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! ABSTRACT.
Differential cross~gections for the scattering of 40.2-MeV alpha. .

particles by B2 and 0%

“have ‘been measured, 'I‘vhe. elastic cross secti;on
for N15 contains a deep minimum at about 88 degrees in the center of mess
‘system, analogous to that previously reported for the scattering of Ll-
MeV alpha pa.rtiicles vy Om. Alpha groups which correspond to excitation
of levels in N et 5.276, 6.328, 7.16, 7.51, and 7.57 MeV (a8 well as
others) have been observed; and their angular distributions determined.
Preliminery analysis of the data indicates that the levels at 5.276 and
T.57 ¥ieV are formed by the coupling of the odd Py /2 nucleon to a core
excitation whose description is similar to that vwhich gives rise to the

16

6.13-MeV level (3-) in 0. Anslogously, the 7.31-MeV level in N'° appears

to be formed by the coupling of the pl /2 nucleon to a core excitation
whose description is similar to that which gilves rise to the T.12-MeV

level (1-) 1n 0°.




A-3a SEARCH FOR CORE-EXCITED STATES IN N0 UCRL-11378
B.‘d. Hervey, J. Re Merivether, and A. Buséiere de Rercy
‘_Uhiv. of Calif,, Lawrence Radietion Iaboratofy; Barkéley.
ond :
D. J. Horen
U.8. Naval Radlological Defense Laboﬁatory

Toe Interpretation of the level structures of odd~A nuclei in
terms of the weak coupling of the cdd nucleon to collective exciltations

of the even-even ¢ore has been the subject of a number of theoretical

‘and experimental investigations. In order to test the ability of this

model to interpret some of the levels in light nuclei, we have studied
the scatteringhof LO.2-MeV alpha particles by 1 and 016. W vas
chosen because 1) it might be considered as having one hole in &
doubly'closea shell, 2) it has e ground state spin of 1/2, and 3) with
the exception of the two levels et 5.276 and 5.304 MeV, the energy space
ings of the first few levels are comparable or greater than the energy
resolution obtainable'with our gas target system. In addition, previous
investigators have suggested that the 6.13~ﬁev (3=) level in O16 cen be

described in collective terms. Hence, 1f the core excitation model is

valid for.Nl5, one would expect to observe two states with spins end
!

parities 5/2+ and T/2+ whose "center of gravity" lies at an energy of
about 6.135 MeV. The two levels in N2 at 5.276 MeV (5/2+) and T.57 MeV
{7/2+ provable) appeered es likely candidates.

Geseous targets of nitrogen egriched to 99.7 per cent in Nl5 and
natural oxygen, contained in a 7.6 cm diameter cell at a pressure of
about’ 10 em Hg, were bombarded with 40.2 MeV alpha particles from the
Berkeley 22ke-cm veriable energy eyclotron. A lithium-dr;fted silicon

detector was used to measure éngular distrivutions of the scattered
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perticles out to center of mass é.ngles of about 105° and 70° for M and
016, respectively. The overall resolution, including the angular resolue
tion of the gas target system, varied from about 100 to 250 keV.

The angular dlstributions for excitation of the levels in N at
energies of 5.276 (5/2+), 7.3 (3/2+), =and 7.57 (7/2+) MeV are shown in
Fig., 1. TFor comparison, the distributions for excitation of the levels

16

in 07 at energles of 6.13 (3-) and 7.12 (1~) MeV are also shown. The

deep minimm in the elastic distribution for N 4s similar to that re=
ported by Yavin and Farwell [1] for the scattering of 41-MeV alpha
particles by 916. The angulsr distributions for excitation of the 5.276-
MeV (5/2+) and 7.57-MeV (7/2+) levels in B> are in phese with the elsse
tic group, as well as that which leads to excitation of the 3= level in

16

0" at an energy of 6.13 MeV. Except for an as yet unexplained systemoe

tic error,” the sum of the differentisl cross sections for excitation of

'these tvo states in N15 18 equal to that for excitation of the 6.13~MeV

level in 016. These results are indicative that the 5.276~ and 7.57-MeV

levels in le arise from the coupling of thé odd Dy /2 nucleon to a ¢ore
excitation whose description is similar to that which gives rise to the
6.15:MeV level in 030,

It 1s interesting to note that the anguler distribution for
excitation of the 7.31-MeV 1evel'(3/2+.) in N is similer to that for
excitation of the 7.12-MeV (1-) level in 0%°. In eddition, the differen-
ti1el cross section (after being incregsed by 20 per cent¢) is about tuwo-
thirds that for exciting the T7.12-MeV lsvel in 016. Hence, it is tempt-
ing to consider the T.31-MeV level in 3N15 as one meumber of a doublet

' . which ariges from .the coupling ¢f the odd 2 /2 pucleon to a 1= core )
excitation. .

A more detailed discussion of these results will be presenmted
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+  on leave from Laboratoire Joliot=Curie, ORSAY, FRANCE.

¥  OQur measured ™ elsstic cross section was about 20 per cent lover

than that gor 016.

(1] A. I. Yavin aod G. W. Farwell, Nucl. Phys. 12, 1 (1959).
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FICURE CAPTION

Fig, 1. Angulsr distributions for seattering of 40.2-MeV alpha particles
which lead to excitation of levels in le ot energles of 5.27 (5/2+),

7.31 (3/2+) ana.7.57 (7/2+) MeV, and in 016 st enexrgies of 6.13 (3-) and
7.12 (1-) HeV. The absolute cross sections for the N data ere probebly

20 per cent too lov. (See footnote to text.)
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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 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.






