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Abstract

Basic configuration for active experiments using long tether in space is an electron emitter, an electron
collector and conductive tether connecting these two subsystems. The system can be used to receive or radi-
ate VLF waves in the ionosphere, and to measure potential of the electrode which charges up to extremely
high voltage as a result of electron emission. Recently conductive tether experiment was carried out by using
a Space Shuttle. In the future this basic system can be evolved to simulate interaction between lo and Jupiter.
Orbit maneuver of Space Station may become possible by using conductive tether.
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Fig. 1 Deployment and Retrieval of Tether
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Fig. 2 Tether Deployment System which was developed
by Kawashima et al. [2]
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g Fig. 5 Sketch of small expendable deployment system
mother/daughter  separation  (lower panel) and (SEDS) as configured for its finest flight in 1993.
length extended (upper panel) [7] [3,14]
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Fig. 6 Schematic view of the conductive Tether system. V,,
is the potential of the subsatellite, Ve is the Orbiter
ground system potential, rL is the Tether resistivity
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per unit length and R is an internal resistance. The -

plasma sheaths surrounding the sub-satellite and
the Orbiter are shown by the dense dotted regions
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CURRENT PATH

Fig. 7 (a) “Current circuit for conductive Tether experi-
ment” The operation of conductive Tether sys-
tem transfers electrons from one magnetic field
region to another. The net charge in balance in
each region spreads outward along the within
the ionosphere E-region [5]
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Fig. 7 (b) The interaction of lo with the rapidly rotating Jov-
ian magnetosphere. The interaction generates
large-amplitude  hydromagnetic waves and

magnetic-field-aligned currents [5]
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Fig. 8 Experiment setup for Tethered payload [7]
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