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Introduction:  The Large Area Dust Col-

lector (LAD-C), ten-square meter (10 m2) of 
instrumented silica aerogel mounted exter-
nally on the International Space Station (ISS) 
[1], will capture and return large dust parti-
cles intercepted in Earth orbit. The unique-
ness of LAD-C is that it carries a self-
contained  acoustic impact recording and lo-
cationing system to offer the opportunity to 
determine the particles’ trajectories nonde-
structively.  With which LAD-C can provide,  
for the first time, an opportunity to ascertain 
the particles’ parent sources.   

Another uniquness of LAD-C is that  the 
flight cost for space deployment, integration 
and Earth return will be provided by the De-
partment of Defense (DoD) Space Test Pro-
gram (STP).  The cost of the flight instrument 
itself is furthered shared among science and 
space debris participants.   

Technologies: LAD-C makes use of ma-
tured silica aerogel capture medium devel-
oped at Jet Propulsion Laboratory (JPL) for 
Space Shuttle Get Away Special Sample Re-
turn Experiment, the Mir Sample Return Ex-
periment and the STARDUST mission, the 4th 
Discovery Program. The self-contained cap-
ture time acoustic recording system, origi-
nally concieved and developed at the JPL [1], 
offers nondestructive particle trajectory de-
termination. The acoustic system was subse-
quently further developed and demonstrated 
under a NASA Planetary Instrument Defini-
tion and Development (PIDD) Program in a 
joint effort between JPL, JSC and the US Air 
Force Academy, led by the Naval Research 
Laboratory (NRL).  

Consortium:  A highly leveraged consor-
tium of technologies and resources has been 
organized for LAD-C: DoD provids the flight 
through an agreement with NASA, NRL pro-
vides experiment management and the acous-
tic system, NASA Orbital Debris Program 

Office  provides debris and dust dynamics 
and modeling, the US Naval Academy pro-
vides and adjunct uplink/downlink system for 
real-time examination, and JPL provides the 
experiment concept and capture medium. 
Other participants are under discussion, each 
contributing appropriate resources to accom-
plish this overall LAD-C experiment.   

This LAD-C experiment serves both the 
cosmic dust science community in capturing 
rare large (~100 µm) extratresstrial dust par-
ticles from asteroids and comets and possible 
dust from interstellar sources.  For the space 
debris community, LAD-C provides statistics 
for smaller (< 1mm) sized orbital debris [3].  
The International Space Station offers a 
unique opportunity for a long term space plat-
form from which larger sized particles from-
large number of sources can be collected.  For 
the dust community, LAD-C revives the de-
sire for the Cosmic Dust Collection Facility 
that was cancelled as an External Attached 
Payload on the Space Station Freedom in 
1988.   

Science Return: LAD-C flight will pro-
vide: 1) statistical significant samples of 
~thirty 100 µm large extraterrestrial particles 
for an one year exposure; 2) the potential of 
assigning the parent sources of the captured 
particles; 3) the retrieval of samples them-
selves for detailed Earth based laboratory 
analysis to determine the chemical and physi-
cal nature of the particles; 4) demonstration 
for a low-cost and long term sampling of a 
large number of solar system bodies on the 
space station, a NASA’s goal to promote the 
external usage of the ISS.  
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