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Data Acquisition from EXOS-A (Kyokkd) at Syowa Station, Antarctica

Hiroshi FukunNisHI*, Miyoko IwaBucHI* and Takeo YoSHINO*¥*

Abstract : Telemetry signals from the first Japanese polarorbitting satel-
lite, EXOS-A (Kyokkd) are being received at three satellite acqusition stations,
i.e., Kagoshima, Churchill and Syowa Satellite Earth Stations. In this report,
the progress of the data acqusition at Syowa is described.
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Fig. 1. Block diagram of the Syowa satellite acqusition station.
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Table 1. Specifications of Syowa Satellite Earth Station.

(1) Antenna system
VHF 136 MHz monopulse tracking antenna array.
4 stacked 9 element crossed log-periodi¢ array. Gain 18 dB max.
UHF 400 MHz receive-only antenna array.
4 stacked 9 element crossed log-periodic array. Gain 18 dB max.
(2) Filter/Pre-amplifier
VHF 136 MHz pre-amplifier.
Gain 26 dB, NF 1.46 dB.
VHF 400 MHz pre-amplifier.
Gain 24 dB, NF 2.25 dB.
(3) Tracking characteristics
Model 3106 EL~AZ pedestal.
AC servomotor 2 each axis; Delivered torgue 1000 Ibf-ft.
Pedestal system-accuracy less than 0.05°.




74 B i mWERAT - FHEE

(FERR DRt

Low temperature modification —40°C.
Optimum signal selection RHC and LHC.
(4) Tracking and main data receiver
(i) Model 410A basic receiver.
(ii) Frequency range 136-138 MHz and 395-410 MHz
(iii) Standard FM demodulator.
Deviation 15 kHz-1.5 MHz.
(iv) Narrow band FM demodulator.
(v) FM demodulator.
Deviation: (£20°)~(+135°).
Fine tuning range: +250 kHz.

RF tuner.

Lock threshold: —20 dB SNR at IF: +2 dB in loop.

(5) Receiver overall characteristics
RF input: 50 ohm-105 dBm (less than 0.1 V).
First IF: 60 MHz.
Second IF: 10 MHz.
Video filter linear phase: 18 dB/oct. reel off.

20, 50, 100, 200, 500 kHz and 1 MHz.

Video Amp.:" Output 0-8 Vpp, AC and DC.
Data rate: Up to 5 M bits.
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Fig. 2. View of the 136 and 400 MHz
dual band log-periodic antenna
array system.
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Fig. 3. Interior of the operation room.
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Table 2. Item of EXOS-A data recorded by a 7 channel data recorder with
a tape speed of 0.3 inch/s at Syowa Station.

Dats seeoder | Recording
1 DR Ground VLF
2 DR 25 kHz reference signal
3 FM ESW
4 DR PCM
5 DR ESW
6 FM Time (UT)
7 FM . AGC level
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Fig. 4. Computer display of successive EXOS-A orbits which are included in a coverage
from Syowa. A cross mark gives the location of the subsatellite point every minute:
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Fig. 5. Example of ft spectrum in the frequency range of 0-10 kHz measured by a VLF
wide-band receiver on board EXOS-A. Intense V shaped emissions ‘are seen in
the time interval 1642-1648 UT. Universal time, geographic latitude and longitude
of subsatellite point, and altitude are given at intervals of 2 minutes.
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Fig. 6. Example of f-t spectrum in the frequency range of 0-10 kHz measured by a VLF
'wide-band receiver on board EXOS-A. Intense emissions with a band structure
are seen in the time intervals of 1935-1936 UT and 1940-1941 UT. Universal
time, geographic latitude and longitude of subsatellite point, and altitude are given
at intervals of 2 minutes.
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Fig. 7. Computer display of the orbits which are presented in Figs. 5 and 6. A cross
mark indicates the location of the subsatellite point every minute.
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