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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 théreof, 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. ‘
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Abstract
A J dependence has been observed in the (5He,a) reaction which con-

state in luN at 13.72*0.04 MeV and the lowest

T = 3/2 state in *°C at 15.108%0.014 MeV.

- In an investigation of the p shell hole states of'luN and 150 through

I - 12+é

the ;5N(5He,a)l N and (3He,a)l3C reactions, we have found that the shapes of

the angular distributions are sensitive to the J of the picked up neutron, an
-2
)

. -1 ' .1k . . . . .
and”(pj/Q’pl/E) were observed in ~ N and it was possible to identify all six

PR . ' -1 ' I .
of these states)lncludlng the (p3/2’p1/2)l+,T=l state which had not been as51gne§

-previdusly. Of particular interest in the 15¢ spectrum was the measuremenf of

-:_the lowest T = 3/2 state. An accurate measurement of the excitation of this

state was necessary as one component of a rigorous test of the isobaric multi-

2)

plet mass equation”’.

T-Workvperformed under the auspices of the U. 5. Atomic Energy Commission.
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The 15N(3He,a)luN and 1h

of 39.8 and 4L.8 MeV, respectively, using the JHe beam from the Berkeley 88"

cyclotron. Particles were detected using a (aE/dx)-E counter telescope which
3) 15 1h

fed a part1cle 1dent1f1er he N gas target was 98% pure. A ~ C target

- from Brookhaven, which contained a large amount of 2C and also some l6O, was

_ N :
made by depositing . C on a 2 mg gold backing. Typical energy spectra are

. shown 1in fig. 1 where the energy resolution (FWHM) in both reactions was around

200 keV.
15

1 . . -
If we assume that ~“N and 2+C contain a closed neutron shell and then

consider a pure plckup mechanism, we would only expect to populate certain p

shell hole states in luN and l?C. Table 1 indicates the states which should be
mede by pick gp of either a pl/glor a P5/2 neutron. It is observed experimen-
: tally that these are the only states which are made with a large cross section.

: : y_
Intermediate coupling shell model calculations 7) have shown that the

six lowest p_2 states in th are those listed in table 1. Of the seven large

15

. ' 1k I
vpeaksvobserved in the .’ N(BH a) N reaction; .six correspond to the first. five

8-10) i

S =2
D conflguratlons (see table 1), which have slready been well established
The seventh peak at 13.72%*0.04 MeV has been assigned the configuration

_ » ) . v .
(pa/2 pl/2) 1+,7=1" Calculatlons have predicted values for the energy of
thls state which range from 10 to 15 MeV.

1 - A1k
Angular dlstrlbutlons for the 5N(3He,a)1 N reaction are shown in fig. 2.

The two distributions which correspond to the pick up of a Pl/? neutron are
similar in shape but differ from those corresponding to the pick up of a p3/2

) 11 ‘

neutronl ). The main difference occurs in the angular region from Gc m - 15-45

dég. As compéred to the p3/2 pick up shape, the cross section for pl/2 pick up

C(:He,a)lBC reactions were carried out at energies

o



good agreement with the calculations by Rose et al.

‘the
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drops off much more qulckly after the first maximum and the second maximum is-

almost non-existent. Another difference occurs in the region 6c n = 55-75 des ’.

where the pl/2 pick up states are at a maximum while the p5/2 pick up states

ll) 5He a)

all reach a minimum. Artemov et al.lg) have recently studied the (

. i '
reaction on ; N and 16O at energies from 17.4 to 36.6 MeV. Their data at

'36.6 MeV seems.to show some of the trends which are reported here.

b
In 1'N the 9.17 and 10.43 MeV levels are populated almost equally, in

lO) who found that the con-.

tributions from the p'2 and (s,d) configurations to the 9.17 and 10.43 MeV

levels must be epproximately equal. On the basis of a simple J=J couplihg

‘model, one would expect that the cross sections of the (p3/2,pl/2)2+ m=0 & nd

(p3/2,pl/2 l+ T=0 states should be equal to the cross sections of the cor-

respondlng T=1 states. This is roughly observed experimentally; therefore,

both the magnitude and thecshape of the angularrdistribution of the 13.72 MeV

'level,help.to confirm its assignment.

In,15

C three levels were populated as expected (see table 1). A sharp
state at 15.108%0.014 MeV was attributed to the T = 3/2 ground state analog.

An accurate determinatlon of the energy of this level, in good agreement with

2,13,14)

prev1ously reported results , .was poss1ble because of the large amount

of ;20 impurity in the luC target

The angulaf distributions for the 1ub(3He a)l3C reaction are shown in-

fig. 3. A similar J dependence is observed in this reaction in the region

e .= 15-45 deg., where the 1/2- ground state has a very deep minimum which -

C.m, -

'iéfnot‘dbserved in the 3/2- stetes. The distribution of the 15.108 MeV T = 3/2

" state is similar to that of the 3.68 MeV level in agreement with its assigmment.
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" For additional comparison the

~L- | . UCRL-16831

1z,,3

c(

He,a)llC ground state transition is shown in

fig. 3. Its angular distribution shows the expected J dependence corresponding

to p3/2 pick uplS)i

We have seen that the J dependence observed in the 1p shell is con-
sistent for all nuclei studied so far and has been useful as a spectroscopic

tool. DWBA calculations which include spin-orbit terms have met with some
16,17),

success. in predicting J-dependent effects H howeVer, no attempt has yet

' been made to fit these data.

We would like to thank D. L. Hendrie for several valuable discussions._

T~
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¢ Strongly Populated in the (5He,a) Reaction

" Reaction Neutron

T

Level  Jm .  Dominant Shell Mgdel
picked up ... | Configuration
__15N(?He{a)}uN«:" /s . c.s. 1+ 0 (1,0); (pl/g)'2
| pi/2 E“. _2.51 o (0,1); (pl/g)'2
Ps/e,:-f:'.'.-‘fz 595 1o (L,0) (p5/2’]£’1/2)‘1
A '-"""’3/2_:"" B 0 (2,003 ("3/2""1/2)—1
o Pype 9T 2 ! (2,1); (s,0) + (p3/:P1/2)
| "1p5/21':V jlo;u3 s 1 (2,1); (s,d) f_(p5/2)Pl/g)-
< l"p3/2“'.’:"4 172 1 L (L) (p3/2:P1/é)'l )
' ; 15x5&gqf3éf‘“[gu2 “A 6.5. . 12 . 1/
by 368 32 1R
L R
a)

b)

;New'assignment§ madé-in this letter.

Assignments made ip refereh¢és 8-10. -
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Figure Captions
: iy i
Fig. 1. Energy spectra of the 15N(5He,a)l N and L C(5
197, 3

He,a)1§C reactions. The

He contamination in the a spectra of 0.1%.

)lh

u elastic peak represents a
;- 1

Fig. 2. Angular distributions from the 5N(5He,ot N reaction. Py /2 pick up

states are indicated with broken lines. p3/2 pick up states are shown as

solid lines.

12,3

Fig. 3. Angular distributions from the 1Ll’C(5He,OL)lBC and ~ C( He,a)llc reac-
tions. pl/2 piék up states are indicated with broken. lines. p3/2 pick up

states are shown as solid lines. -
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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:

x 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 of 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.

PO






