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:A‘Alphavradioactivity is a8 mode of decay éommonly assaciated with the -

" heavier élements. In this paper we report on a discovery of alpha decpy from

nuelides 4in the region of mass 100,

It has long been recognized from atomic mass dafa that an onhancement

. I-

'“ .of the alpha decay energies of the tellurium 1sotopes is present due to the
‘effect of the};0~proton closed‘shell. The enhancement, however, is not large

"enough to produce a detectable instability toward alpha particle emission among

the tellurium isotopes presently known. Some unsuccessful attempts to produce

- neutron-deficient tellurium alpha emitters by high energy proton spallation -

have been previouasly reportedl’z. We have obtained rasults on the a&lpha

radioactivity of the very light tellurium isotopes whose alpha decay energies.

are‘additionally enhanced by the N = 50 closed shell. -
| We vombarded a Q0% enriched Ru 96 target with ‘high enargy 016 ions

from the Eerkeley heavy-ion linear accelerator (Hilac), and obtained alpha :

. v‘particle spectra of the products using techniques described in sn earlier

‘ni paper . Two wenk’ alpha groups (eatnbliahed by dB/dx experiments) were observed.

Ay

.,rcspectively. An alpha particle spectrum of theae activitie¢ is shown in

'-:1 at 3.28 MeV and 3.08 MeV which decayad with half=-lives of 2. 2 see and J.B 56C.

‘gFig. l. We ostablished.that ‘these activitiee werc due to isotopca of tellurium

when we observed that they could not be produced in Ru96 + Nla

t

bombardments,
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>‘We obtained.mass assignmeﬂts for these activities from excitation
function measurements uéing'the reanlts of Black on heavy~ion reactions in this
‘mass region to interpret our datas. Ag'ShOWﬁ ;n Fig. 2, the éeak ¢ross section
for the production of the 3.28~Hév alphé activity falls at & bombarding energy
of 104 MeV, This energy compares most favourably with that expected for the
reaction Ru96(0 4 5n)Te 107. The excitation function for the 3.08 MeV group
| peaks at a bombarding enorgy of 87 MeV which 18 close to the value expected for

108

the reactionARu (016 hn)Te The results are aummarized in Table 1.

Pable 1

Sﬁmmary of Resﬁité

o ¥“°1id?,":, *E;z (MeV) L 1:2 (sec)
C 19 sy 0.63'.;:5.~ 2.2% 0,2
7et08 ¢ 3.08% 0,05 3ol

o
‘4

These nuclides represent the firat opportunity to study alpha decay
* from nuclei where the valence neutrons and protone are in the ssme ingle ‘
fparticle level. in thia case. the 137/2 level.. This may give rise to a kind

of "super—allowed" nlpha decay resulting in 1&rge reduced alpha widthe, A¢
* present, we cannot give any estimates of the alpha reduced wtdths for Telo?
and Te 108 becauaa the alpha branching ratios sre not known, =

The most alpha labile tellurium isotope is expected to be Telgh since

it can alpha decay to the double closed shell nuclide Sn190. Our first

:'experimente vere directed toward. producing this nuclide by the reaction _"

16 104 Apparently. however; the peak eross section for this . :

f‘.'reaction as well as for the O 6.7n and 0 6.6n reactions is extremely mmall

+8n)Te

: due to the high neutron binding energies An thia region,

t

We exp@ct that 4t will also be posaible to observe alpha decay from -

5
~
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the very noutron~deficient isotopes of lodine and xenon.

o We would 1ike to thank Professor I. Perlman, Professor J. 0. Rasmussen,
Dr., B, K, ﬁyde, and A, Ghiorso for éheir 1nter§st in this work, One of us
(R,D.M.) would like to<éxpreas his appreclation to the Chemistry Division of

the Lawrence Radiation Laboratory for their kind hospitality.;
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3. .R« Ds Hacfarlane and R. Dy Griffioen. Nuel, Instr. Methods 24, 461 (1963)
- b, R. P. Black,."Heavy Ion Reactions in the Mediunm Mass_Region" {thesis)

ﬁassachusetts:lnstitute of Technology, (1964).

- TFigure Captions o
" Flgure 1. Alpha particle spectrum of the products of the reaction Ru96 + 0%6

MUg ."L(S_-m at a bombarding energy of 95 MeV (1ab)

A l Figure 2e Excitation functions for the production of the new Te alpha emitters.
MuB-k1Sg0 ‘
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-
mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of ‘any infor-
mation, apparatus, method, or process disclosed in
this report. :

As used in the above, "person acting on behalf of the
Commission" includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.








