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F. Asero, M, C. Michel, 8. G, Thompson ard I. Pexlman .
Univ. of Calif., Lawrence Radistion Laboratory, Berkeley, Calif.; U.S.A.

Nuclear ~spéctroacopie studies of the alpha decay of Amal"an have led
to the identiflication of new excited states and gamma ray transitions in
2> 8. All of the observed levels campax:e favorably with the predictions
from ocid—zmsﬁ nuclei. This is especially true for the observed moments of
inertia.
A number of the garma ray intensities were interpreted in terms of
Coriolis ':Lnteractions between states having cammon neutron and proton gquasi-
particles and differing in X by 1. Most of the other gamma ray intensitiezs‘
. could be related to transitions .1n odd-mass nuclides., For some transitions
}t"\'}as necessary to postulate expleanations involving muitiple-order Coriclis

/‘/ effects and residual neutron=-proton interactions.
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F.‘Aearo,. M. C. Michel, 8, G. Thompson end I. Perlman

Univ. of Calif., Lawrence Radiation laboratory, Berkeley, Calif.,U.S.A.
In an earlier report on the alpha decay scheme of'An;ahan, it was

shown that £he low=lying energy levels of Np238 and some o6f the transition

probabllities. could be described in terms of proton and neutron quaai-f

particle statea. In the present study a&ditional neasurements on Ameuam

alpha decay hawve led to a better understanding of scme of the interactions

238

present in odd-odd nuclei. The Np enei'gy level scheme and quasgie-

particle aséi@nnents ere shown in :Fig.il.«~. Also shown are calculated
energies of the intrinsic levels in Np258. These are simply sums of the
oddeneutron and odd-proton values with a splitting of 50 keV for

2(p) £ o(n), a value found experimentally in Azx::?l"2

« It is seen that the
the predicted levels occur in the z‘ight order and the c'g.lculated energies
are accurate to ~70 keV. The moments of inertia were also cé.lcu.le.ted for
the various rotational bands by subtraction of the appropriate even-even
value from the sum of tlie odd~proton and odd-neutron velues. As shown
in the figure the agreement with the observed values is excellent.

The reduced transition probabiiities for those transitions in Np23 8
in vhici'x only one quasi particle changes its nucleaxr quantum mumbers are
al}l roughly conslstent with the odci-#zasa values end will not be discussed
further here. Other types of tranaitidns involving changes in both quasl=
particle states should be prohibited for pure states. It is seem in the -
figure that this latter type of decay occurs to & marked degree in the‘
de-excitation of the 3-3 (KII) level to the 2+ (KIT) band. The relative
Intensities of these gemma rays, hovever, wvory by ovexr an order of megnie-
tude from the expectations for parent and dé.ughtér states with pure K.

Thus these states must cantain apprecisble admixtures of K values other



| 3ciit (A.K. Kerman) 2.

;.1 ' than the indicate_d. principal sssigaments. The two K.velues for bands AZ,

f \ 2+ and B+, éiffézj by only one undt of angular momentum, and hence would

| be expected to interact via the Coriolis force. .For these bands, which
have & common 9 = 1/2 tneutron state, the metrix element of the interaction
is equal to the .decoupling parameter. This would also be true for the 2«

. and 3= bands of BZ. Ve vere thus able to calculate the relative intensi-
ties of the various gsmma rays de-e;;_:iting the 3-3 state with respect to
the h9;k keV El gamma ray. We have assuned & Coriolis matrix element of

59 and 0255 decoupling parameters

-—Q.h, wvhich 15 the average of the Pu?
for meutron state Z. In addition ve sssumed that levels et 215 and 259
fceV, which vere indicated by somewhat dubicus alpha grdups » are indeed the -
2-3% and 2-4 states. The resulting theoretical intensities for the E1

gamzﬁa rays to the 2 + 2, 2 + 3, and 2 + 4 staﬁcs are 1.3, 6.0,Aand 1.5

/pei; cent respectively, in reasonsble agreement with the experimental wvalues

L 4

/,,f" 2.1, 5.8,’,3115 ~1.%(2) per cent.

e

/ ; ,',.""This Coriolis mechanism can be mhar investigated by considering
the’ iransitions de-exciting the 6-6 state. The 122 keV E2 transition
* between the 6-6 end 3~l4 levels has a retard;tion factor of only 6 over the
/ “single particle value, although such .a K~-forbidden transition would be
/ expected to be retarded by about a factor of 100. This effect may be
explained by an interaction between the very close-ly'ing 6~6 and 3-6 levels
which would cause the 122 keV E2 to be co]iectively enhanced. With this
sssumption we calculated intensities of the- E)l transitions de-exciting
the 6-6 state to the 3 + 5 and 2 + 5 states to be 1.1 and 0.3 per cent
respectively. The good agreement w.ith the observed velues, ~2 and ~0.3
per cent, helps confirm the interpretation of a Coriolis interaction be-

tween the bands AZ and between bends BZ. Thne admixture (0.10 per cent

vhen squored) between the 6-6 and 3~6 states 1s not &s nicely understood.

L\:.'.'- A Y B e P I N LT COL I NLToF O PN e A st et X SR . .
R B B T L T T S L F O O A S T S A U
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In e .simila;' odd-mass example, two close-lying states 1n Cfesl with
&K =3 :Lnterac;t;ed via a multiple-order Coriollis interaction with an
admixture of 0.2 per cent. A similar mechenism (coui:le‘d to neutron-
proton residual interactions) may be responsible for the Np25 8 admixture.

The transition between BY and AX also involves a change in both

- quasi-perticle states. Small admixtures of the order of ~1 per cent

of stetes CX or ‘AV in state BY would be sufficlent to explain the ob-
served minimum transition probability. H. Mang and N. K. Glendenning
bave calculsted a residual neutron=proton interaction matrix element

between the states CX and BY to be ~100 keV, which 1s sufficiently large

g N '
/t;b give the required admixture.

4
»



%¢ii (A.K. Kerman) b

FIGURE CAPTION

, . - z
Fig. 1. Energy level scheme of Np2)8. The dashed quantities and those

in parentheses are either uncertain or not directly observed.
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0dd-proton Nilsson states

¢ 32 +[6511]
g s/2-[5231]
s si2+lea2t)

0dd-neutron Rilsson states

v 5/2-[1521)
v 2 +8244]
x 12-[1431)
Y S/24[6221)]
1 1/24[6314)

0dd-odd stotes

PN KT Energy(keV) h%2J(KeV)

colc. exp. calc. exp.

BX 6+ 388 464

AY

B2

Al

i+ 338 .

5- 338 344 5.49 S48
0- 288

I- 318

6- 268 301

0t 212

5+ 222 216

2- 111 ~1807 543 §5.57

3- 61 136 543 5.5
3+ §0 87 4.21 4.3
2+ 0 0 4.21 4.7
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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

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. S ' ;

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.






