Lawrence Berkeley National Laboratory
Recent Work

Title
SEAECH FOR CORE-EXCITED STATES IN N15

Permalink
https://escholarship.org/uc/item/0rc59799

Authors

Harvey, B.G.
Meriwether, J.R.
Nercy, A. Bussiere de

Publication Date
1964-04-01

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/0rc5g799
https://escholarship.org/uc/item/0rc5g799#author
https://escholarship.org
http://www.cdlib.org/

. ——, e

UCRL-11378

University of California

Ernest O. Lawrence
Radiation Laboratory

- )
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

\- _J

5

SEARCH FOR CORE-EXCITED STATES IN N1

Berkeley, California



DISCLAIMER

This document was prepared as an account of work sponsored by the United States
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ABSTRACT.

Differential cross~sections for the scattering of 40.2-MeV alpha

16

particles by 7 and 0*° nave been measured, T he elastic cross section

for N’ contains a deep minimum at about 88 degrees in the center of mass

‘system, analogous to that previously reported for the scattering of hl-

MeV alpha par‘t-icles by 0.3'6. Alpha groups which correspond to excitation
of levels in K™ et 5.276, 6.328, 7.16, 7.31, and 7.57 MoV (as vell ns
others) have been observed, and their anguwler distributions determined.
Preliminary suslysis of the dats indicates that the. levels at 5.276 and
T«57 HaV are formed by the coupling of the odd pl /2 nucleon to a core
excitation whose description is similar to that which gives rise to the

16

6.13-MeV level (3=) in 07 . Analogously, the 7.31=MeV level in e appears

to be formed by the coupling of the Py /2 nucleon to a ¢core excitation

whose description is zimilar to that which gives rise to the T.12-MeV

level {1-) in 0%°,
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Svalid fOr.Nlﬁ, one would expact to observe two states with spins end
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Tohe interpretation of the level structures of odd=A nuclei in
terms of the weak coupling of the 0dd nucleon to collective exeltations

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

nodel to- intcrnret some of the levels in light nuclel, we have studied

the scattering of L40.2-MeV alpha porticles by le and 016 Nl5 vas

chosen because 1) it might be considered as having one hole in a

doubly closed ghell, 2) it has a ground state spin of 1/2, and 3) with
the exception of the two levels et 5.276 end 5.30k MeV, the energy space
ings of the first few levels sre comparable or greater than the energy .
resolution obtainablebwith our gas target.system. In additioﬁ, previous

16

{investigators have suggested that the 6.13-MeV (3-) level in 07 cean be

deseribed in collective terms. Hence, 1f the core exeitetion model is

parities 5/2+ and 7/2+‘ﬁhose "center of gravity“Alies at an energy of
sbout 6.13 MeV. The “wo levels in N at 5.276 MeV (5/2+) and T7.57 MeV
{7/2+ proveble) eppeered es likely candidates.

Gaseous targets of nitrogen enriched to 99. 7 per cent In N15 and
natural oxygen, contained in & 7.6 cm diemeter cell at & pressure of
ebout 10 em Hg, were bombarded with b0.2 MeV alphe particles from the

Berkeley 22hk-cm veriable energy cyclotron. & lithium-drifted gilicon

- detector was used to measure éngular distridbutions of the scattered
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perticles out to center of mass é.ngles of about 1057 and 70° for 1 snd
016, respectively. The overall resolution, including the angular reasolus
tion of the gas target system, varied from sbout 100 to 250 keV.

The angular distributions for excitation of the levels in ¥ at
energies of 5.276 (5/2+), 7.5 (5/2+), snd 7.57 (7/2+) MeV are shown in
Fig. l.b For comparison, the distributions for excitation of the levels
in 0% at energs.es of 6,13 (3-) and 7.12‘ (1~) MeV are also shown. The
deep minimm in the elastic distribution for h"l5 13 sim{ler to that re«
ported by Yavin and Farwell [1] for the scattering of 41-MeV alpha
particles by 916. The angulsr distributions for excitetion of the 5.276-
MaV (5/2+) a.nd.7.57~MeV (7/2+) 1levels in ¥ are in phase with the eloge
tic group, &s well as that which leads to excitetion of the 5= vlev*el in

16

07" at an energy of 6.1% MeV. Except for en as yet unexplained systemes

tic error,# the sum of the differential cross sections for excitation of
Vthese tvo states in 'Nl5 is equal to that for excitation of the 6.13-+MeV

level in 016

. These results are indicative that the 5.276~ and T.57-MeV
levels in w arise from the coupling of thé odd p, /2 aucleon to a wore
excitation whose description is similaxr to that v}hich glves riae to the
6.13-HsV level in O%0.

It is Interesting to note that the angular di_stri‘bution for
excitation of the 7.31-MeV level‘(5/2+.) tn N is similar to that for

16

excitation of the T.12-MeV (1-) level in 0. In eddition, the differen~

tial cross section (after being jncreased by 20 per cen#) is ebout two~

thirds that for exciting the T.12-MeV level in 016

» Hence, it is tanpﬁ-
ing to consider the 7.31-MeV level in ‘Rl-s a8 one member of a double{;
which arises from Athe coupling of the odd Py /2 nucleon to a 1- core
excltation. |

A more detailed discussion of these results will be presemted
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_1;.- On 1eave from Iaboratoire Jolio‘b»(}uria, QRSAY, }?RAKGE. i ! L

$f Our mea.sured Nl 5 elastic cross section was about 20 per cent J.cmer

| than that for 015

- UCRL-11378 .



heda ' - b o . UCRL-11378
FICURE CAPTION

Pig. 1. Angulsr distributions for scattering of 40.2-MeV alpha particles

which lead to excitation of levels in ™ at energles of 5.27 (5/2+),

16 at energles of 6.13 {3-) and

7.51 (3/2+) and-T.57 (7/2+) MeV, and in O
Tel2 (l-) Me\f. The abgolute cross seétim fox the N15 data ere probabdbly

20 per cent too low. (See footnote to teit.)
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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.
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