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SPS

5.8 GHz 2.45 GHz
1.3 GW 6.72 GW
1.93kmep 1.0 kmep
10 dB
114 mW/cm? 2.2 W/cm?
11.4 mW/cm? 0.22 W/cm?
0.75 A(3.9cm) 0.75 A(9.2cm)
6.1W 185 W
5 4 9700
2.45 kmep 10 kmep
100 mW/cm? 23 mW/cm?
614 V/m 294 V/m
96.2 % 89 %
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On the other hand, currents created by SPS may locally affect the medium [40].

only theoretical estimates exist for a frequency of 3 GHz [43]. These estimates indicate that an electron-
temperature increase from 200 K to 1000 K in the E layer might occur for a power-flux density of
500 W/m?2. Test microwave injections from a sounding rocket have been carried out in Japan [12].

It is uncertain if the SPS microwave power-flux density would be high enough to cause such effects, or
whether these effects could affect the SPS microwave transmissions.

to create an artificial ozone layer in the stratosphere by high-power electromagnetic waves. The field
strength necessary for this is much higher than the values that would be used by an SPS. Therefore,
such effects on the atmosphere are not expected.[44]

a path length under rain of 4 km, the absorption at 5.8 GHz is 0.16 dB, 1.2 dB, and 2.8 dB for
precipitation rates of 10 mm/h, 50 mm/h, and 100 mm/h, respectively [45]. Although rain rates of
100 mm/h are rare [1],

© RISH, Kyoto Univ.

(kim)

[Perkins and Roble (1978)]

3GHz-10GW
(Okm) 50mW/cm?

200km

100km E
200K — 900K

200km

© RISH, KyotolllJniv.

Report of the URSI Inter-Commission

Working Group on SPS
http://ursi-test.intec.ugent.be/files/ICWGReport070611.pdf

(1) Ohmic heating; Several authors have calculated the heating effect of 3 GHz waves. They estimate that, for a
power density of about 16 mW/cm?, the electron temperature could increase from about 200 K in the E region
to about 1000 K. A temperature increase would result in a decrease of electron density. (On this rocket flight,
the expected heating effect was less than 100K, which was below the detection limit of the Langmuir probe.)

(3) Three-wave interactions; there is, to our knowledge, only one other report of plasma waves being caused
in the ionosphere by powerful microwave transmissions. This was from a 830W, 2.45 GHz transmitter on a
mother-daughter Japanese rocket experiment (MINIX) where electrostatic electron-cyclotron waves at 3/2 the
local electron gyrofrequency and electron plasma waves above the local plasma frequency were observed.

4.1.3 Effects of electric propulsion on the magnetosphere; In the process of SPS construction, large high-
power electric propulsion systems are needed. The electric propulsion systems inject heavy ions accelerated by
electrodes powered by the photovoltaic cells.

The interaction between the heavy-ion beam and the magnetic field has been studied theoretically.: As an
initial response to the injection, a shock structure can be formed in the ambient plasma along with generation
of magneto-hydro-magnetic waves and associated heating of the background plasmas.

© RISH, Kyoto Univ.
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October 2003 geomagnetic storm
(often called the Halloween storm)

A thorough and systemmatic theoretical analysas of possable waosphene effects was pubhshed vade
an ESA contract [42]. This analysis indicated several possible relevant effects. but simultaneously staed
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Duning late Oetober HEI3 a coronal mass ejection (UME) event occurred which strongly

enhanced the electron density in the wonosphere, This wis observed by the European
Incoherent Scatter (EISCAT) Radar  facility located in Scandinavia, The event lusted for
over 24 hours and produced highly vanable conditions i the wonosphere, Robinson, et al., 2004.
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October 2003 geomagnetic storm
(often called the Halloween storm) [42] Robinson et al.
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MINIX( 1983)
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