EXECUTIVE SUMMARY
KEYNOTE ADDRESS by Robert E. Smylie

SPACECRAFT CHARGING TECHNOLOY CONFERENCE, P78-2
by Douglas F. Shane, Lt/Col USAF

SESSION | = Environment

1.

2.

3.

7.

8,

The Plasma Environment at Geosynchronous Orbit by
Sherman E. DeForest

Composition of the Hot Plasma Near Geosynchronous Altttude
by R. G. Johnson, R. D. Sharp, arid E. G. Shelley

INJUN 5 Observations of Vehicle Potential Fluctuations at
2500 km by R.C. Sagalyn

Preliminary Report on the CTS Transient Event Counter
Performance Through the 1976 Spring Eclipse Season by
N. John Stevens, Robert R. Lovell, and Vernon W. Klinect

Active Control of Spacecraft Charging on ATS-5 and AT'S-6 by
Carolyn {( Purvis, Robert O. Bartlett, and Sherman E.
DeFores

Active Control of Potential of the Geosynchronous Satellites
ATS-5 and ATS-6 by Raymond Goldstein

Plasma Dlstrlbutlon and Spacecraft Charging Modeling Near
Jupiter by Raymond Goldstein and Neil Divine

Acttve Spacecraft Potential Control System Selection for the
Jupiter Orbiter With Probe Mission by John R. Beattie and
Raymond Goldstein

Nuclear Burst Plasma Injection into the Magnetosphere and
Resulting Spacecraft Charging by £, L. Pavel, J.A. Cipolla,
M. B. Silevitch, and K, . Golden

5

Contents

21

25
35

37
53

67

81

107
121

131

143

167



Contents

10, Electrification of the Proof Mass of a Drag-I"ree or Accelero-
metric Satellite by Rdmy Juillerat and Jean-Pierre Philippon

11. Analysis of Penumbral Eclipse Data by 11, B, Garrett, 1/1.t USAF

12. The Multiple Applications of Electron/Emitters in Space by
Réjean J. L. Grard

SESSION 1I - Modeling
1. Modeling of Spacecraft Charging by Elden C. Whipple, Jr.

2. A Charging Model for Three-Axis Stabilized Spacecraft by
M.J. Massaro, T. Green, and D. Ling

3. Induced Charging of Shuttle Orbiter by High Electron-Beam
Currents by H, B. Liemohn

4. An Altitude-Dependent Spacecraft Charging Model by
J.W. Haffner

5. Pioneer Venus Spacecraft Charging Model by P.A. Robinson, Jr.
and A. B. Holman

6. Numerical Simulation of Spacecraft Charging Phenomena by
J. G. Laframboise and S. M. L. Prokopenko

7. Dynamic Modelin? of Spacecraft in a Collisionless Plasma by
Ira Katz, Donald E. Parks, Sang Wang, and Andrew Wilson

8. Calculation of Sheath and Wake Structure About a Pillbox -
Shaped Spacecraft in a Flowing Plasma by Lee W. Parker

9. Experimental Modeling of Plasma Flow Interactions by W.A.
Oran and N.H. Stone

10. Prediction of Large Negative Shaded-Side Spacecraft Potentials
by S. M. L. Prokopenko and J. G. Laframboise

11. A Simulation Model of Time-Dependent Plasma-Spacecraft
Interactions by P. L. Rothwell, A. G. Rubin, and G. K. Pates

12. Photoelectric Charging of Partially Sunlit Dielectric Surfaces
in Space by Bibhas F. De and David R. Criswell

SESSIUN 111 — Materials Characterization

1 The Lewis Research Center Geomagnetic Substorm Simulation/
Facility by Frank D. Berkopec, N. John Stevens, and
John C. Sturman

2. Testing of Typical Spacecraft Materials in a Simulated Substorm
Ecvtronment by N. John Stevets, Frank D. Berkopec,
John V. Staskus, Richard A. Blech, and StevenJ. Narciso

3. Charging Characteristics of Materials: Comparison of Experi-
mental Results With Simple Analytical Models by Carolyn K.
Purvis, N. John Stevens, and Jon C. Oglebay

4. Investigation of a CTS Solar Cell Test Patch Under Simulated
Geomagnetic Substorm Chargirig Conditions by K. P, Bogus

5. Charge Distributions Near Metal-Dielectric Interfaces Before
and After Dielectric Surface Flashover by James W, Robinson

6. Electrical Equilibration of Dielectrics When Exposed tc Energetic
Electron Beams by William Saylor

4

175
191

203

223
225

237

271

287

297

309

319

331

367

369

389

413
421

423

431

459

487

503



Contents

7. Surface Micro-discharges on Spaceeraft Dielectrica by K. C. .
Balmaln, M, Cuchanski, and P.C. Kremer 519

8. Surge Current and Electron Swarm Tunnel Tests of Thermal
Blanket and Ground Strap Materials by D, K. Hoffmaster,

G.T. Inouye, and J. M. Sellen, Jr. 527
9. A Rugged Electron/Ion Source for Spacecraft Chargihg 549
Experiments by J. E. Nanevicz and R, C. Adamo
SESSION 1V .- Materials Development 557
1. Conductive Spacecraft M-terials Development Program by
W.L. Lehn 559

2. Results of Literature Searchon Dielectric Properties and
Electron Interaction Phenoiiena Related to Spacecraft

Charging by 3. A. Wall, E_.A. Burke, and A. R. Frederickson 569
3. Electrically Conductive Paints for Satellites by J. E. Gilligan,

R. E. Wolf, and C, Ray; 593
4. Formulation of Electrically Conductive, Thermal-Control Coatings

by M. C. Shai 613
5. Mataprials and Techniques for Spacecraft Static Charge Control

by L.J. Amore and A. E. Eagles 621
6. Secondary Emissibn Conductivity of High Purity Silica Fabric

by V. J. Belanger and A. E. Eagles 655
7. Conductivity Effects in High-Voltage Spacecraft Insulating

Materials by R. C. Adamo, J. E. Narevicz, and N. Grier 669

8. Investigation of Conductive Thermal Control Coatings by a
Contactless Method in Vacuo by W. Viehmann, C. M. “Shai,

and E. L. Sanford. 687
9. Spacecraft Charging/Contamination Experiment on SCATHA
by D, F, Hall 699

10, The Effects of the Geosynchronous Energetic Particle Radiation
Environment dn Spacecraft Charglng\P enomena by J. B.
es

Reagan, W.L. Imhof, and E.E. Ga 701

11. Oscillations in Insulator Leakage Current Under Steady Conditions

of Synchronous Orbit Plasma and Photoillumination by R. C,
Adamo and J. E. Nanevicz 715
SESSION V - Design and Test 717
1. System Aspects or' Spacecraft Charging by S, P. Bower 719
2. Transient Response Measurements on a Satellite System by

J. E. Nanevicz 723

3. Provisional Specification for Satellite Time in a Geomagnetic
Substorm Environment by N. John Stevens, Robert R, Lovell,
and Carolyn K. Purvts. 735

4. Development of Environmental Char%ing Effect Monitors for
Operational Satellites hy N, John Stevens, John C. Sturman,
and Frank D. Berkopec 745



10.

11.

12,

Viking nnd STP P78-2 Electrostatic Charging Designs and
Testing by R, O, Lewis, Jr.

Design, Construction, and Testing of the Communications
Technology Satellite-Protertion Against Spacecraft Charging

by J. Victor Core

Common Approach to Solving SGEMP, DEMP, and EsSD
Survivability by D. Ling

Plasma Chargiag Testing of Communication Satellites by
F. Rosen

Qualification Model Spacecraft Tests for DEMP, SCEMP,
and ESD Effects by E. Paul Chivington, Peter J. Madle,
arid Peter H, Stadler

Spacecraft Charging Anomalies on the DSCS I, Launch 2
Satellites by George T. Inouye

Space Environmental Effects on the SKYNET 2B Spacecraft
by A. Robbins and C. D. Short

RCA Satcom 3 — Axis Spacecraft Experience at Geosynchronous
Altitude by Joseph Napoli and Joseph Seliga

PANEL DISCUSSION

Contents

753

773

789

a05

815
824
853

865
873



	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



