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Introduction 
 
The new approach to a problem of detection of traces of super-heavy elements nuclear decay in the me-

teorite phosphates assumes in search of cases of spontaneous fission of nuclei with Z ≥ 110 on three frag-
ments of comparable atomic mass [1]. Thus, one of the basic methodological questions is the necessity of 
the account of magnitude of the contribution in expected density of three-prong tracks in meteoric phos-
phates from 238U fission fragments [2].  

The purpose of the present work is the first experimental research of an opportunity of application of 
an optical microscope visual search and identification technique for the spontaneous fission cases of su-
per-heavy nuclei on three fragments that can be observed in natural meteorite phosphates. 

In the given report the results of track study from spontaneous and neutron-induced fission of uranium 
in apatite crystals of a terrestrial origin are presented. As in this case probability of detection of real fission 
of 238U nuclei on three fragments does not exceed ~10-7 in relation to a number of the usual fission acts on 
two fragments, the experimental detection of three-prong events is the extremely labour-intensive process. 
It is enough to note, that at average track-density from usual two-prong fission of 238U about (105 - 106) 
track × cm-2 for detection even one three-prong figure of etching concerning to the real fission act on three 
fragments, it is need to analyze up to ~102 cm2 of a total crystal surface. 

 
Technique of experiment 
 
The first experimental researches of super-heavy element (SHE) nuclei fission on three fragments were 

undertaken by V.P.Perelygin in 1980 [3]. Then for the first time it was possible to register some extremely 
rare events of a three-prong fission of the compound nuclei with Z = 110. These nuclei were formed at a 
capture by uranium nuclei of the high-energy Ar ions. Received in these researches of a three-prong fis-
sion probability in relation to fission into two fragments has made up ~3×10-4, that on three - four order of 
magnitude exceeds of a three-prong fission probability of 238U nuclei [4].  

However, at realization of search of such rare events in natural silicates it is necessary to take into ac-
count the probable background contribution from a number of sources. First of all, to them are related the 
tracks formed: (a) by fragments of spontaneous fission of 238U and decayed isotope of 244Pu; (b) by nuclei 
of VH-group of iron (23 < Z < 28) in galactic cosmic rays; and (c) by the fragments from induced under 
action of primary and secondary nuclear-active galactic cosmic ray particles fission of heavy, mainly Th 
and U, elements.  

Estimation of the contribution value in expected a three-prong fission track-density from spontaneous 
238U fission in the pallasite phosphates at uranium concentration of ~ (50 - 100) ×10-9 g/g and track-density 
of spontaneous fission on two fragments equal to ~ (105 - 106)× cm-2 gives value that is not exceeding ~10-

2 relative to three-prong events on cm2 of an chemically etching and investigated crystal surface. 
Estimation of probability of background events of a three-prong fission of heavy elements such as Pb, 

Bi, Th and U, due to primary (p and n) and secondary (n and π-mason) nuclear-active components of the 
galactic cosmic rays, has shown, that:  

a). Contribution from fission of heavy elements on two fragments, induced by the cosmic radiation, be-
come commensurable with the output of spontaneous 238U fission, mainly, at the expense of highly effec-
tive fission of 235U nuclei under action of secondary thermal neutrons;  
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b). Contribution of induced fission of others (Pb, Bi, Au) heavy elements appear on 4-5 orders of mag-
nitude by lower.  

 
Conclusions 
 
As have shown the carried out researches of tracks in terrestrial apatite crystals, viewing, the detection 

and measurement of track parameters in a superficial layer of researched crystals can be carried out not 
only with the help of TINT ("track in track" etching) - technique, but also using a simple supervision of 
tracks leaving on an etching crystal surface.  

On common overlooked with the help of optical microscope of the crystal area about 0.5 cm2 among 
7×106 registered tracks from the usual two-prong fission was revealed two occurrence with three tracks of 
different length directed under a corner to each other. The detailed study of these events at higher magni-
fication has shown, however, that these two track figures are formed as a result of casual crossing of two 
usual two-prong tracks, which have resulted in formation of an apparent three-prong events.  

Thus, for the first time determined extreme value of a probability of formation of these apparent three-
prong track events made ~3×10-7 from a number of tracks due to the usual of two-prong fission of the ura-
nium nuclei. It is needed to note, that under the order of magnitude it coincides with theoretical estima-
tions of a 238U three-prong fission probability [4].  

The quantitative estimation of expected surface track-density of three-prong cases due to fission of 
SHE nuclei was done. It has shown, that in view of the possible contribution of all most essential probable 
sources of a background at optical scanning not less than ~50 cm2 of the total crystal area of the pallasite 
phosphates from some cases of three-prong fission of SHE nuclei can be revealed. The most suitable for 
these purposes phosphates are the transparent large whitlokite and stenfildite crystals, formed in the palla-
site structure.  
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