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- the geometry of measurement strongly affects on the depth resolution of the hydrogen
profile as well as on the duration of measurement. These factors would preferably be known
beforehand.

We develop the procedure of simulation of energy spectra of hydrogen recoils as well as
the charged particles from the reactions (n,p), (n, d) and (n, t) for specimens of various structure.
Spectra are formed by the Monte Carlo method taking into account all features of the real
procedure of analysis, such as the energy spectrum of the neutrons generated via the reactions
d+T—m + a or fi?+D—•w+3He in thick TiT target, geometry of measurement, losses of energy of
the charged particles, the energy and angular stragglings of the charged particles in the sample
material, the energy resolution of the used AE-E telescope of semi-conductor detectors, etc.

The corresponding program is written using the Compaq Visual Fortran language. The
algorithm of sampling procedure is built on analogy with the program "DRIN" [3] as "event by
event sequence". The database of differential cross sections for the reactions (n,p), {n, d) and («,
t) on some materials often used in nuclear engineering and coverings of the "first wall" in fusion
machines is used. Comparison of experimental and simulated background spectra has been
fulfilled. A good consent has been achieved both on the form of the energy spectra, and on the
absolute values of events amount per energy step.

The work was supported by STCU Grant #3067.
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Investigation of fossil charged-particle tracks in various mineral phases of extraterrestrial
samples is a powerful method for research the early stages of the solar system. Over geological
time, meteorites crystals have accumulated a record of tracks produced by heavily charged
energetic particles from both internal (spontaneous fission of 238U and some other extinct
isotopes) and external sources (galactic cosmic rays with Z>20).

The fortunate fact that meteorite grains can accumulate latent and very long-lived tracks
since soon after the end of nucleosynthesis in the solar nebula enables one to decode their
radiation history and to detect any thermal events in the meteorite cosmic history by revealing
these tracks through suitable etching procedures.
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Only a few minerals in meteorites (mainly phosphates) contain small amount of uranium;
the fact that 238U undergoes fission with fission-decay constant ^~8.2xlO~17 yr"J allows one to
use this isotope as a chronometer. By measuring the U concentration in the crystals (by reactor
irradiation) and the density of the spontaneous-fission tracks it is relatively easy to calculate the
"fission-track age" if 238U is the main source of fission tracks.

However the fission-track dating of extraterrestrial samples compared with the terrestrial
ones has some peculiar features due to presence of a number of other potential track sources
except the spontaneous fission of 23SU, such as the spontaneous fission of presently extinct 244Pu,
heavy nuclei of cosmic rays and induced fission by cosmic ray primaries. Only tracks from the
spontaneous fission of U and Pu are suitable for fission-track dating. The competing effects of
these fissioning elements, whose half-lives differ by a factor of -50, form a basis for a fission-
track chronology for samples older than ~ 4.0 Gyr. Over small intervals in time (~ few xlO8 yr )
the track density from spontaneous fission of 238U is nearly constant. However, the contribution
from 244Pu doubles every 82 Myr providing a very sensitive measure of the age of a studied
sample.

The results of the determination of the fission-track age of the Marjalahti pallasite (stony-
iron meteorite) are presented.

Thorough examination of fossil tracks in the phosphate (whitlockite) crystals coupled with
U content determination in whitlockites allowed us to estimate the contributions of all possible
track sources to the total track density and to calculate a value of the model fission-track age. It
was found out that whitlockite crystals of the Marjalahti pallasite contain fossil tracks due to
galactic cosmic rays (VH, VVH nuclei); induced fission of U and Th by cosmic rays;
spontaneous fission of 238U; spontaneous fission of extinct short-lived 244Pu nuclei presented in
significant quantities in the early solar system. The initial ratio (244Pu/238U)o at the time of the
pallasite parent body formation (taken as 4.6xI09 yr) was estimated as 0.015. A great track
density attributed to the extinct 244Pu testified to the high value of the fission-track age. The
model fission-track ages of (4.37±0.02)xl09 yr for the Marjalahti pallasite was calculated.

The comparison of the represented data with petrographic analyses allowed us to interpret a
value of the fission-track age as the time of the last intensive shock/thermal event in the cosmic
history of the pallasite.
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Monthly values of Aj - activity of 7Be in atmospheric fallouts in 2004-2005 in Samarkand
(research was done with method [1]) with corresponding data on P; - quantity of precipitation [2],
Si - visual indices of solar activity of small symmetric semishadow class [3], average values
q,=(Si-i+Si)/2, S,Pj and q;Pj (standardized values of A>Aj/54 Bk/m2 and P'r=Pj/44,5 mm are
used) - figure 1, are compared in this work.

74
Section I. Physics of Particles and Nuclei


