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. THE NUCLEAR. SPIN OF 1Z.6-HOU.l\ lODINE-130° 

Hvsh L. 0M"vin. Tbbmaa M. Oreen. o.ad E48AI' Lipworth 

B.M!nttoa Labol'nto!'y end Department of Phyot.ca 
Unl.verotty ol Co.I.Uornia., Berkeley, CaUl or ala 

September 19. 1958 ' 

Tbe aucloar e~tn of lZ.6-hr 1130 bao boca. metloved by meallo of no 

' . atOmtc-l»eem maaaotlc~l'eeoaaaeo ouperimeDt a'-'d foanf! to be 5. The apparatuu -
' -' ·-'... . uoecito a1ahe thio •eaovemoat was deatanod fo&" the observation of the nuclear 

· rsplilo au hypel'fiao otructve of tho raclloactive h.alo&Jen isotopeo and he.e been 
··t~etlcr_tbod etoewhore. 1 _ 

. :Tho 1~.30 waa prodUC$cll-fl the BeJ'lteley 60-inch cyelotroa by bornbardina 

1-owclered.tollviGm metal with lZ·Mev protolls, by tho use of the reaction 

"'"• To 130 (p, a)I~'30• Tho rndioaetive lodllle wao evaporated. from the ttlrsot 

·. me.torialt.a e.a electric ftltfttlce IUld collected upon a cooled platiav.m disc. Th-e 

: lOaae 'C'JO.o ·~Ohed. fto4D'l U.o dlae with sodtv.m. hydro:dde oolutlon containt.aa oodium 
-. · ·iodide cc•ri~~. alld the mixtve ot l"D.dlQactlve and aatUI'al iodine was precipitated 

. . .: 'ta tl~ld e~lutloa by NaNOz o'ldi.zlns ncont., Afte~·-~tho iodine wee extracted into 

· /..' ,;; .. tal'boti dttnal!ldo coattUDios tuldltioullo&o carrier, tho nolutioa wao ovaporo.ted 

.. _: ·to •yaoao uad.er vacuum nad iatrod\lCod lllto ·tbe appnrntuo throuah a heated 
I -

~ ' .. ' platiaum. to'be to 4leoocillte the lz molecules to lodlae atoms. The benm was 

_colloetod u_poia bUtton.o provtouoly opl'ayed with e~aporated silver, an\1 thea 

·c!outeclla · eoft.tin\IIODO•tlow methane pi'Oportioul counters. 

Tho Cltteloar opln of the l'adloactivo cample wao m.eaeved by tho method 

· dtaecrtbo4 in ltOteroaeo l. For unant o.deriCliJ ot th$ hyperfine levels ln l\tomo 

. ' ·o-.ch -~o tho haloaeao, with ?..p'J/Z oleetrontc aroun.d ~tate, two ''flop-ln11 resonaac::co 

· aro o'boorvabte at eodl valv.e. o£ the maiD:etic .lield.. For upln l ~ 1 these ll'lay 

,. be deutod ao. 

and 

fl:.(Fc:I + 1/Z, Mye-l +-3/i!) ... (F=l + t./2., MF=·l + 1/Z) • 

. Both rocou.tlcef3 bav~ been obee&"ved in 1130 at three diflerent DUlfiD.etic fields of 

l.86. e.56, aad l4.Z4 aa~e. J'tg. 1 exhiblttp two typical resonances o'btahled at a 

0 . 
Thio w&l'h. waa .doao Wlder the ausplcea of the U.S. Atomic EneriJY Commieaion. 



fieH of 8.56 gauss. Podtlve ldenttficaUon of tho isotope was made by meaas of 

ltn decay lla.lf .. Ute, aad by ana.lysi.s of its gamma-ray spectrum usloa a 100 .. 

chaaRol palce•hotght a~Ut.IJ$er~ 
Tho valuo of 5 fo.- the uu.clear apia of 11 JO to consletoo.t Vllth the olaa;l•· 

.pa.rtlclo oholl mo4el of the n~clouo. Z The optao ot 112.9 aad 1111• both with an 

. ev~t:l aombcr of 110\lb'ono, ~e kilowa to bo 't/Z. If l.ft 1130 the o44 proton is 

aaolsaoci to tho l(J?/a level Aftd tho odd neutroD to the l.dl/2. level, Nordhe~,.. 

w:o~_rute applteo, Aftd the oboOI'vod apiaaoeo1llta from .a coupltQS of Jft and Jp to 
thc~.r· maxtntom parmhetble volue. It ort the other haad the odd l'ieUn"Oft io 

a.catgaed to the aeighborlng lhll/! .level, Norahelli\~ strona rule appU.•o and 
a· .a.pin ot l cart he expected.! It i.a. thv.o Uhely that the o44 n.eutrol\ ta 1130, as iA 

·v-1.31 · · . · . S.f.AG 17 . oecuplee the Z.d3/ 2 leYel. 

Tho a:uathoro wish to acka.owledse the nble asoietaGce of Mr. Larry M. Cohen 

aod tiM eoopel"ntf.oa ot the Jladtation Laboratory Chemlatry Department ar1d the 

. HeAlth Cb.emhtry Dlvtelcm <!uriaa the pel'formaoce ot this work. 
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SPIN --5 {tt) ~ = 3Mc/sec­

H : 8.56. GAUSS 

.:g· ' iio H = 3.·6· ·a···-Mc/:sec' 
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