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BASIC MECHANICAL PRINCIPLES 

If t e t h e r  i s  a c t i n g  t o  c o n s t r a i n  t h e  s a t e l l i t e ,  then 

- 
' shu t t l e  

- 
"ate1 1  i t e  

and 

NOTE: There a r e  2 s t a b l e  p o i n t s  o f  e q u i l i b r i u m .  

r = 6670 km (300 km a l t i t u d e )  

ms = 500 kg , 

then 

T  % - 200 N (Q 91 I b s  f o r c e )  . 



NAVES 

I f  T Q, 200 N 

P k  % 5 x 1 0 4  kg/m , 

then va % 200 m/sec . 



-- SOUNDING ROCRf t 

-- 
LOW ALTlTL:I)E 
SATELLITE 

PAYLOAD OPERATIONS AND COMMAND CONTROL 
- - 



TETHERED SATELLITE SYSTEM 

FRDT STUDY 

I 
; HISTORY 

- I N I T I A L  IDEA OF TSS PRESENTED BY M. GROSS1 AND G .  COLOMBO 

(SMITHSONI AN ASTROPHYSICAL OBSERVATORY) TO MSFC (1 973, 1974). 

- AMPS STUDY PRESENTATIONS AT MSFC AND GSFC (1974-1976). 
i 

- MSFC STUD1 ES (1975-PRESENT). 

- SAO STUDIES (1 974-PRESENT). 

- UTAH STATE UNIVERSITY, ELECTRODYNAMIC TETHER SYSTEM STUDIES 

(1976-PRESENT). 
I 

1 - ADVANCED SYSTEM DEFINITION STUDIES BY BALL AEROSPACE AND 

MARTIN-?!ARIETTA (1 979-PRESENT) . 
i 
I 

- F2DT ESTABLISItED APRIL, 1973. 1 EAM MEETINGS HELD I N  MAY, 9ULY AND 
, 
I OCTOBER, 1979. 
I - FRDT FINAL REPORT COWPLEVED IN MAY, 1980 



- DIRECTION OF ORBITER 

I 
30 km START/ 

DEPLO 

7 " 

. . 

-i 
10 hm LEWTH 
AT 4.- 

I 

k RETRIEVAL COMPLETE 

I 
I '  

-30km 

AT 31.4h TERMINAL VE LOClfV 0.012 tp/s 

\ INITIATE RETRIEVAL AT 7.6h 



TETHERED SATELLITE SYSTEM 

FUTURE L~SES 

GEOPHYSICS 

THERMOSPHERE ELECTRODYNAMICS 
THERMOSPHERE DYNAMICS 
THEMSPHERE CONPOSITION 
METASTABLE SPECIES DYNAMICS 
DEEP ATMOSPHERE PROBES 

GEOMAGNETIC ANOMALIES 

PLASMAS 

PLASMA SHEATH STUDIES 
PLASMA WAVE GENERATION 
PLASMADY NN4I C STUD1 ES 
VLF WAVE GENERATION 
CHARGE NEUTRALIZATION 

SUPPORT ACTIVITIES 

TETHERED CHEMICAL RELEASES 
TETHERED ELECTRON/ION* ACCELERATOR 
SUPPORTING MEASUREMENTS PLATFORM 



LL~cTRON FLUX 

ELECTRODYNAMIC 

MITTED ELECTRONS 



PRECIP

PARTICLES

256



ELECTRQN

WAVES

IONOSPHERE

2S7'



FRDT RECOEMENDAT I ONS 

7 SCIENTIFIC USE OF THE TSS SHOULD BE GOVERNED BY COI4PETITlVE 
PEER GROUP SELECTION. - 

-r THE TSS FACILITY SHOULD BE DESIGNED TO ACCOIWDATE A BROAD ' 

RANGE OF P07ENTIAt USERS. 

THC TSS FACILITY SHOULD PROVIDE FOR INTERACTIVE EXPERIt4ENTS 
INVOLVING ORBITER AND GROUND SCIENTIFIC PERSONNEL, 

- ACCOMMODATIONS SHOULD BE MADE TO PERMIT PALLET-BASED EX- 
PERIMENTS TO OPERATE I N  CONJUNCTION WITH TSS EXPERIMENTS. 

7 SCIENT IF IC  PLANNING FOR THE TSS WILL BENEFIT FROlY A , T S S  

SCIENCE WORKING GROUP. 

A TSS SUPPPORT GROUP TO AID SCIENTIF IC INVESTIGATORS SHOULD 

BE ESTABLXSHED AT A NASA CENTER. 

. TWO RE-USABLE, MULTIPLE INSTRUMENT PLATFORMS SHOULD BE 

DEVELOPED FOR ELECTRODYNAMIC TETHER AND GEOPHYSICAL OBSERVATIONS, 



APPROVAL 

SPACE PLASMA PHYSICS ACTIVE EXPERIMENTS 

Edited by W .  T.  Roberts 

The information i n  t h i s  r e p o r t  has  been reviewed f o r  t e c h n i c a l  
conten t .  Review o f  any information concerning Department o f  Defense o r  
nuc lear  energy a c t i v i t i e s  o r  programs has been made by t h e  MSFC S e c u r i t y  
C l a s s i f i c a t i o n  Of f i ce r .  This  r e p o r t ,  i n  i t s  e n t i r e t y ,  has  been d e t e r -  
mined t o  be unc la s s i f i ed .  
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