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This paper will examine the feasibilty of multi-tether systems (MTS), i.e.
satellite formations linked by a system of tethers, held taut by rotation of
the entire system. This approach greatly simplifies the satellite relative
navigation problem, and can eliminate the need for propulsion to
maintain the formation. On the other hand, it increases the complexity
involved in deploying the satellite cluster, and introduces the possibility of
snags and/or slack tether. The purpose of this paper is to investigate the
dynamics of tethered satellite formations, specifically for the challenging
case of Earth-orbiting, Earth-facing missions. The results obtained
should form the basis for techniques to quantify whether the potential
benefits of tethered satellite configurations over free-flying ones outweigh
their increased complexity.
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number of satellites making up tether ring;

: mass of each ring satellite;
. mass of each anchor satellite in gravity-gradient anchored MTS;

radius of tether ring;
lenoth of each satellite-to-satellite tether in tet
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half-height of anchor in gravity-gradient anchored MTS;
mean motion of MTS orbit;

er ring;

. spin rate of MTS;
. number of conductive wires making up geomagnetically-torqued tether ring;

current in each loop;

total power consumed;

geomagnetic flux density;

resistivity of tether wire;

cross-sectional area of each tether wire;
tether tensions (distinguished by subscripts).
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