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9. Spucecmf t Chaging/ContamindtioR 
Experiment on SCATHA 

Abstract 

The ML12 experiment to  be flawn brl A i f  Force Space Vehicle P?B-2, SCATHA 
(Spacecraft Chargirlg at Hi&HAltitude@), is deeigned tb  determine if spacecraft charg- 
ing cantribittea si&niPicantly to the rate of cbntamination arrivink at exterior space - 
craft SurfaceB, anti Bame of the characteristics and effectB 6f the contamh3tibn 
collected. The tbnt8riiinatibn trrllsptrrt ~ b d e  under itweetightion invalvee the ioni - 
iatian withih the vehicle plaeltla ehellth 6f malecules otitgks&ed or reletlled by the 
vehicle and their eulredquent electrostatic reattractibn to the vehicle. 

'I'wo seribor types will be flbwn. One type is a combination retai-dhg potential 
atialyeer (RPA) and. temperature controlled quartz cryBtal microbalance (TQCM). 
With it, dtetinctibn can be made between charged and unchar ed arriving mbleculeB, 
and informatian can be obtained doneernin$ the tempertlture fepeddence bf corlttlmh- 
Btidn adsorption and deeorptibn rates. The ather k n s b r  type ex orgelc samplee of 

BureCI the solar abbebrptanee (-1 df thede materi8ls. Change& i n  tk,g afspdbe-8t&bbte e&n - 
pleti will  be eiltlrely irt3cribed to ContBmin&tibn effect8 whereas change6 In ather 
sainpleb wi l l  reeu!t from a combination of containidation, phatochemical, and rcidia- 
tian effedti8,. O@ri gPound tommarid, eome skimplee wi l l  go thpaugh a heating. Be- 
aueneh dekiigned to  rouhly determine the temperature tit Which conttimitiatian i s  

differeht qacecraft fn&teri&ls to arriviiig containinatioh an if continuaus19 mea 

- - -  
de B qrbedi 

In additticin to degcribing tHe g&lB arid techniques of Mi12 i n  more detail. the 
BxfMcted perf6.ririaUCe of the seWarsl sirid th& need far cdufdnatloii with &her ex- 
periments ori SCATHA will be discuesed. 

- - -  
de B qrbedi 

In additticin to degcribing tHe g&lB arid techniques of Mi12 i n  more detail. the 
BxfMcted perf6.ririaUCe of the seWarsl sirid th& need far cdufdnatloii with &her ex- 
periments ori SCATHA will be discuesed. 

. .. 


	Navigation
	Cover
	Preface
	Contents
	Executive Summary
	Keynote Address
	Conference
	Session I Environment
	The Plasma Environment at Geosynchronous Orbit
	Composition of the Hot Plasma Near Geosynchronous Altitude
	INJUN 5 Observatiom of Vehicle Potential Fluctuations at 2500 km
	Preliminary Report on the CTS Transient Event Counter Performance through the 1976 Spring Eclipse Season
	Active Control of Spacecraft Charging on ATS-5 and ATS-6
	Active Control of Potential of the Geosynchronous Satellites ATS-5 and ATS-6
	Plasma Distrlbution and Spacecraft Charging Modeling Near Jupiter
	Active Spacecraft Potential Control Selection for the Jupiter Orbiter with Probe Mission
	Nuclear Burst Plasma Injection into the Magnetosphere and Resulting Spacecraft Charging
	Electrification of the Proof Mass of a Drag-Free or Accelometric Satellite
	Analysis of Penumbral Eclipse Data
	The Multiple Applications of Electrons in Space

	Sesion II Modeling
	Modeling of Spacecraft Charging
	A Charging Model for Three-Axis Stabilized Spacecraft
	Induced Charging of Shuttle Orbiter by High Electron-Beam Currents
	An Altitude-Dependent Spacecraft Charging Model
	Pioneer Venus Spacecraft Charging Model
	Numerical Simulation of Spacecraft Charging Phenomena
	Dynamic Modeling of spacecraft in Collisonless Plasma
	Calculation of Sheath and Wake Structure about a Pillbox-shaped Spacecraft
	Experimental Modeling of Plasma Flow Interactions
	Predictions of Large Negative Shaded-side Spacecraft Potentials
	A Simulation Model of Time Dependent Plasma Spacecraft Interactions
	Photoelectric Charging of Partially Sunlit Dielectric Surfaces in Space

	Session III Materials Characterization
	The Lewis Research Center Geomagnetic Substorm Simulation Facility
	Testing of a Typical Spacecraft Material in a Simulated Substorm Environment
	Charging Characteristics of Materials- Comparison of Experimental Results with Simple Analytical Models
	Investigation of a CTS Solar Cell Test Patch Under Simulated Geomagnetic Substorm Charging Conditions
	Charging Distributions Near Metal-Dielectric Interfaces Before and After Dielectric Surface Flashover
	Electric Equilibratiion of Dielectrics When Exposed to Energetic Electron Beams
	Surface Micro-Discharges on Spacecraft Dielectrics
	Surge Current and Electron Swarm Tunnel Tests of Thermal Blanket and Ground Strap Materials
	A Rugged Electron-Ion Surface for Spacecraft Charging Experiments

	Session IV Materials Development
	Conductive Spacecraft Materials Development Program
	Results of Literature Search on Dielectric Properties and Electron Interaction Phenomena Related to Spacecraft Charging
	Electrically Conductive Paints for Satellites
	Formation of Electrically Conductive Thermal Control Coatings
	Materials and Techniques for Spacecraft Static Charge Control
	Secondary Emission Conductivity of High Purity Silica Fabric
	Conductivity Effects in High-VoltageSpacecraft Insulating Materials
	Investigation of Conductive Thermal Control Coatings by a Contactless Method in Vacuum
	Spacecraft Charging-Contamination Experiment on SCATHA
	The Effects of the Geosynchronous Energetic Particle Radiation on Charging Phenomena
	Oscillations in Insulator Leakage Under Steady Conditions of Synchronous Orbit  Plasma and Photoillumination

	Session V Design and Test
	System Aspects of Spacecraft Charging
	Transient Response Measurements on a Satellite System
	Provisional Specification for Satellite Time in a Geomagenetic Environment
	Development of Environmental Charging Effect Monitors for Operational Satellites
	Viking and STP-P78-2 Electrostatic Charging Designs and Testing
	Design Construction and Testing of the Communications Technology Satellite Protection Against Spacecraft Charging
	Common Approach to Solving SGEMP DEMP and ESD Survivability
	Plasma Charging Testing of Communications Satellites
	Qualification Model Spacecraft Tests for DEMP SGEMP and ESD Effects
	Spacecraft Charging Anomalies on the DSCS II Launch 2 Satellites
	Space Environmental Effects on the SKYNET 2B Spacecraft
	RCA Satcom 3-Axis Spacecraft Experience at Geosynchronous Altitude

	Panel Discussion



