ISEE ELECTROSTATIC CLEANLINESS SPECIFICATION

I. REQUIREMENT

The purpose of this specification is to guarantee that no exposed spacecraft components (other than those discussed in Section III) charge to potentials in excess of 1 volt with respect to the mean spacecraft potential.  This requirement demands that surfaces of all spacecraft components that are exposed to the plasma environment be “sufficiently conducting.” (This term is defined in Section II.) In particular, this requires that:

1. Solar cells must be covered with “conductive” material.

2. Thermal coatings or any other materials placed on the spacecraft surface must be electrical “conductors.”

3. All booms, appendages and instruments mounted on them must have “conducting” surfaces.

4. All exposed portions of all scientific instruments, spacecraft hardware, cables or cable harnesses, etc., must be “conducting.”

It is further required that the above exposed “conducting” surfaces that are not connected through low impedances to spacecraft ground shall either be connected through low impedances to potentials that differ from spacecraft ground by no more than 1 volt, or, if floating with respect to spacecraft ground, shall have at least 25% of their surface area exposed to sunlight for all spacecraft orientations.


All spacecraft booms must be mounted as symmetrically as possible with respect to electric field sensors and as far as possible from low energy plasma experiments.

II. DEFINITION OF REQUIRED CONDUCTIVITY

An exposed surface that is “sufficiently conductive” with respect to the above requirements must allow the thermal plasma current to that surface to flow either to spacecraft ground or the sunlit portion of the surface without generating potentials in excess of one volt.  If this flow is along the surface of length, h (meters), and thickness, d (meters), then the resistivity, ( (ohm-meters), of the surface material must be sufficiently small that 

(d (h/d)2  = (h2/d (2x105  ohm-meter2.

If this flow is through the thickness, d, of the surface material to an underlying conductor that satisfies the above requirements, then the resistivity of the surface material must be sufficiently small that


(d  (ohm-meter2.

III. EXCEPTIONS

Apertures at high voltage


As a guideline, an exposed surface of area A (meters2), that is close to the satellite surface and that is required to be at a potential V (volts), with respect to spacecraft ground, should satisfy the condition 


V A  (10-1 volt-meters2

in order that the potential 1 meter from such a surface be less than 1 volt.  This condition is geometry dependent and is different for very small objects ((( one centimeter), objects at large distances from the spacecraft, or apertures inside collimators.


Exceptions to the rules of Section II or questions concerning suspected problem areas shall be presented to the electrostatic cleanliness sub-committee for their evaluation, suggestions and concurrence.

