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Introduction.  
The Ginzburg et al. “Olimpiya” project [1] in 
development of previous studies of Perelygin et 
al. [2] is based on the solid-state track detector 
technique, where radiation damages produced by 
penetrating galactic cosmic ray (GCR) nuclei in 
the olivine crystals from meteorites. In the 
search for ancient tracks use is made of the 
ability of silicate crystals to register and preserve 
tracks of nuclei with Z ≥ 23 over a long period 
of time. The cosmic ray exposure age of 
pallasite meteorites are estimated to be ~ 
(5÷20)×107 years, during of which 102-103 tracks 
of nuclei with Z ≥ 90 could be produced in 1 
cm3 of crystals sited at ≤ 5 cm beneath the pre-
atmospheric meteorite surface. Thus, by 
measuring the parameters both for the fossils 
and artificially induced in calibration 
experiments tracks one can identify charge of 
GCR nuclei. For the sample scanning with the 
goal of searching and processing tracks of heavy 
and super heavy GCR nuclei in the pallasite 
olivine crystals, it is suggested to use modern 
high-performance completely automated facility 
PAVICOM [3,4].  
The preliminary experimental results obtained 
for 165 tracks, detected and analyzed in the 
Marjalahti pallasite olivine crystals, are 
presented. 
Methodology of track parameters 
determination.  
The PAVICOM  is used to analyze charged-
particle tracks in solid-state detectors, 
particularly in meteorite silicates. The scanning 
over three coordinates of the detectors is 
performed by the automatic microscope, 
includes the precision-mechanics stage 
manufactured by Carl Zeiss company, and a PC-
controlled CCD-camera with relevant hardware 
and software, which transmit a digital image at 
the computer. The program package of the track-
image processing implements filtering, 
clustering, and tracking procedures to determine 
needed for the particle charge determination 
track characteristics: the geometric parameters 
(shape, length, width), the track-etching velocity 
and the spatial distribution. The created software 
recognizes and analyzes the track from its origin 

to the vertex in order to distinguish it from the 
etched of irregular form defects and observed 
before etching pipe-like dislocations. Thus, due 
to chosen methodology based mainly on the 
measuring of the nucleus track parameters in the 
course of the olivine crystals chemical etching 
without their preliminary special thermal 
annealing [5].  
It was investigated the olivine crystals, extracted 
from the Marjalahti pallasite, whose K-Ar [6] 
and fission track [7] age is ~ 4.30 Gy, and the 
cosmic ray exposure age is  ~ 200 My [8].  
Step-by-step chemical etching with the shorter 
intervals of ∆t = 24 hours in modified WN-
solution (pH = 8.6 ± 0.2) in conditions of the 
closet system at T = (110 ± 1) oC was performed 
[9]. A multiple repeated polishing procedure in 
accordance with layer-by-layer track-etching 
and continuous measuring of the track geometry 
parameters allows the tracks to be studied over 
the whole crystal volume under examination. 
Results.  
Some preliminary results of the GCR VVH-
group track-forming nuclei charge (Z) are 
presented in Table. The values of the track 
etching rate (VTR) and the main geometric 
parameter - total registered track lengths (L) for 
the 44 tracks (from the total of 165 detected up 
to that time tracks due to VVH-nuclei group of 
L ≥ 20 µm) was observed and analyzed in 15 
olivine crystals of size ~ (1- 1.5) mm.  The 
results are obtained for the first double-step 
chemical etching during the sum of ∆t = 48 
hours. The track etching rate VTR was 
determined as L/t, when length of the track, 
etched up to this moment, lies in the interval of 
the primary ionisation of the stopping nuclei 
(dJ/dx) ≥ (dJ/dx)C. The critical value of the 
characteristic parameter (dJ/dx)C, 
experimentally determined  for the olivine as  ~ 
18 MeV/ mg⋅cm-2 [10], was used in our 
calculations by SRIM-program [11].  
Conclusion.  
 The main novelty of the methodology used in 
our present track investigations consists in:  (a)  
the high-precision measuring with the help of 
PAVICOM facility of  the  dynamical ( track 
etching rate) and  geometrical (different parts of 
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the track length and diameter) parameters for (b) 
the preliminary no expressly thermal-annealed 
fossil tracks, and (c) analyses of the chemically 
reviled tracks in the total volume of the pallasite 
olivine crystals under special successive 
polishing-etching conditions. 
Obtained up to this time preliminary results 
indicate the high efficiency and perspective of 
accepted approach in the search and charge 
identification of the GCR VVH- and SH-groups 
nuclei. 
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Table. Charge groups of the GCR nuclei determined in the olivine crystals from the Marjalahti pallasite 
 

Charge group Track number
NZ  

 (*) 
Track length 

L, µm (**) 
Track density, 

cm-2 
Relative 

abundance 
23 ≤ Z ≤ 28 

Z ≥ 30 
Z ≥ 40 
Z ≥ 50 
Z ≥ 60 

5×105 
165 

7 
2 
1 

10-14 
≥ 20 
≥ 100 
≥ 160 
≥ 200 

1× 106 
3.3×102 

1.4×10 
4 
2 

1 
3.3×10-4 

1.4×10-5 
4.0×10-6 

2.0×10-6 
 
               (*) Detected track number on the sum searched surface in 15 etched  and analyzed olivine crystals; 
        (**) Indicate Lmin  values for the not completely etched tracks.   
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