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Summary of JIKIKEN Observation—Preliminary Report
of the Initial Observation Results—

Hirosh1 Ova*, Nobuki KawasHiMA** and Tatsuzo OBAYASHI**

Abstract: JIKIKEN (EXOS-B) was successfully launched on September 16,
1978 into the orbit with mmitial apogee of 30056 km and perigee of 227 km, with
inclination of —31.1°; the orbut 1s suitable for the investigation of the wave-particle
interaction process in the plasmasphere and the magnetosphere near the plasma-
pause. The analog data transmission system is used and fine structure of the
dynamic spectrum 1n a swept frequency range from 10 kHz to 3 MHz has been
obtained and wide band spectra from several 100 Hz to 10 kHz. The important
wave phenomena obtained by current observation of JIKIKEN are-

1) Auroral (Earth) kilometric radio waves;

2) Upper hybrid mode emissions;

3) (n+1/2)f, emission where f; 1s the electron gyrofrequency;

4) Principal phenomena of VLF frequency range, such as whistler, chorus,

and hiss;

5) Pure tone emissions (narrow band emission) in VLF range,

6) Artificially stimulated plasma waves and observation of plasma para-

meters;

7) Planetary radio waves;

8) Solar type III outburst.

As a preliminary approach to verify the wave particle interaction processes, 1n-
vestigations of the energy spectra have also been made for the cases of the UHR
mode plasma wave and the pure tone (narrow band) emission in ELF and VLF
range. UHR resonance with long duration has been triggered by 500 us pulse in
the stimulated plasma wave experiment; the resonance persists up to 125 ms, even
n VLF range (below 30 kHz); and the electron cyclotron resonances are stimulated
at very high harmonics number #, in the maximum case, sometimes #=20. The
plasmapause electron density distributions are obtained from these resonance
frequencies.

The injection of an electron beam from the spacecraft stimulates electrostatic
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waves and also causes turbulent heating in the surrounding plasma Bursts of
energetic particles of keV energies are frequently encountered outside the plasma-
pause

Future programs of the EXOS-B experiment include the VLF signal obseiva-
tion transmitted from Siple Station, Antarctica, and coordinated observations
with the EXOS-A and other IMS dedicated satellites to reveal the source and
physical mechanism of auroral phenomena in the magnetosphere
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1) 735 X=FERh#EE: (SPW: stimulated plasma waves experiment)

2) ERIOEEEEHL T T X <kE) (NPW-A: natural plasma waves-astronomy mode)

3) BIEREH 77 X~ k% (NPW-V: natural plasma waves-VLF mode)

4) HEREESE R X OB (MGF: magnetic field measurement)

5) BBRBIVOTVvIFM vE—-FZv AR D77 X< (IEF: impedance and electric

field measurement)
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7 =xAF-—KFA227 b LEHA (ESP energy spectrum of the particles)
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NPW-A (natural plasma waves-astronomy mode)
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NPW-V (natural plasma waves-VLF mode)
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IEF (impedance and electric field measurement)

1) Ave—gvarde—7%, Hf~1 7Yy V3G (UHR) X9 75 X< B DIERES
BFHELYHLTVS, g, 105m 7v5ra@FRALTW52 L1k, RAME 10/cc &
W EREREES TV 5.

2) 77 rDIENHLE S i, BHFRIEEN TR0V, i, 'HST -
WEC X D BEHDRD D B2 EDHHALODDH 5.

3) BFHz T4 A vy 7r bre vEREIRAIIR TV,

4) BFE-stilic kb, BEBEXHELZT2HMEMN T v 7 ¢ 2 THE X b EMT
MIhs.

MGF (magnetic field measurement)
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ESP (energy spectrum of particles)
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CBE (controlled beam emission experiment)
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Table 1. Members of EXOS-B Team
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