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The NASA Lunar Science Institutes Colorado Cen-

ter for Lunar Dust and Atmospheric Studies 
(CCLDAS) has completed the construction of a new 
dust accelerator facility.   

 

 
Fig. 1.  Schematic drawing of the CCLDAS accelerator, showing the 
Pelletron 3 MV generator, detectors, particle selection unit, and 
primary target chamber. 
 

The 3 MV electrostatic linear accelerator, shown 
schematically in Fig. 1,  features a 20-kV pre-
accelerating dust source which launches positively 
charged particles into the primary beamline.  The beam 
consists of well-focused and characterized dust parti-
cles in the size range of 0.1 to a few micrometers, and 
velocity range of 1 to 10’s of km/s.  The facility is used 
for impact experiments to study the production of sec-
ondary particles, plasma and neutrals, crater formation 
and thin film penetration studies, and for the testing 
and calibration of dedicated dust instruments, for ex-
ample. 

Recent facility upgrades include the implementa-
tion of a dust "beam profiler", capable of measuring 
individual grain positions within the beam cross-
section to within 0.1 mm.  This instrument greatly en-
hances the ability to aim and focus the beam to a high 
degree of precision, and to straightfowardly track the 
condition of the beam in real time. 

Temperature measurements of the impact-
generated plasma have been recorded and analyzed 
using spectrally-resolved emission light from the 
plasma cloud.  These measurements are recorded from 
filtered photomultiplier tubes with sufficient time reso-
lution to track the time evolution of the impact cloud 

through its formation and decay phases (10's of micro-
seconds).  Chemical component analysis of the impact-
generated ions is performed with a time-of-flight mass 
spectrometer.  The resulting library of spectra are criti-
cal for interpretation of present and future mass spec-
trometers on flight instruments. 

We have also measured the impact-generated neu-
tral gas cloud using miniature Bayard-Alpert gauges 
installed into a UHV target chamber.  These measure-
ments require the resolution of equivalent pressure 
differences in the 10-10 torr range on µs timescales. 

Particulate ejecta from impacts are assessed by us-
ing photomultiplier tubes to measure primary and sec-
ondary light flashes.  This enables characterization of 
the angular and velocity distribution of ejecta from a 
range of impactor and target parameters. 

Cratering studies have been performed in thin films 
and solid surfaces for use in damage assessment and 
mitigation studies as well as detector development 
studies.  Crater depth profiles are reconstructed from 
stereoscopic image pairs taken with a scanning elec-
tron microscope, and calibrated with crater profiles 
physically exposed with a focused ion beam. 

Finally, the accelerator facility is used as a calibrat-
ed source of hypervelocity micrometeoroids for the 
development and calibration of flight instruments. 

We present a basic description of the facility, its 
capabilities, our associated sample analysis tools, and 
the results of our recent campaign of impact and crater-
ing experiments.  We also report on the use of this fa-
cility for the testing and calibration of the Lunar Dust 
Experiment (LDEX) for the Lunar Atmosphere and 
Dust Environment Explorer Mission (LADEE) to be 
launched in May 2013.  Finally, we discuss opportuni-
ties for the lunar, planetary, space and plasma physics 
communities to use this new resource. 
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