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OUTLINE

• 1973-1974

- SATELLITE RELIABILITY PROBLEM

- ANOMALY REVIEW GROUP 

• 1975-19801975 1980

- AF/NASA TECHNOLOGY PROGRAM
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OUTLINE 1973-1974:
• Early 1970s NUMEROUS UNEXPECTED, UNEXPLAINED 

PERFORMANCE ANOMALIES ON GEO SPACECRAFT

- CONNECTIVITY LOST, FALSE SIGNALS

• 1973 SAMSO SPO CALLED FORMING “TIGER TEAM”• 1973 SAMSO SPO CALLED..FORMING TIGER TEAM     

- GATHERING ENGINEERING/SCIENTIFIC EXPERTS

Ch i d b D M W i A C GM- - Chaired by Dr. Max Weiss, Aerospace Corp. GM  

- - - AFGL SPECIFIED THE SPACE ENVIRONMENT 

• NASA’s ATS-5 (UCSD) SAW KV POTENTIALS AT GEO

• AFGL CORRELATED ANOMALIES-SUBSTORMS  

3THE  PHONE CALL THAT STARTED THE PROGRAM



ANOMALY REVIEW GROUP

• ENVIRONMENTAL DATA SOURCES QUERRIEDENVIRONMENTAL DATA SOURCES QUERRIED 

AFGL ANALYSIS INFERRED STRONG CORRELATION• AFGL ANALYSIS INFERRED STRONG CORRELATION 

BETWEEN TIMES OF GEOSYNCHRONOUS SATELLITE  

ANOMALIES AND INTENSE SUBSTORMS AS SEEN IN 

DMSP WEATHER SATELLITE AURORAL IMAGES
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OUTLINE 1975-1980:

• AF/NASA TECHNOLOGY PROGRAMAF/NASA TECHNOLOGY PROGRAM

- DEVELOP A PROGRAM PLAN 

INTERDEPENDENCY MANAGEMENT REPORTING- - INTERDEPENDENCY, MANAGEMENT, REPORTING

- DOD STP’s SATELLITE CHARGING EXPERIMENT

- CHARGING CONFERENCES 

• SAMSO/DYS TASKING LETTER, DEC 1974

• GPS SPO LETTER,  DEC 1974
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SAMSO/DYS LETTER
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GPS SPO LETTER
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AF/NASA Technology Program 
MilMilestones

• 1975 MOA SIGNED: 

- AF/NASA INTERDEPENDENT SPACECRAFT  

CHARGING TECHNOLOGY PROGRAM

• 1976 1st SPACERAFT CHARGING CONFERENCE
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AF/NASA PROGRAM 
• AFGL PARTICIPANTS:

- “PHYSICS” OF CHARGING 

-- Parker, Laframboise, Ruben, Cooke, Lai

- GEOSYNCHRONOUS ENVIRONMENT ATLAS

-- Garrett, Hardy, Mullen, Gussenhoven, Burke

- NASCAP CHARGING CODE- NASCAP CHARGING CODE 

- - S-Cubed/Katz 

CHARGE CONTROL SYSTEM- CHARGE CONTROL SYSTEM

-- Hughes Malibu Lab/Cohen

• USAF, NASA, CONTRACTORS - TECHNOLOGISTS,      
SCIENTISTS & ENGINEERS WORKING AS A TEAM 10



SCATHA

• 1975 DOD SPACE TEST PROGRAM P78-2 MISSION 

- SAMSO-402  Spacecraft Charging at High Altitudes   

- MISSION: UNDERSTAND/DESIGN/TEST 

- GOAL: SURVIVABLE S/C 

- MARTIN PRIME/DELTA 2914 LAUNCH VEHICLE

- PIs: AF, AEROSPACE, NASA, NAVY, 

UNIVERSITY INDUSTRY S&Es 12 EXPERIMENTSUNIVERSITY, INDUSTRY S&Es, 12 EXPERIMENTS 

• 1979 SCATHA LAUNCHED (30 JAN)     
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SCATHA LAUNCH  30 JAN 1979

16



17



18



19



20



CHARGE CONTROL SYSTEM
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SCATHA SATELLITE

• RESULTS :

- CONTROLLED VEHICLE POTENTIAL

- - ELECTRON/XENON ION BEAM SYSTEMS

- MEAURED ELECTRON/PROTON FLUXES

- - CHARACTERIZED GEO ENVIRONMENT        

- - THERMAL PROBES/ESAs

NASCAP VALIDATION- NASCAP VALIDATION

- DISCHARGES CHARACTERIZED
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PROGRAM  RESULTS & 
TECHNOLOGIESTECHNOLOGIES 

• GEO SPACE ENVIRONMENT SPECIFICATION

• CHARGE CONTROL SYSTEM

• NASCAP CHARGING CODE

• DESIGN GUIDELINES

• CEASE “ WARNING SENSOR”

• SPACE WEATHER’s OPERATIONAL IMPACT• SPACE WEATHER s OPERATIONAL IMPACT

- NEW AF FUNDING LINE PE63410F 
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