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Alpha radioactivity ie a mode of decay commonly associated with the 

heavier elements. ·In this paper we report on a discovery or alpha decay from 

nuclides in the region ot maaa 100. 

It has long been recognized from atomic mass data that an enhancement 
. ' 

. of the alpha decay energies of the tellurium isotopes is present. due to t11e 

·effect of the 50-proton closed shell. 'l'h.e enhll.ncement, however, ia not larce 

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 · 
. 1 2 
have been previously reported • • We have obtain~d r~aults on the alpha 

radioactivity of the very light tellurium isotopes whose alpha decay energies 

e.re l.il~di tionally enhanced by the N =- 50 closed shell.·. 
' ' . 96 .. . 16 

We bombarded a 90% enriched Ru . tar5~t with high energy 0 ions. 

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

particle spectra of the products using .. techniques .. described in Bn ellrlier 

'' 7. 
paper.;~. Two w~ak·alpha groups (established by dE/dx experiments) were observed. 

·at 3·.28 MeV and ,.08 MeV which deeayed with. halt-lives of 2 • .2 sec a.nd ;. :; sec • 

. . respectively, An alpha particle spectrum of theae activities is shown in ·. 
.. ; . 

. Fig. 1. We os~ablished ·the.~ these activities were due to isotopes of tellurium ;:r 

when we observed that they could not.be produced in Ru9G + N14 bombardments. 
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We obtained mass assignments for these activities from excitation 

function measurements using th~ results of Bl.aclt on heavy-ion reactions in this 

mass region to interp_ret our data5. As shown in Fig· •. 2, the peal< cross section 

for the.produotion ~f the .3.28·HcV alpha activity t'alls at a bombarding energy 

of 104 M.ev. This. energy compare_s most favourably with that expected for the 
. '96 16 i07 . . . . . 

reaction Ru (0 ,5n)Te • .The excitation function for the 3.08 MeV group 

peaks at a bombarding enar~ of 87 MeV \Vhich ia close to the value expected for 

. 96 16 . 108 
the reaction. Ru (0 .4n)Te . .• Tho results (ire summarized in 'l'able 1. 

\ .. 
Table l 

. . 
Sunimary of Results 

,, ,. 

Nuclide · ·E~ (MeV) . 
.. _ ~. .. 

. TelO?, 3.e.a. t o.o3 
I ' 

Te108 ;>.08. t o.o, 5 .. 3 ± 0.4· 

' { 

These . nuclides repre'sent the first opportunity to stu~y alpha dee'ay 

·' from nuci.ei where ·the· valence neutrons and J>:I'Otona are in the same single 
' • 1 • 

· particle level• i~ thie _case;· :the .ls?/2. level• ·. lfhis may give rise to n kind 
. . . . . . . 

~f 11super~llowed11 • alpha. decay ~asulting .in' lnrge reduced alpha w1.dthe. At 

present·. we cannot give an:r estimates of. the alpha· reduced widths for Te107 ' 
108 . . . . : ; ' 

and Te because the alpha branching ratios are not known. 
. . . ' . . . • . . .. '.. 104 . 

··The most alpha labile tellurium isotope ie expected to be Te since 

it:can ~lphadeca~ to the double closed ·shell nuclide s~100• Our !irat 
··#~ . ,. ' . 
_,,-:--··:. expe~menta ~ere directed toward. producing this nuclide by the reaction 

.-.~1. .· l.... •. 96( 16 8 ) '·104. . . . . . . . 
·• ... : · Ru 0 , n Te · • . Apparently•. however; the peak cross section for this .. · 

": .-·' ····fr~.· .·· :_ . . . .· . . 
. . i. . . tot . 11. 'f. . t'h . o16 7. . d o16 6 'ti .t t , ~· 11 . , ··, .. : :·: . . reac ..~.on as we . as or e · ~ il an. . . • n reac one ..~.s. ex reme....,. sma · 

; . 

;due to the high neutron binding energies in this region. 
·'. 

· We exptct that it will also be' possible to observe alpha. decay from 
{ ' I I 

. .. -. . ; . 

•. ! ' 
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the very neutron-detic.ient isotopes of iodine and xenon. 

·We would like.to.thank Professor I. Perlman, Professor J. o. Rasmussen, 

Dr. E~ K. Hyde. and.A. Ghiorso for their interest in this work. One of us 

(R.D.M.) would l:iko to express his a.ppreciation to the Chemistry Division of 

the Lawrence.Radiation Laboratory for their kind hospitality. 
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Figure Captions· 
. . . . • 6 16 

Figure·l. Alpha particle spectrum or the. produete o.f the reaction Ru9 + 0, 

~.u ~ -1~ 7'1 at a bombarding energy of 9.5 MeV (lab) • 
. ' 

. Figure 2. Excitation functions. for the production .O.f'.the new 'l'e alpha emitters .. 
". ' 
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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 ~espect 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. 






