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ABSTRACT 
. . j 

The nuclear spin of 3L5-~in Rb&lM ha-e be~n me.ll.s~red by U.e atomic 
~eam resonance method. The r¢ault ie 1 = 9/Z~ 
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INTJtODtJCTlON 
. . . . 

. The spina 'of 1'·\lbldiurn isotopes 81 through 87 have been m•••u:r~. l, J, 3~ •. 

,All bu.t perha.pa a~82 are ~4•atate measurement•• .. Rb81 bat an lsomeri~ 
.tate whose half life is ·sl.S mtnue.a. 5 . Rb8• hae an lvomerte ~tate with a 

. ~U life of .13:rninutee~ 6 An. attemp~ hae been rn.a<l.; ~ m-.eurethe epi~a of 

lh~ee two ieo~ere, S~nce the e3J)eriment ia marginal,- the 1\l;Slm reeearcb 

'wa.• aucceas!W.; the Rb8~ research was not. The spin of Rb&lm ia 9/Z, in 

agreement· with Dog$ett'a prediction. 5 
_}'~ ' 

' . 

·The experlmeatal technlq~ is eesent1ally the aame aa· ~t r·epo.rted in 
' -

. R,ef. 4 •. The iaotopea ar~ prepared by bombarding BaBrz with .45-Mev alphas -~· 

~·aild performing a. dl•mical extraction of the· rubictiwn. Even vtith;thecbest:-effq.rts, 
• < 

.·.·"··.·the time l"equired. to 4emoWlt the targe&, pet-form the chemtetry, load the· 
·.· ·.; ~·· · . OV•1l• make a be~m. ·and. ooUect three to £tve ea~ple s cor-~e~pcnuilng. to. dif.;. - · 

·· .. ; ·; ferent spin• ia appro:xi.in&Jely l.S bou:re. Since the n~~t of atoma of·abShn· 

"· · ·;~~oduced in. a hal£•hou bornbal'~ent ie approximately the •a11ui:aa the numb~!' · 

· o(R&81 atoms produced, .ao.d, in addition• there ta' an approximately· e·qual 

."'·. l : amo~nt o£ .Rb82 r:ntLde, the.relati'Ve a~ti'rity of a}/ilm ie not tars• with reepect 

... 

·: 1· • to'Rb81 and Rbaz. Aa.a result a beam aaznpte· coUected at a·frequ.ency cor-

·. '· . rieaponcUna to .an ~l'bitl'ary epln ts expecte4 to s!low a background of a •hort-

:~ Uved component superimposed ()n a long•ltved eori'lpotient of greater magmtude •. 
< • 

·. Therefore the •ample a collected at different frequench~a .are each placed in 
different K )c .. ray counte.r-s .to ~bt•in the beat poselble decay c:·urvee with an 

. · butlal activity of abo"t l 0 co."nt• per .miaute. . 

+ ·Work eupported)ointly by the OOice of N-.~ B.eaeatch and the Atomic 

Energy Commiaaion. 
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~ Figure 1 h the decay' of a sample eollec.ted at a frequen~y c:orre•ponding 

.. 
to 1 *'· 9/Z. The curve is analyzed by the leut-squares method into a· short• 

lived component with a measured. half lite Qf :30 trdnutee ~~d a long ..:uvect 
background component with a measuret:l half life .of 4o.8 hours. For comparison, 

Fig. 1 i.e the decay curve of the eample correspoading to 1 • 11/Z. The short• 

life component has been clearly depr~eeed. Figure 3 1a the corresponding 

de cay curve of. the ttfull be~ n a~ple. This sample· ie · obt&inecl with all · 

magnetic lielae of! and .au stope removed. When the fUU•beam.. curve. le com­

pared with Ftg •. 1, the relatively hlaher amount of the ehort•Uved component 

in Fig. 1 ie apparent. Since the etatlaties of one run did not seem to mU. the 

assignme~t sufficiently deft.aite.. two other r~us were und.er~en,. with easentl• 

ally similar conc:lu~ione. Some ·of the resulta appear ~·Table 1. · 

'Table 1 shows the el'lrichrnen~ of the 31.5 ~minute RbSlm for the 1 • 9/2 

samples. ln eaoh case. the bacltgrotlnd halt Ufe is ellghtly t.ese for the l • 9/Z. 
. . . . . ' ' . . . 81 . . 8Z. 

.aample-•preewnably because of the relative enrichment of Rb over Rb as 

a result .of •he decay of the ad.ditionalltb81m.. Several e.ven•spln•v&l\le setttnga 

were rnad.e in sear d. for. Che Z.3-~nute Rb84rn, wUh negative results. 

CONCLUSIONS· 

· 81m. · ' · · · · · · ·. 
The spin of Rb . ie 9/1.., in agreement with the value from the decay 

echern• poet~ted by Dogg~tt. 5 ~ The hyperfiue etructure ie not lUtely to be 

· measured without eome t.mprWemeat ~11 technique. ll ie uotewortby that the 

number of atoms of R~Bltn prflpare4 in any run f.a about 1010 to 10~ 1 • 
The eearch £or the 23•r.,.inut• Jlb84

)ri l~el did llOt 8llCCee4,''presumably 

~c:auee it doe• riot K·eapture.. As a resUJ,t the counting rale dropped to the 

point Where the experiment could not be done, .with the available tuunber of 

atoms. · 
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Table I 

Summary. of decay data 
(each button received a s ... min exposure .in the apparatus) .. 

Run ~. :Bu.tt.on Counter Short Activity Background Ratio: 
spin cpm "1/Z cpm "t/2 Short Activity to 

(t:::O) 
(min) 

(t:O) 
(hr) 

Background ---... 

5 9/2 1 140 Z7a 19.0 s.oa 7.4 

5 3 16 (b) 36.0 6.4 Rb8Z res; 

7/Z 2 30 (b) 12.3 5.2 z.s 

8 9/2 4 107 30a 22.0 4.8a 4.9 
11/2 3 2Z (b) 1 s.o 5~3 1.5 

7/2 1 49 (b) 17.5 s.sa z.a 

10 ·Full beam 3 620 3Z 310 5.5 2.0 

9/Z L 110 30 11.6 4.6 9.5 

7/Z z 30 (b) 11.4 5.8 Z.4 

a Least-squares analyais 

b 
"l/1. assumed 31.5 m.in for extrapolation to t = 0. 

\ 
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FIGURE CAPTIONS 

Fig. 1. Least-equat-es analysis of spin-9/Z decay curve. The spin-9/2 decay 

(circular points) is analyzed into a 30-minute short-lived activity (square 

pointe) superimposed on a 4.8 .. hour backgl"ound. 

Fig. 2. Spin-11/2 decay. The known half Ufe of RbSlm {31.5 minutes) is used 

to extrapolate the short .. lived activity (square points) to time t c 0. 

Fig. 3. Decay of full-beam sample. The full-beam sample, taken with all 

fielcis off and stops removed, gives an estimate of the constituents· of the 

material leaving the oven. 
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