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 THE NUCLEAR SPIN OF 12.6-HOUR IODINE.130"
Hugh L. Gorvin, Thomao M, Green, snd Edgar Lipworth

Rodintion Laboratory and Department of Fhyoles
- Univercity of California, Berkeley, California

\ I .~ September 19, 1958

(130,

- The nucloar opin oi' 12.6-hr has been measured by meanc of an

L _ @tﬁmié«bem mgnaﬂcéreetmauee oxperiment and found to be 5. The apparatus -

used to make thic mesouremont was designod for the observation of the nuclear

| repino and hyperfine otructure of the radioactive halogen isotopes and has been
. "deueribed oloewhore. |

1130

"Tho was produced in the Berkeley 60-inch cyclotron by bombarding

' powderaﬁ ‘tellurium metal with 12-Mev protons, by tho use of the reaction

130 {p u)llm. The radioactive fodine was evaporated from the target

matoriat in an electric furacce nnd collected upon a cooled platinum disc. The
‘todine woo waohod from the disc with sodium hydroxide solution containing codium

" "f»";iedlde cmrrier. and the mixture of radidactive and natural iodine was precipitated

' bath roconances have been observed in

= f;-"(iu acid _s-piut‘ion by NaNO, oxidizing ngont. After the iodine wns extracted into .
. carbon disulfidc contoluing additional lodine carrier, the solution was evaporated
" i 'to dryneas under vacuum and introduced into the apparatus through a heoted
A ) ’platicmm tube to disoociate the !z molecules to iodine atoms. The beam was
E 1_,coilectad upon bmue previouoly sprayed with ¢vaporated silver, and then
-e‘”onn;ed in coontinucuo-flow methene proportional counters.

Tho auclear opin of the radicactive sample was measured by the method

x daocribcd in Rofsrouca 1. For normol ordering of the hyperfine levels in atoms
- " ‘ouch a0 the halogano. with PS /2 cloctronic ground state, two "flop-in" resonanceo
. are cbdervable at each value of the magnetic field. For spinl 31 these may
. be denoted ao.

@ (F=14 3/2. Mpol+1/2)=(F=1+ s/z. Mp= - 1-1/2)

_and

a (rcxnlz MF -1+3/;.)~e-(r=1u/z Mg =1+ 1/2).

Ii” at three different magnetic ficlds of

2.86, 8.56, and 14.24 gauss. Fig. 1 exhibits two typical resonances obtained at a

meﬂ work was done under the suspices of the U, 5. Atomic Energy Commission.
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field of 8.56 gauss. Positive {dentification of the fsotope was made by means of
its decay half-life, and by analysise of its gamma-ray spectrum using a 100-
channal ‘pulce-holght analyser.
~ The value of § for the nuclear spin of 1! 30 ic conaiatent with the single.

part!.clo oholl medel of the nuclouo. 2 The oping of 1127 4nq 113". both with an
_evon namber of ncutrons, are kaowa to bo 7/2. If in 1130 the odd proton is
agoignod to the 104 /a lovel ond the odd neutron to the 243 /2 tevel, Nerdhoimbs.
‘weak rale applico, aad the oboerved opin roouita from a coupling of j and j to
tho!r maximwem permissible value, If on tho other hand the odd neutron fo
‘-aasigned to the neighboring lhi 1 / P level, Norﬁheimﬁ‘ Stmug rule applies and
o spin of 2 can be expected. 1 is t!ma likely that the odd neutron in 1130. as in
| ‘ MXJ;; occupiee the Zd3/2 level.
v Tho authors wish to acknowledge the nble asoistance of Mr. Larry M, Cohen
and the cooperation of the Radiation Laboratory Chemistry Department and the

_Health Chemiotry Division during the performance of this work.
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Fig. 1. Spin 5(=) and 5() reoonances in _In'o.
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