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1997a; Reuter et al. 1988). The absence of the Neumann’s
lines in the Smolenice meteorite proves that during the
flight in the space no stronger impact, or collision with
another object of the cosmos had occurred.

Troilite is rare in Smolenice iron and forms round
grains up to 3 mm in the kamacite. Average chemical
analysis of the troilite (in wt. %): Fe 62.38, S 36.13,
Ni 0.01, Cu 0.02, Ge 0.06, Ga, Si, Ti, and CI 0.01.
Troilite has an increased content of chromium, probably
due to nano exsolutions of daubréelite.

Daubréelite was observed only in troilite (Fig. 4)
where it forms very thin exsolution lamellae with max.
width up to 80 um. The crystallo-chemical formula of
daubréelite is (Fe Ni Co Cu

1.009-1.085 0.000-0.002 0.000-0.001 0.001-0.003
Mn

00194)‘023)6 1.028—1A114cr14978—24048(S4C10.000—0.003)' The dau_
bréelite found in the troilite typically has an increased
content of manganese (up to 0.42 wt. %=0.023 apfu).
On the other hand, increased concentrations of Cr are
characteristic for the troilite.

According to Wlotzka's (1993) classification, the
weathering grade of Smolenice meteorite is W0 and
only the marginal part of the iron indicates weathering

grade W1.
Bulk chemistry

The bulk analysis of the Smolenice meteorite suggests
two dominant elements, iron and nickel (97.30—
99.97 wt. %), cobalt is less abundant (0.38 wt. %).
The bulk analysis of the Smolenice meteorite is consis-
tent with the meteoritic iron of the IVA group. This
meteorite was classified mainly on the basis of the Ni
and Ga content, which clearly ranks it into the IVA
group. Similarly, this is also true for the Ni/P ratio, where
the Smolenice iron analysis falls to the centre of the IVA
group analyses. By comparing the contents of Au to
other elements (Ga, Cr, W, Ir, As, Pt), we can see a good
match with the data for other IVA iron groups.

Radionuklides

The examination of meteorite Smolenice included
the investigation of cosmogenic radionuclides “K, °Al,
and “C. The half-life of "“C is 5730 yr, Al — 0.717 Ma,
and K — 1.251 Ga).

Initial analyses of radionuclide '*C indicate a terres-
trial age >40,000 yr. Further ongoing AMS analyses can
refine and characterise the terrestrial age of the
Smolenice meteorite.

The measured 2°Al activity in the Smolenice fragment
(3.12+0.24 dpm/kg) suggests that the analysed sample
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Fig. 2. Two types of taenite — lamellae in kamacite and plessitic
texture (in central part).

Fig. 3. Characteristic Widmanstdtten pattern in the Smolenice
iron. The two small dark inclusions are troilite nodules.

Fig. 4. Daubréelite grain (green) and lamellae (yellow) in troilite
(orange). Blue veinlet is form the Fe-oxides. (BSE image)
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is extra-terrestrial material. Based on a comparison with
other iron meteorites, the measured data fits well with
30-50 cm meteorite radius data, if the terrestrial age of
Smolenice would be about 0.1 Ma (Lavrukhina &
Ustinova 1990).

The measured cosmogenic *“K activity (following
the gamma-ray peak at 1460.8 keV) in the Smolenice
meteorite is 22.5+4.9 dpm/kg, indicating that because of
the very long half-life of this radionuclide (1.251 Ga)
this value represents an unsaturated *K activity.
Comparing this experimental value with theoretical
calculations of Lavrukhina & Ustinova (1990) we may
estimate that the cosmic-ray exposure age of the
Smolenice meteorite would be about 0.2 Ma.
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