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be described by a moderately weak coupling of an odd particle to a. strongly

(1)

1'; collective vibrational 2+ level of an even-even nuclear core'~’/, For example,

"the first three excited states of Cu63 are connected to the ground state by :;.

4 B R - . v

of the transition‘inFNiég from its first 2+ excited state to the ground state( )

" The 6 134-MeV 3~ level of O16 has an enhanced EB transition strength to

‘the ground state(a) 16

s n
:‘,‘level is strongly excited( ), and the angular distribution of the scattered

'J

particles is characteristic of an £ = 3 transition.

_‘,

According to the weak coupling model; there should be two strong octu-
prole levels in Nl5 with spins 5/2+ and 7/2+ vformed by coupling &'Pl/Q proton_
‘hole to an octupole vibration of the nucleus ¥Which is related to the octupole’

. :level of 0: 6. These two levels should be found at excitations not far from 6 l
e .MlV They should have octupole strengths equal to ‘each other ‘and equal to that

"yf%¥% of the 6.1-MeV. level of 016. The angular distributions=forfall three levels“v

*This work was done under the auspices of the U. S. Atomic Energy Commission and
by BUSHIPS. U e

tFrance.' o : S ; . P

Many examples are known of nucleai energy levels whose properties can ' t

:E2 transitions whose strengths are nearly equal to each other and to. the strengthA

In inelastic helium ion scattering from 07, the 6=l§h—MeV;L.F"

NATO Fellow. On leave from Labroatoire de Physique Nucleaire, Orsay (S et O), v' S
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" | should have the seme shape. N has 5/2+ levels at’5.276 and 7.16 MeV and &
ﬁ'ﬁ'57/2+ level at 7 57 MeV(5) f;;-"xiﬂi 'i v :"{;iff;ﬁ?ﬂﬂl‘

The elastic and inelastic scattering by le and O 16 of hO 6-MeV helium -

';tions from tuv Berkeley 22h cm spira1 ridge cyclotron vas studied with equipment

( )

'-that has been previously described ‘The target gases were confined in a

1.cell with 0. 00025 cm windows of Havar foil. t Pulses from a lithium—drifted sili-. jtz
- con detector were recorded in a. lO2h channel Nuclear Data analyzer The energy

Lresolution varied from lOO keV- at small angles to about 250 keV at large angles.-w'w

¢

S Spectra taken at an angle of 2h y¢‘ in. the laboratory system are shown in'ﬁ’.

3 ,v‘-r“._,j'*'.fig Lo } O B
-if;ﬂﬁhff:‘-i{ ‘The levels of N15 at 5. 276 and 7.57 MeV were found to be strongly excited
.excitation of the 7 l6-MeV level was, very weak at all angles. We assume that
"~i jthe 5. 30h-MeV level of N 5 (which would be uniesolved) does not contribute signi--~
-fiéjfy_jficantly to the observed peak at 5.8 MeV, because its spin is l/2 instead of 5/2 '

and because the 2 = “d transitions in 0~ 16 and N h areiweaker than the £ = 3

transitions. The 6.06-MeV O+ level of O 16 is assumed not to contribute signifi—'

1

| cantly to the observed'peak at 6.1 MeV The angular distributions for the 5. 276-ﬁv

.'r_T MeV and 7;57-MeV'levels.of ¥ and for the 6 lBh—MeV level of 0 6'are shown in "

"t

fig. 2.  They are quite similar in shape.,_
Optical model fits to the elastic angular distributions were made for
‘Nlj and Ol6wwith the computer program GULLEY(6),_ The best parameter‘sets are

”-;shown in teble l.i ' The notation in‘the table 1s conventional; r is'the param;53;

:3eter relating the nuclear radius to the mass number A. aThe helium ion is- given

”the e

K¢ Tl

L

f”a radius 'r'f-so'that the'optical potential'radiusais-R = rb Al/5 + T

":*FT

Hamilton WatchiCo.,tLancaster, Pennsylvania.
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Tdashed lines, were normalized to the experimental cross sections at the h@:i

| this would be pobsible. The 6.134-MeV level of O

: assign the configuration suplod

.Thus all three levels can be formed from their- respective ground states by a

S _ Tablc 1 : BT
: Optical parameters for interaction of 40.6-MeV helium jons with le and O16
| N15 -’45.»1- . [ -15.1 'l : 150 1.20 N ' '0-586 | O.50b .

‘55ffd1ffuseness parameter of the real potential v, is. ao and that of the imaéinary N
;f*potential W, is b . The Woods—anon shape .vas: used for the real and imaginary

i“e parts. The experimental and calculated angular distributions are shown in fig 3 o

The parameters of table 1 were used to calculate the inelastic anghlar

‘ 'distributions for the three L= 3 ieve ST-»TheWDWBAmcurves, shown in fig.sé as

;fmaximum. ~In this way it uas found that the»octupole deformation parametefxég i

-I EN

iwas equal to O*}l for each of the three‘levels Thus the macroscopic model

mentioned. in the first paragraph yields a conslstent interpretation of the experi-

~

mental results

The question that we haue not yet'examined in detail is Whether theﬁ

,gjfmicrosopic wave functions_obtained‘from the shell_model calculations mentfbned

ﬂ’;fbelow also yield a consistent:interpretationl Qualitatively it*appears that

l6,.according to the shell

model calculationstof'Elliott and Flowers(5> has;a large amplitude for the con— R

: b1
figuration s p d5/2; The shell model calculations of Halbert and French(7)

5/ to the 5.27- and 7 57-Mev levels of Nl5 ;;hﬁ °

vpromotion of & pl/2 nucleon to the d'5/2 shell.é In the 5,27-MeV level it is a-,"



") of the 5. lO-MeV 2- and 5. 85-Mev 3= levels of N

"3‘?single partlcle transitions is

,QTQWhere 7 / is the range of the nucleon alpha potential and w(~AT -1/

fthe:nuclear size peremeter

“1aotual intensity we dovnot'discuss here.

ke - UCRL-11633

| .

:¥'proton that is. promoted, in the 7 57—WeV leve1 it is & neutron . We have

fobserved similar angular dlstrlbutlons and octupole strengths for exc1tation

lh; ‘both of which can,be formed.

:from the ground state by e lP]/2 to ld5/2 promotion. The form factor for these ,f< c

_VLQ)

3 -
S F(r) « 7 exp _( vl

i

<>_

This function has one maximum at.

3 1/o
ce @

o f*of about 3 F. ‘It looks roughly like the form factor, BV/Br,uSed in the macro- '

a5copic description end therefore would yileld 51milai_angular'distributions.' The

In_any.cése_the similarity in inelas-

;ﬁiic helium ion angular distributions and’ octupole: strengths for all,thesé levels

S ’ : 4

.1 shows that their wave functions are very closely related to each other.
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. Figure Captlons (
Fig. 1. Energy spectra.of 40.6-MeV helium ions scettered from Ol6 (wpper)

© 1 ana 0 (lower) at 24° (1abv).

‘ ‘| Fig. 2. Experimental and calculated angular distributions for elastic scatter-
g : ', in of L40.6-MeV helium ions from N and 016. The solid<line,repres§hts-c

the theoretical curve. ' : - , o

 Fié. 3. Angular distributions for 5.27- and 7.57-MeV levels of Nl5‘andfthe3
. , . T . s

xlif"6.13h—MeV level of 0-°. The dashed curves are DWBA celculations for

[ 2 = 3, normalized to the experimental curves at the L0~ maximum. ;
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