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SUPERHEAVY ELEMENTS /SHE/ IN NATURE ?
A.H.Kukoé
Institute "B.Kidri&"-Vin&a, 3elgrade

High energy heavy ion accelerators operating at several world
scientific centers were built mainly to fuse heavy elements and to
protrsct the artificial isotope syntesis toward the region of SHE in
the new island of stability centered according to the theory arround
Z. 114 and ¥ 184. . . -

Al though tiheory is quite optimistic concerning the existence of
SEE, the experizent encountered, at least up to now, insurmountable
difficulties, vecause reactions with heavy ions always include high
excitation of the compound nucleus which promptly decays through va-
rious channels never reaching the region of SHE. This is why, for mo-
re tkan ten years, atempts are made to find SEZ in nature. So fer this
venture elso has been unsuccessful./ref. 1, 2/.

Just tecause of the forementioned difficulties the paper of
Gentry et al /ref.3, 4/, case as a great surprise to the scientific
community interested in thke field. Supposedly, evidence was found for
natural SHE of Z=126 /and soze others/in the study of proton induced
L X-rays spectra of monazite-mica inclusions /from i adagascar/ showing
giant halos.

An glmost immediate response from several experiuental groups
/ref. 5, 6, 7, 8/using the same experizental techniques showed no evi-
dence of unknown X{-rays. It has been reported that in monazite /soxze
of themfroaz !.ezdagascar/ impurities of Rh, Sb, and Te are frecuent and
their Z X-rays coul te aistaken for L X-rays of "unknown" SEZ, as we’

as proton induced gammas from reaction 14"’Ce/p, n~gamma/l4oPr.To do
justice, noreof the experinenters after Gentry analyzed "gient halo
monazite inclusions" although in ref. 2., uentry’s data were reanaly-
zed, giving ne§ative results.

It is difficult nowadays to imagine possible processes /in labor
tory or nature/ in which SEE could te forme':, theoretical estimations
of nalf-lives have been so far toooptimistic /long/; most probably
half-lives are much shorter. if cosmic processes are the only available
sources of SHE, they must be ejected towards thie solar system at rela=
tivistic speeds and therefore destruct themselves in interactions with
solar watter /detector/.Can we recognize these impacts ? So far results
are negative, tecause high energy ordinary heavy /region of Pt-isotopes/
cosmic ray interactions escape unique interpretatiorn /concernig Z/.

Pair creation of SHE and anti SHE in p-p scattering close to
treshold could be also difficult to observe due to violent annihile-
tion process. Who knows, it may happen that in a suitable detector
this event is characteristic enough to be distinguished from others?

So far the production of 4He and anti 4He has been reached in the la-
boratory.

1t is difficult to believe that we will ever acquire first-hand
evicence of 3I'=, uut a long lived ancestor in a decay chain or a
fission product could te cdetected. This possibility rises some dim
hope trat mass spectrometric /ref. 9, 10/ and natural radioactivity
studies could reveal evidence for extinct SHE.

Tkis should reanimate the studies of natural radioactivity as wel!
as isotopic abundances. 3Some recent studies of well known natural

radioisotopes like 228Ac and 226Ra /ref. 12, 13/ reveal many previousl:
unknown ganza transitions. The same is true for the very recent study
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of decay of 235y by Baranov et al /ref. 14/.

. It is difficult to believe that we will learn something about
natural SHE before extensive and combining efforts of mass-spectrometric
and naturel radioactivity studies are nade. We Tust learn as much as
possible about the distribution of radioactivity and variation of
isotopic abundances in an ample set of different materials occuring
in nature.
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