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hef spins m’ &hree neutron«deﬂcient ra.dwactive metopes of cesium have

edn measured by atomic beam methods. The msults are: for 6-hour Cslz?. : N

41'; x/zi for 3I-hour 69129 f= 1/3 for BQaminute cSm’ 1 1‘ -
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, .. stomie -beam oven end reduced by heating with calcium to form a beam of. atomi ~',
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Experimental Msthod : .. ,

The t-otapu al?? 6 hour). 8127 (31 hour), ! and c.m (30 minutes)’’ 34
were produced in the Berk‘ley 60 -inch cyclotron by {a,kn) reactions on lodine. )
Abuut 8 mg of Csl carrier was added to a solution of the Ba.lz target material; ’ ;

.- then the barium was eliminated by precipitation of ite carbonate, and the excess A e

’”i‘adino was sublimed off as NH,I. The resulting Csl was transferred to an

. 'cesium. The beam could be obtained in a litile more than an hour after the cnd
7 of the bombsrdment. - : L o
" The 1127 (a,n) Cs 130 reaction could be relatively enhnnced by using tho‘rt ’
bomhardmentn and placing aluminum foils in {ront of the target material to/cut\ oo ;\""
* the g-bearm energy to a point where the llm(u. Zn)(.’.nuq cross section would. 7 - R
" be low but the Cs' 3 yield would be ressonsbly bigh.’ , - «::‘7\'.;
' Simﬂlrly the 1127(0., 4n)Culz7 production could be favored by using a g%

urget 8o thin that the & beam left the back of the material-before the - - v . ]

lZ?( e, 2n)C|129 cross uection bocame high, Thic was important, because . . T "
‘u’ does not K -capture with high probn'bmty. ! and honce the x-ray connten ,
“'are nlauvely inefficlent for this isotope. ' e j_. e

) The spins of the three isotopes were investigated in an atomic -beum .
ruomm.co apparatus by techniques previmuly described, 5

.

* Research supported jointly by the U. S, Atomic Enorgy Commission
and the Office of Naval Research.
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Ce sium-130 Rcanlts':

Tablc_léompafeé the_céun't‘ing rates obtained at conditions appropvriht"e
to several integrﬁl' sﬁi’n values. The rates have been correcte(i for counter
_ background extrapolated to a common time, and- normaliied fo:- variatmna
in beam intensity (ma indicated by the reaonance height observed for the carrier

' ilatope)
Tsble I
Counting rates for Qslao, in‘_tﬁgtal‘ 's*p-ip} values:
’ Spih'f"ﬂf_lueﬂf L S TP IU

_-Countmg rate - 1447 100413 15 1426 9 &3
._(arbitrary units) ‘ o : R

_ There is & clear indicatmn that 1= 1. “This waa conhm'md b‘y'a ’

’ ;'»repetiuon of the expcriment _ ) a L A ‘

' Figure 1 compares the - decay of the I 1 sample 'wzlh that of a samp‘.e

, vof the full beam (obtained by turning off the deﬂectmg fzelds and :removxhg the ‘
) :ztop) The £un‘beam sample shows the 30- mitmte Ge 30 component supcnmposed
29 bachg rmmd “The I=1 ssrnple shows n marked enrichment .

130 4, rea“pdnsible forthe 1=1. .

on-a Slﬁhaur Cs’
. C of the 30 -mmute aclivity, indicatmg that Gs

- sxgnal



5. f UCRL-3487

. Cestum-127 snd Cesium-129 Results

. Table 11 gives the restltes of & ‘éeérc.h at Eal(i;iniegml spin values. = »

_ Tablenn P

129'

127 . fha!i-lntegrql epin values '

- Connting rates £qx" Cs*"" and Cs

é}:iuvalne S 12 32 s/2 12 S 9/2

ki

memtmg raee B Co o L L
(arbitriry units) 100+£1.3  142.2 1.9+.2. 1.8«£.2 l4=zx.2.

" full'beam. It is clear that both the 6-hour Cs
: present in both sampleo and in the same ratio The same result hasg been

A aigniﬁcant aignal appeare only for I = 1/2.

In F‘ig Z'theé decay of the I = 1/2 sample is compared with that of the
127, and the 31-h<mr Calzg

- obtained in other runs in which the relative amounts of the two iaotopes were '

appreciably different The conclusion is that both Cam? and Cslzg have
51-1/2e_ ‘ |
. Remarke
130

-~ The. méasured spin. i= -1, fox Cs

127

A ground-scate Spin of 1/2 for either Cs or. Cs 9 is hard to ﬁt into

| ¥ the ahen picture. If the epin is due to a single proton it must occupy’ an (sl /7 E' .
» atate. which is praaumed to lie at the top of the shell, 6 while the: (g? / z) -and
o (ds / 2) levels at the bottom of the shell are avu@‘ﬁ;;g Furthermore. no coupling

scheme with the five protons outside the closed shell at Z = 50, all ia the

&, / 2) level or all in the (ds /z) level, can gwe '1=1/2; nor can three protonn

Fee ST e

‘ agrees with the predicnon by Smith. -
‘ -Mitcheli and Cmr&3 dednced from the detay scheme, and-.as they point out--

, it is consistent with a shell -model picture of an nnpaired (ds /2) proton cmapled :

- with 2 (dS/Z) neutron. : P

oy
g
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| _in one of theae lovoh and a canceling pair in the other gwe 1=1/2, Fiva
- protous in the (hu /2) level can produce I = l/ 2, but coupling to. such 2 low :
. spin value seems unlikely. It is conceiva’ol.e but 1mprobab1e that the neutronl '

| ‘.,cuntribute to the spin..

“The most iikely possibility seems to be that the oburved propertiet '
 are those of an isomeric state rather than the ground state. ' .
A méasurement of the hvperﬁne structure may throw light on the problem._
Preliminary results indicate that the hyperfine splitting for both isotopes iu in
,sthe neighborhaod of 8000 to 9000 Mc. . :
' ‘B ptotom give a ground state spin of 1/ 2 for Cs and 0’129 then the
: -Ttobnerved spin of 1 for C-”’o may be due to these protonc coupled to an "l /3)
\.neutron. Again a measurement of the hyperfine structure would be useful. .
. -This work was done uuder the auspicea of the U. 8. Atomic Energy

127

o ;Commiui.on.
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Legendo
e | 130
Fig. l. Dccmy of I=1 nample (Cs ).
E‘ig 2, Decay of 1 &= l/?. sample (Cpl\?sz:hﬁ'd Cslzq)
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