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Plasma Wave Detector on EXOS-A
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and Tomizo IToH**

Abstract: The IMS satellite EXOS-A (1978-014A) launched into a quasi-
polar eccentric orbit on February 4, 1978, includes 1n 1ts payload a plasma wave
detector, which has one broadband channel and eleven bandpass channels covering
the frequency range 400 Hz to 3 MHz Each channel 1s connected to an electric
dipole antenna and two Faraday cups  Since the Faraday cup responds to electron
density fluctuation only, examination of sensor dependence of the detected wave
spectra allows electrostatic and electromagnetic waves to be distinguished  The
present note gives a gist of the EXOS-A plasma wave experiment and related instru-
mentation
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Fig 1. Block diagram for the ESW experiment
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(a) VLF mode, (b) ESW mode P28 27T F U DM T H R TV 5.
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Table 1. List of command to control the ESW expeiunent
Real time E Delay time
Function s EE e
| AD | EX 1 AD ; EX
GAIN 1 J . } 11 } | o
GAIN 2 1 | 12 |
VLF MODE ON | 3 | 11 | 6 | 2
— ——e o~ - —_—— ‘ — IM —— — . RS
BIAS CONTROL 2 | 11 ! !
ESW OFF 2 12 | |
I B I
GL MODEON | 5 ; 8 l 5 l 0
[ [T _ - : R i L
CALON | 4 | 10 | 4 | 2
CAL OFF | 4 | 11 | 5 | 2
ESW ON 3 ,l 12 | 7 ; 2
FC EXTEN OoN | 7 | 13 |
% 2 ESW BRIl = = #
Table 2  Status monitor for the ESW experunent.
l‘ Z F4n WZS { Z.. F4n+2 W28
. I JE N N -
5 T BIT RATE HIGH ‘ BIT RATE HIGH
0 \ L | LOW LOW
., | H VLF MODE VLE MODE
L ESW MODE ESW MODE
s L H BIAS \ CAL ON
P L | MON | CAL OFF
Lo H BIAS | GAIN 1 HIGH
L MON | VLF LOW
s H FC(A)SAFETY SW ON | GAIN 2 HIGH
L OFF | DIP HF  LOW
5 | H * FC(B)SAFETY SW ON | GAIN3  HIGH
R A OFF | FCHF  LOW
5 . H ‘ FC(A)EXTEN OVER | GAIN 4 HIGH
’ l L NOT OVER | FCVLF LOW
., | H | FC(B)EXTEN OVER | GAINS HIGH
A NOT OVER 1 FCDC LOW
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g 4 A typical example of frequency-time spectia for HF noise detected by two faraday
cups and one dipole antenna  The DC components of electi on cur rent collected by the
faraday cup are also displayed The duectivity of the faraday cup (A) is w the pei -
pendicular direction to the geomagnetic line of force and the faraday cup (B)’s is n
the parallel direction The wntensity scale for each channel 1s pioportional to the
logarithm of the power strength, with a range of about 50 dB from the base line of
one channel to the base line of the next higher channel — The location of the satellite
1s gven on the abscissa with the magnetic latitude (MLAT) and longitude (MLON)
in degrees, the altitude (ALT) in km, the magnetic local time (M LT) in hours, and the
L-value (L)  Arrows A and P indicate the tunes of apogee and perigee, i1 espectively.
The broken line on the spectrum shows the variation of the electron gyrofrequency at
the satellite location, calculated from the IGRF 1975 model

Three typical noises are recognized, (1) the static noise, (2) the wide-band ele-
ctric field noise, and (3) the narrow-band electiic field noise

DIPOLE ANTENNA
FREQUENCY (Hz)

Ed
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Fig. 5 A typical example of frequency-time spectrum for VLF electric field noise observed
over the Antarctic Syowa Station in summer season  Three parameters in the paren-
theses following the time show the satellite location with the lanitude and longitude in
degrees and the altitude in km.

The banded emissions with sharp lower cut are characteristic.
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