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Observation of VLF Emissions at Syowa Station in 1970-1971
I. Relationship between the Occurrence of Auroral Hiss

Emissions and the Location of Auroral Arcs

Kazuo MakiTAa and Hiroshi Fukunisur*

Abstract: VLF emissions were observed at Syowa Station by the 1lth
wintering party of the Japanese Antarctic Research Expedition in 1970-1971.
The present paper deals particularly with the records of auroral hiss emissions,
which are believed to be emitted by precipitating electrons in the aurora. It
is shown that the power spectrum of the hiss emissions is confined in the
low-frequency range between 4-32 kHz if the auroral arcs lie near the pole-
ward horizon of Syowa Station, while it is extended to frequencies as high
as 128 kHz if the active auroral arcs appear near the zenith.  This can be
explained by differences in the height of the emission region and in the prdp-
agation path of the hiss in the ionosphere: the high-frequency (~64 kHz) hiss
is emitted at low altitudes of 1000-1500 km, its propagation path being limited
to a narrow region near the location of the auroral arcs, while the low-
frequency (~8 kHz) hiss is emitted at higher altitudes of 3000-3500 km, its
propagation path spreading widely due to the refraction effect in the iono-

sphere.
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Fig. 1. Block diagram of the instruments for observation of VLF emissions.
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Fig. 2(a). Example of the auroral hiss emission observed by a 6 channel hiss field intensity recorder,

with the simultaneous record of the geomagnetic micropulsation. It is noticed that the power

of the hiss emission is confined in the low frequency range.
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Fig. 2(b). Example of the auroral hiss observed by a 6 channel hiss field intensity recorder, with the

simultaneous record of the geomagnetic micropulsation. In comparison with the hiss emis-
sion in Fig. 2(a), a large enhancement of the power in the high frequency range is notice-
able.
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probabilities of auroral hiss emis-

sions at 8 and 64 kHZ bands.
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Fig. 6. Example of the high-frequency hiss emission. Simultaneous rec-
ords of cosmic noise absorption at 30 MHZ, geomagnetic H
variation and all-sky camera photographs are also shown.  The
top of all-sky camera photographs is the geomagnetic south
(poleward) and the left is the geomagnetic east.
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Fig. 7. Example of the low-frequency hiss emission. Simultaneous records oj cosmic noise

absorption at 30 MHZ, geomagnetic H variation and all-sky camera photographs are also
shown.
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Fig. 8. Variation of the frequency of the hiss emission, related to the equatorward movement
It is noticeable that the power in the high frequency range increases

of the auroral arc.
as the auroral arc approaches the zenith of Syowa Station from the poleside horizon.
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Fig. 9. Relationship between the two types of hiss emissions and the location of auroral arcs
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Fig. 14. Occurrences of the low-frequency hiss emissions during the course of the polar sub-

storms. Top: the records of the geomagnetic H variations observed at several stations in
the polar region. Middle and bottom: the field intensities of hiss emissions at 8 and 64
kHz bands and the all-sky camera photographs as observed at Syowa Station.
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Fig. 15. Occurrences of the high-frequency
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Fig. 16. Occurrences of the hiss emissions

on a very quiet day. The notation

is the same as that in Fig. 14.
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