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Introduction:  Meteor theory provides framework 

for which ground-based observations can determine 

important physical characteristics of the meteor such as 

mass and density. Certain critical parameters of the 

theory, such as the ionization coefficient and luminous 

efficiency, have been under study since the 1960s 

[1][2], but remain unknown in various regimes [3][4]. 

The Colorado Center for Lunar Dust and Atmospheric 

Studies (CCLDAS) dust accelerator facility allows for 

a reexamination of these parameters in a controlled, 

laboratory environment [5]. 

The CCLDAS dust accelerator allows for precise 

control of velocity and charge of micron-sized dust 

particles at meteoric speeds. When launched into a 

pressured ionization chamber, the particles heat up and 

rapidly ablate, as seen in Figure 1. The proposed set of 

experiments will measure the degree of ionization and 

luminosity of ablated meteorite atoms. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: A thermodynamic code used to simulated 

the ablation of a 1 micrometer silica grain in 0.7 torr 

pressurized chamber. 

 

A 30 cm parallel-plate ionization chamber will be 

pressurized with two stages of differential pumping 

(main beamline at 10
-7

 torr) to ~0.1 torr, such that the 

particle completely ablates in the chamber. With the 

mass of the particle known, and the charge on the ioni-

zation plates measured, one can find the ionization 

efficiency, β = Nions/Natoms. The luminous efficiency, τ, 

is defined as τ = El/E0, with El being the radiant intensi-

ty of the meteor trail and E0 being the incident kinetic 

energy. The measurement of the luminous efficiency is  

determined through the use of photomultiplier tubes 

(PMTs) measuring the light intensity, as well as the 

length of the meteor trail. 
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