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AN INTACT ITEM OF SPACE DEBRIS WITH AN EXPOSURE AGE
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We document an artifact found on an Australian beach that appears to be a gas tank from a Soviet spacecraft. Comparison
of its microcrater size distribution with those from surfaces on the Long Duration Exposure Facility (LDEF) suggests the
object spent around a decade in space, consistent with lifetimes of Molniya satellites that entered around 1990, although this
is not an ironclad identification of the source spacecraft type. Entry simulations of objects with similarly low mass/area ratio
indicates that temperatures of no more than 1800K are likely: the Titanium alloy from which the object is made would have
undergone minimal melting, consistent with the slight fusion observed.

1. INTRODUCTION : ARTIFACT
CHARACTERISTICS

The artifact, a hollow sphere, was sent to one of us (WZ), a
meteorite dealer and collector, by friends in Australia [1]. It
was recovered from a junk yard, where it had sat for almost
eight years after it was discovered on a beach near Albany in
South Australia (35.0°S, 118.0°E).

The object (fig.1) carries no identifying markings. It is 90
cm in circumference, with a thickened polar cap on one side,
and a screw fitting with a metric thread on the other. The
threaded section is 42 mm in diameter, and bears a hole 8mm
in diameter. The whole thing weighs 6 kg.

The sphere is somewhat corroded, as might be expected
from its immersion. Its weight and size are consistent with
an average wall thickness of only one or two millimetres.
Tapping the object makes a noise of higher pitch than a bell
or gong, suggesting a stiff material.

Around the apex (i.e. opposite the threaded fitting) there
is some evidence of melting, with blobs of melt creeping
away from the apex (fig. 2). Additionally, there are several

Fig. 1 Picture of sphere.

Fig. 2 Close-up of apex of sphere, showing melting and migration of
melt away from apex - consistent with the object entering apex-first.

small craters visible, see fig. 3a and 3b.

An early suggestion, largely on the basis of the metric
thread [1] was that the sphere is a gas tank from a Russian/
Soviet spacecraft, possibly a Molniya satellite (fig. 4). In
this paper, we present a more detailed analysis of the crater
population and composition, which appear to corroborate
this suggestion. We furthermore conduct numerical
simulations to establish the likely thermal conditions during
entry.

3 COMPOSITION

A small sample of the fused area near the apex was analyzed
in an electron microprobe using energy-dispersive X-ray
spectroscopy. The count rates (Table 1) suggest an elemen-
tal composition typical of modern titanium alloys, e.g. Ti-
6Al1-4V.

This composition is consistent with the stiff material as
indicated acoustically by the structure's impulse response. It
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