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The 3}3&209 (a, n) 85“%2“' reaction was iuvestigated at the

8

Crocker Laboratory 60-inch cyclotron of the Univorsity of California. Pro-

vious work on this :rea\:.zzf:tic:m’1"‘i reports that A‘czm

has o half-life of 0.20 sec,
and ernits alpha-particlez of 7.6 or 7.88 MeV. |

In this experiment, the alpha decay energies were measured \&'iﬁx
a phosphcrus-diffused-junction couater having an energy resolution of 30 keV.
Tha specira wera observed at selected intervals between cyclotion bearm
bursis. The spectrum taken at & bombarding encrgy of 24 MeV is shown 1a
Fig. 1 (the small peaks at 5.63, 6.04, 6.28, 6.78, and 8.78 MeV are duec to the
calibration source, Thzza). The results of the experiment are swnmarized
in Table 1. The hali-life associated with each of these alpha euergies was
measured indlvidually by time analysis of each pulse height.

A search was made for a gamma transition between the states
responsible for the 7.82+« snd 7.60-MeV alpha~groups by means of detocting
the couversion electrona; however, no such trangition wias observed. Leuss
than { % of tne alpha activity could have é gatnuna decay in the enerygy rauge
feorn 100 to 600 keV; however, a<63-keV transition wau observed with a half-
lifo of ~0.13 sec.s Thé cGota indicate that the level structure might be that
shown in Fig. 2.

The 4+ aad 5+ asslgnments for Bizo8 aro from theoreticel cosnou-

“ - . . . . 7
tatione Ly . W ahlnoru,b ad are juctificd by expeorimental work., Tao
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shell -model configuration for nuclel in the region of At sugpests thet thw
aeutron outside the clusec shedl” should be dg;{, in and that the protuns saould

/

be {lb however, Ly the predictions of Pryce’” this would lead Lo 5 g rowsa

3
y/ey?
state of 0+ and aa isomaric state of 9-. The §- to 4+ transition s foroiucea;
5o the susignmeat ot (- or <t does not appear to be justified  Alternately, au

Bidl()

K]
. ; - -l
in , the lower spin siate for At “ could be -,

Figure 3 ashows the relative excitation iunctmxﬁ-s ifor these two wsomers,
as well as the abaolute crose section iox BiZG? {a, 2::):&1:2‘1. Lo However,
neither, the {q, n) cross sections reiative (o each other nos the absolute crosy
vectiouns have been doterminegd.

The hindrance factors were culculated irom dhe ermnpirical reletioa:
long = 10510‘1/2 - Azmﬂﬁ" /7 . 8., whero AZ and B}.. are the nritnmet -

i

1czl means of corresponding valuee for the two adjacent even atomic numuoevs,
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Tuble . Alpha-decay eaergies aad hali-lives forx aelte
Aipha decay encrgy FHalf-lite J;;-;p"nxirnat&  Hindrance
resative ahundance factor
(Mo V) _Aseq) {‘7o) . e
7.80 0.305 AL 6200
7.64 0.3us 80 1730
V.82 D.120 » $9 - 1600
.83 0.126 - z0 9500
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FIGURE LEGENDS

Fig. 1. Specctrum of alpha energles for. 24-MeV alpha particlee on bismuth.

Fig. 2. Proposed enargy-level diagram for zlpha decay of A.t“‘z.

Fig. 3. Excitation functions for Bi%0? {a, :n) At. Units for the croes sections

for the two isomers of ‘MZLZ 211

are pot the same. Data for the At crose

section iy taken {rom reforeace 9.
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