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A new approach is presented to the collection of micron and 
sub-micron sized cosmic dust particles which compliments both 
current stratospheric collections with high altitude aircraft 
and balloons and orbital collectors such as are scheduled for 
LDEF . 

The ideal collection technique for collection of the small- 
est cosmic dust particles (under 2 microns) would be to employ 
a very low orbiting satellite tethered to the Space Shuttle by 
a very long cable.1 Such a tethered satellite facility is cur- 
rently being developed by the Marshall Space Flight Center for 
use in upper atmospheric studies beginning in 1987. At the 
altitude of the tethered satellite, owing to atmospheric brak- 
ing, the low velocity end of the micro-meteoroid velocity dis- 
tribution should be in the range where at least some particles 
(5%-10%) may be collected intact or nearly so. 

Chief advantages of this proposed new approach to cosmic 
dust collection would be: 

1) Avoidance of the strong terrestrial particulate and 
aerosol contamination present in the stratosphere as 
well as avoidance of the debris associated with the 
Shuttle itself, earth orbiting rocket exhaust particles, 
and other satellite debris. 

2) Very high time resolution making it possible to asso- 
ciate collected materials with individual sources such 
as particular comets. 

The proposed impact-type collectors would consist of clus- 
ters of elements affixed to standard SEM and TEM mounts protect- 
ed by iris covers and mounted on the outside surface of the 
tethered satellite. Each element would be subjected to both 
pre- and post-flight documentation using several different scan- 
ning techniques. A variety of materials including Kapton, Tef- 
lon, and metal foils would constitute the impact surfaces. 

Although only the particles with a low relative impact velo- 
city can be expected to survive intact or nearly so, those par- 
ticles impacting with high velocities can be expected to leave 
impact debris which is also of interest. Unlike impact debris 
collected aboard LDEF it should be free of orbital contaminants 
and can be sampled in real time. In addition, crater size dis- 
tributions and crater diameter to depth ratios would provide in- 
sight into the cosmic dust flux in a region where the atmospher- 
ic effects are becoming important. 

The expected number of particles collected intact or nearly 
so (at an altitude of 120 km) per square meter per day is esti- 
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mated at between 1,000 and 10,000, depending on the exact value 
of the cosmic dust flux at the top of the atmosphere and its' 
velocity distribution while the number of impact craters with 
debris is estimated at between 2 x lo4 and 2 x lo5 per square 
meter per day. 

Such a collection technique has recently been proposed to 
NASA for inclusion in the tethered satellite research program. 
If approved, the first cosmic dust particles collected in this 
manner could be available for analysis in 1987 or 1988. After a 
preliminary examination and inventory by members of the Working 
Group, the particles could become part of the Johnson Space Cen- 
ter's Cosmic Dust Curatorial Facility where they would be made 
available to other investigators for more detailed analysis. 
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