 1. 

In this note we consider a .one parameter model for Ar37. Since the 

. 2) 
details have been presented elsewhere we shall merely outline the features 

which are of importance here. 1t is assumed that Ar37 may be described in 

terms of coupling between quadrupole oscillations of the even core and a 

neutron in the nearby empty single particle levels, 

(:2 r2) 
2 

( ) -f.L + . H He + HSP + K2 ~ 
-f.L (en,cpn) ~ -1 cx2f.L Y2 (l) 

+ ./2~2 [a+ + (-)-fl a2 -f.LJ cx2f.L 2f.L (2) 

(3) 
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where 
+ 

a2f.l is the creation operator for a quadrupole phonon of energy 

tim = 
2 

36 
l. 97 MeV (Ar , 

written as follows, 

see Ref. 3). The eigenfunctions of. Ar37 may be 

\II 
.J 

7T 
·. 'l'J 

M ... £ 'j' I~ 

(4) 

in which the sum is over the excited states of the core ¢NvL(C) with N 

. (here ~ 4) phonons coupled to angular momentum L (v = seniority where nec

essary) which, in turn, is coupled with the sir.gle particle j' to JTI 

.e 
7t = (-l) . 

The (d,p) cross section, 

dcr (2J+l) an = (2I+l) sk(.e,J) cr(.e,e,Q) (5) ' 

determines the probability sk(.e,J) for stripping ~nto the k-th state of 

JTI. The single neutron energy levels may be determined,:to within an ad-

ditive constant) from the relation 

L sk ( .e , J) Ek ( JTI) 
k . 

~ sk( .e,J) 
k 

(6) 

which follows from eq. (l) and the completeness of the wave functions (4). 

The thin lines in fig: 1 give the results of dh>.gonalizing the 

Hamiltonian (l) with a coupling strength x2 = K2=~~ = .60 MeV and 
': . 

neutron levels at Ef?/ 2 = 1.91, E(p
3

; 2 ) = 3.31, and E(p1/ 2) = 5.31 MeV. 

The best fit is obtained by shifting them uniformly 0.31 MeV above the 
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values quoted in Ref. l, consistent with the fact that the effect of unob-

served strength at higher excitations was not included there. 

This model cannot, of course, be applied directly to the ground and 

first excited states. The £ == 2 and 0 stripping into them involves the s 

\ and d neutron levels which evidently are not entirely filled. To incor-

porate them into such a model would require quenching their matrix elements · 

by quantitie.s like 
2 

u of pairing theory. 

The autJ;lor is grateful to Professor Gaja Alaga for a number of en-

lightening discussions and to the Nuclear Chemistry Division of the Lawrence 

Radiation Laboratory for their hospitality during his stay in the stunmer of 
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FIGURE CAPTION 

Fig. l. Excitation energies and spectroscopic factors for (d,p) stripping 

into Ar37. The thick. lines are from experiments reported in Ref. l. 

The thin lines'refer to the vibrational-core plus single-particle 

36 model with coupling strength x2 == 0.60 MeV; for Ar energy we assume 

i'l.ill2 == 1.97 MeV. 
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This report was prepared as an account of Government 
sponsored work. ,Neither the United States, nor the Com
mission, nor any person acting on behalf of the Commission: 

A. Makes any warranty or representation, expressed or 
implied, with respect to the accuracy, completeness, 

or usefulness of the information contained in this 
report, or that the use of any information, appa
ratus, method, or process disclosed in this report 
may not infringe privately owned rights; or 

B. Assumes any liabilities with respect to the use of, 
or for damages resulting from the use of any infor

mation, apparatus, method, or process disclosed in 
this report. 

As used in the above, "person acting on behalf of the 
Commission" includes any employee or contractor of the Com
mission, or employee Df such contractor, to the extent that 
such employee or contractor of the Commission, or employee 
of such contractor prepares, disseminates, or provides access 
to, any information pursuant to his employment or contract 
with the Commission, or his employment with such contractor. 




