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The decay of (1a-68 has been recently reinvestigated by Horen (1959) \X:m
found evideace for levels in Zine-68 at 1.07, 1.88 and 2 3 Mev. The levels ware
assigned the followmy spins and parrties - 1.07(24), 1.88 (1+or 2F) and 2.3(2'). No
cross-over gamma {ransition was observed from the 2.3 Mev level to the 0 ground
state. This fact together with the result of angular corvelation studies on the
1.07-1 24 Mev gamma cascade led Horen to suggest 2+ to the 2.3 Mov level.  Since
the errors on the angular correlation data were rather large, this spin assignment
was considered to be far from ambiguous Tt seemed atiractive Lo assign 01
to this state and still be consigtent with the observed data. In fact, the near
harmonic model of Scharff-Goldhaber and Weneser (1955) predicts the existence
of 0t levels at about twice the energy of the first excited state

0—0. No gamma {ransitions are stretly forbidden because of the transverse
nature of the photon.  Hence the de-exeitation of the state in question can proceed
either throngh internal conversion or through internal pair formation Sinee
the internal positron spectrum from the 2.3 Mev level (end-point 1.28 Mev) would
be superposed on a rather high background of positrons from the beta decay
of Gia-68 (end-point 1.88 Mev), it was decided to look for infernal conversion
clecirons of 23 Mev  In order to observe the small peak due to conversion it
was necessary to reduce the background to a mimmum. This was accomplished
by the use of an anti-comcidence arrangement -

The Ga-68 source was sandwiched botween two plastic scintillators each
1-1/2 em high and 3 em in diameter ensuring 47 geometry, and mounted on the
face of a Du Mont, 6292 phototube, A second plastic scintillator surrounding
the first one was mounted on another phototube and served as the anti-coiucidence
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counter. The scnsitive volume of the counter was surrounded by 47 of leud.

Pulses in counter 1 not accompanied by pulses in counter 2 operated o gate which
admitted to the 20-channel analyzer any pulse in the bota-counter ocenrring

in an interval of 3.5 microseconds. The end-point ol the positron spectrum

was determined 1o be 1.8940.05 Mev, in agreement with the value reported by
Damel (1957). Phosphorus-32 with end-point encrgy of 1.72 Mev(Lidolsky,
1957) servod as the calibration spectrum  The search for miernal conversion
clectrons lasted 105 hours, durmg which time the spparatus was  perodically
checked. From the total number of counts observed in the region where the
conversion clectrons were expected and the total number of counts in the bota-
spectrum, an upper lunit of (5 1-25) X 10~ conversion clectrons per Ga-68 decay
could be set.

One can calculate the expected yield of 2.3 Mev mternal conversion elecbrons
as follows (assumng O+ level). The smgle-particle model gives the transition
probabiity for the 1.24 Mev gamma-ray as Wy, = 10t see 1. The A-convor-
sion probability for the Eo trausition is expressed by Church and Weneser (1956)
as Wilp? == Tx 108 sec ! where p* 18 a dimensionless purameter wineh measures
the strength of the KO matrix element.  We take p~0 IL m accordance with
cxperiment (Alburger, 1958). The yield can then he written

Ng — [( WL/Pz)Pz/< Z} P+ wl-::a) ] N

where N 1s the total number of disintegrations and j is the traction of decays
populating the 2.3 Mov level. From the data of Hoven and the measured beta
-spectrum Nf 18 about 2X 105 The computed yield 1w 8410 D convoersion
electrons per decay, to be compared with the measured value (544 25) « 1072,

1 these ostimates are mdeed correct, then one can conclude that 01 15 wn
unhkely assignment for the 2.3 Mev level. If, on the other hand, it turns out
that the 1 24 Mev transition 1s 10 ties fastor than the single-particle estimate,
by analogy with the situation m Ga-70, then omr conclusions are somewhat
weakened. Recent angular correlation measurements (Ramaswamy and Jasten,
1960) have indeed shown that the 2.3 Mev level w 2%.

The author 18 thankful to Professor L. Madansky of the Johns Hopking
University where this work was performed.
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