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Section 7. Magnetospheric Radio Emissions

The routine observation of VLF/ELF emissions has been carried out
as before at Moshiri, by the minimum level reading method for hiss, at
four frequencies of 0.8, 2.5, 5.0 and 8.0 KHz and by the method of wide
band ( 0.5 - 8.0 KHz ) recording on magnetic tapes for the discrete em-
issions as well as hiss. And the wide band observation has been conti-
nued at Sakushima also.

New receiving apparatus of VLF/ELF emissions with increased sens-
itivity by making use of cross-correlation method have been construct-
ing at Moshiri and Kagoshima. For this purpose a large loop antenna was
built in a valley near each station. The area of the antennas are about
4,500 m*and 6,400 n® respectively at Moshiri and at Kagoshima. Preamp-
lified signals after receiving by these antennas are sent to each stat-
ion, through an optical fibre cable of about 10 Km in length at Moshiri
and by a 2 GHz microwave transmitter at Kagoshima. One of the main aimes
of this project is to detect such VLF/ELF emissions in regions of low
latitude and low altitude as observed on board the Injun-3 satellite.

It is expected to make clear the relationship between the emissions and
energetic electrons or protons, injected into the plasmasphere and trap-
ped in the radiation belts during or immediately after magnetic stroms.

A new type of direction finder (DF) based on the measurement of ar-
rival time differences between the master station and each of two slave
stations was used to observe the azimuthal angle of auroral VLF hiss at
Syowa Station,Antarctica in 1978 - 1979. A comparision of the DF results
with ground based auroral data has indicated that impulsive auroral hi-
ss of wide band frequency range has not emerged from the whole region
of a bright aurora, but from some localized regions of bright electron
aurora, and that the arrival directions of auroral hiss changed rapidly
in accordance with the auroral movement. On the other hand, continuous
auroral hiss dominated in the lower frequency range around 10 KHz and
usually appeared associated with guiet auroras.

Some preliminary results obtained by the simultaneous observation

of medium latitude VLF/ELF emissions at the two European stations,
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Brorfelde in Denmark, Shambon-la-Foret in France during November 1978
through January 1979 have indicated four majour categories of the emis-
sions; (1) plasmapause-associated VLF emissions. (2) VLF hiss in the
electron slot region, (3) periodic hiss and (4) periodic VLF emissions
triggered in the hiss band.

In order to study a relation between the generation region of storm
time VLF emissions and energetic electrons, we have calculated the tra-
jectories of energetic electrons injected from the plasma sheet region
at L = 10, in the presence of the corotational and Kp-dependent convec-
tive electric field and curvature- and gradient-B effects, and have co-
mpared the trajectory results with the Ariel-4 satellite data of VLF (
3.2 KHz ) emissions observed around 1.5 and 13.5 local time meridian
during a moderate severe magetic storm on 17 - 18 December, 1971. The
results indicate that 0.1 and 1.0 Kev electrons in the plasma sheet re-
gion can reach just inside and outside regions of the plasmapause and
their energy is increased up to a enough level to be resonant with the
3.2 KHz whistler mode wave. Where, the location of plasmapause is de-
fined by tracing the trajectories of thermal electrons on the plasmer-
sphere boundary and the results are satisfactorily compared with the
plasmapause location data from the SSS-satellite on the dayside but on
the night side a small correction, +0.5L, is necessary. As a future
work calculations of growth rate and emission spectrum are intended by
making use of energy and pitch angle distributions of energetic elect-
rons which will be determined by the trajectory tracing method.

Chang of kinetic energy of an electron in cyclotron interaction
with whistler mode wave of constant frequency in the earth's magneto-
sphere has been calculated. And it is found that the combined effect
of wave acceleration and geomagnetic field inhomogeneity is most cont-
ributive to reduce the electron kinetic energy, when the inhomogeneity
increases during the interaction. As the reduced part of the kinetic
energy of electron changes into the wave energy increase, the inhomo-
geneity can be said to play an essential role to amplify the transmit-
ted VLF pulse of the ASE ( artificialy stimulated emission ) experiment,
which has been overlooked so far.

A collaborative work with University of Poitiers, France on whist-
ler and VLF emissions has been continued, sponsored by the Japan Socie-
ty for Promotion of Science.

March 4, 1981
- Jinsuke OHTSU -
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