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The auclear spin of 31, S-min Rb haa been measured by the a:mmic

beam resonance method. The reault is 1 = 9/2. “;f
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| The apina of rabldmm isotopes 81 through 87 have been meusured. 12,34

All buc perhaps Rbaz are ground-state measuumentl. Rbu has an isomeric '
_ state whose half life is 31.5 minutes.? Rb%¢ has an tsomeric atate with a
" half life of 23 minutes: 6 An attempt has been made to measure the spins of

theae two isomera.  Since the experiment is marginal, the Rbs 1m research

’ f ) wﬁa succeaafuls the Rbm“n reaearch was not. The spin of Rbum is 9/2, in

~

agreement with Doggeti'n predicﬂon. 5 v

o . T *‘E'xzpznmm'x"

'I'he experimental technique is euenttauy the same as that reported in
Ref. 4. ~ The isotopes are prepared by bombarding BaBrz wm: 45-Mev alphaa

. ‘and performing a chemical extraction of the rubidium. Even with: the: best efforts:

xhe time required to demount the target, perform the chemictr}r. load the

Wan. make a beam, and conect three to five samples correspcnding to dife

f.erent apint is appro:dmately 1.5 hours, . Since the number of atoms of Rbslm

E p:oduced in, a balf-hour bombardment is approximately the same as the number

‘,{

: ’, renponding to an arbitrary épin is expected to show a background of a short-

81 atoms produced. and. in addition,’ there is an approximately equal

“of Rb

amount of Rbaz made, the relative activity of Rbmm is not la.rge with reapact
to Rbsl and Rba?‘. As @ result a beam sample’ couected at a irequency cor - _
lived compenent mpertmpoaed ona long-nved eomponent of greater magnitude.,
. Therefore the tamples eallecﬁed at different h-equenciet are each placed in '
difierent K xoray counters to obtain the best possible decay curves with an
imtial activity of about 10 counto per :ninute._ ' : |

4+ Work supported )Gintly by the Office of Naval Research and the Atomic

Energy Commiuim.



' aample--pre-um&bly because of the relative enrichment of Rbsl over ‘BRb

4= ' - UCRL-3459

© Figure 1 is the decay of a sample coilec»ted ata freq‘uency'correspouding

tol 6‘9/2 The curve is analyzed by the least-squares method into a short-

lived component with a measured half life of 30 minutes and a long-lived '
background component with a measured half life of 4.8 hours. For comparicon.
Fig. 2 is the decay curve of the sample corresponding to I = 11/2. The short-

- life component has been clearly depteaaed Figure 3 is the corresponding

decay curve of the "full beam“ aa.mple. Thia sample {e obtained with all’

Imagnetic fields ofi and all atnpc removed. When the full«beam curve is com-:

pared with Fig. 1, the relatively higher amount of the uhart-lived component -
in Fig. 1 i apparent; Since the qtatistics of one run did not seem to make the.

‘assignment sufficiently definite, two other runs were undertaken, with essenti-

ally similar conclusions. Some of the results appear in Table I.
 Table I shows the enrichment of the 31.5-minute Rb®'™ for the I = 9/2

‘samples. In each case, the backgrotmd half life ie slightly less for thels 9/2. ‘

82

a result of the decay of the additional !?.b8 lm. Several even<spin-value aettiage

were made in search for the. 23»mimxte ab‘“‘.“, wuh negathfe resultes. -

comcnvsxox«s*

The apiu of Rba lm ia ?/2. in Agreement with the w.lne from the decay

scheme pootulated by Doggett. 5 -The hyperfine structure is not likely to be

-measured without some i.mpwvement in ‘technique. It is noteworthy that the

numher of atoms of Rb 8"“‘ prapared in any run is about xo“’ to 10‘

'The search for the 23-minute Rbsé level did not succeed,’ presumably

because it does not K-capture. As a result the cmmeing rate dropped to the

-

point where the experiment eauld not be done with the available number of
atoms. - o o '



Table 1

UCRL-3459

-~ . Summary of decay data
" {each button received a 5+-min exposure in the apparatus)

"Run " Button Counter Short Activity Background ~ Ratio: :
- spin cpm TV /2 cpm T 7y - Short Activity to
| (téQ) (min) {t=0) (hr) Background |
5 9/2 140 27° 19.0 5.0° 7.4
5 3 16 (b) 36.0 6.4 Rb82 res.
/2 36 (b) 12,3 5.2 2.5
8 9/2 107 30% 22,0 4.8% 4.9
11/2 3 22 (b) 15.0 53 1.5
7/2 B 49 {b) 17.5 5,58 2.8
10 Fullbeam 3 620 32 310 55 2.0
- 9/2 1 110 -~ 30 11.6 4.6 9.5
7/2 2 30 (b) 114 5.8 2.4

2 ‘Lieast-squares analysis

71/2 assumed 31.5 min for extrapolation to t = 0.

s~ ot i st it oo
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FIGURE CAPTIONS

Fig. 1. Leastesquares analysis of spin-9/2 decay curve. The spin-9/2 decay
(circular points) is analyzed into a 30-minute short-lived activity (square
pointe) superi"mposed on a 4.8 -hour background.

Blm

Fig. 2. Spin-11/2 decay. The known half life of Rb (31.5 minutes) is used

to extrapolate the short-lived activity (square points) to time t = 0,
Fig. 3. ‘Decay of full-beam sample. The full-beam sample, taken with all

fields off and stops removed, gives an estimate of the constituents - of the
material leaving the oven.
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