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Introduction: Moving in the atmosphere with 

a cosmic velocity, meteoroids can lose a consid-

erable part of their mass due to ablation, which 

we usually understand as a loss of mass due to 

melting of the outer layer and the successive re-

moval of liquid film by an incident air flow, as 

well as evaporation of the substance and its re-

moval as vapor. To estimate the ablation, we can 

use data on the content and the depth distribution 

of cosmogenic stable and radioactive isotopes in 

a meteorite. These data give the possibility to es-

timate the pre-atmospheric radius R of meteorite 

and thus calculate the value of ablation (A, %) 

according to the formula: 

А = (1 – r
3
/R

3
)100,   (1) 

where r is the equivalent radius of a meteorite 

with fallen mass P. Here, we must certainly have 

in view that the collected mass of meteorite is not 

always identical to the fallen one, especially for 

finds. Some fragments of a meteorite could be 

lost after its disruption in the atmosphere. In this 

case, the ablation calculated according to the 

formula (1) corresponds to the upper value. 

The track method is often applied for determi-

nation of the ablation (see [1] and submitted there 

references). Heavy nuclei (VH) of galactic cos-

mic rays (GCR) produce tracks in meteorite min-

erals (olivine, pyroxene, etc.). The density of the-

se tracks (ρ, cm
-2

) depends both on the duration of 

irradiation (exposure age t, million years) and 

also the depth (d, cm) on which the studied sam-

ples are located in the pre-atmospheric meteorite 

body. The strong depth dependence of the rate of 

track formation (ρ/t) allows a more accurate esti-

mate of the sample shielding than in the case 

when the cosmogenic isotopes is used for this 

purpose. On the base of information about the 

depth depending of the rate of track formation, 

the nomogram was created [1]. This nomogram 

allows estimating the meteorite ablation accord-

ing to the found mass and measured average rate 

of track formation. 

In this work on the base of the available data 

[1] and with new results obtained in the Labora-

tory of cosmochemistry, the analysis results of 

the r/R distribution and the values of ablation of 

H- and L-chondrites are given. 

Results:The technique of the track researches 

was considered in [2]. To measure the track pa-

rameters the grains of olivine and pyroxene (size 

fractions of 50-200 μm) were used. A few dozen 

of the silicate grains were recovered from 0.5-1.0 

g of samples. The silicate grains were handpicked 

under the binocular microscope then mounted in 

epoxy tablets, which were polished and chemical-

ly etched in a multicomponent WN solution at the 

temperature 110 °C [3] to identify the tracks 

formed in olivine crystals by VH nuclei of GCR. 

Before the etching the surface of each crystal 

under study was watched under a microscope in 

order to detect and fix the various kinds of dislo-

cations and other like-track defects of crystal 

structure. Control and efficiency of chemical 

etching of natural tracks in olivine grains were 

realized by registration of the induced tracks from 

the fission fragments of the 
252

Cf source. For cal-

culating the track formation rates, the values of 

the exposure age of meteorites were attracted. 

The values of the exposure age were calculated 

according to the contents of cosmogenic isotope 
21

Ne.  

Results of the analysis of the data are shown 

in Figs. 1 and 2. We can see the linear relation of 

r/R and lgP in Fig. 1 in semi-logarithmic scale. It 

is significant, the parameters of the equation of 

the regression line (y = a + bx) for the H- and L-

chondrites are significantly different. For H-

chondrites the equation has the form: y = (0.37 ± 

0.04) + (0.22 ± 0.03)x, whereas for L-chondrites: 

y = (0.46 ± 0.03) + (0.15 ± 0.02)x. It is seen that 

for H-chondrites the significantly larger share of 

meteorites falls in the region of small values of 

r/R (high values of ablation) than for L-

chondrites. This difference between H- and L-

chondrites is clearly seen when comparing the r/R 
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distributions (Fig. 2). The share of H-chondrites 

with r/R<0.5 is equal 0.45 ± 0.11, whereas for L-

chondrites this value is substantially less: 0.16 ± 

0.07. 

Conclusions. The distribution of r/R ratio and, 

respectively, the ablation of H- and L-chondrites 

was studied with using of the new track data ob-

tained in the Laboratory of cosmochemistry. The 

obtained data suggest the significant dependence 

r/R on the found mass of meteorite. At that, H-

chondrites with low mass (less than about 10 kg) 

have the higher ablation in comparison with the 

L-chondrites. This difference may be due to the 

difference in the orbit parameters of parent bodies 

of meteorites of these chemical classes. 
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Fig. 1. The dependence of r/R ratio vs. the found 

mass (P, kg) of H- and L-chondrites. Straight 

lines are the regression ones. A – the ablation; n - 

number of meteorites. 

 

Fig. 2. The distribution of r/R and the correspond-

ing values of ablation A for H- and L-chondrites. 

n – The number of meteorites; n1 and n2 – the 

number of meteorites with the ratio of r/R<0.5 

and r/R≥0.5, respectively. The interface is marked 

by dotted line. 
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