Mars dust: characterization of particle size and electrostatic charge distributions.
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The Electrostatics and Surface Physics Laboratory is currently developing the technology to measure size and charge of dust particles suspended in the Martian atmosphere. This device called a Dust Particle Analyzer is a miniaturized version of the commercially available ESPART analyzer which is used in the toner industry to measure toner particle size and charge distribution. In an ESPART analyzer, measurements are performed by oscillating particles in an acoustic or electric field or by simultaneous application of both acoustic and electric fields. The motion of the particle is measured in real time through the application of Laser Doppler Velocimetry (LDV). One of the characteristics of the ESPART analyzer is that the range of particle size measured by the instrument depends upon the frequency of excitation (either acoustic or electric). Presently under development is a miniature, digitally-controlled ESPART analyzer where the AC drive frequency can be varied depending upon the particle size and electrostatic charge distributions to cover particle size from 0.5-30 microns and the electrostatic charge from zero to the saturation charge level which depends upon the particle size and the environmental condition. 

