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Section 4,  Whistlers and VLF emissions

Routine observations of whistlers and VLF emissions have been continued as usual
at Moshiri and Sakushima Observatories. At Kagoshima Observatory, the obser-
vation of whistlers stopped in June 1970 has been re-opened since June 1971.

All observing apparata for whistlers and VLF emissions have been equipped
completely in order to make preparations for the MONSEE (Monitoring of Sun-Earth
Environment).

The whistler recording apparata at Moshiri and Sakushima Observatories were
renewed entirely by using analog and digital integrated circuits and long recording
tape recorders of return operation, which can record whistlers observed during one
week on a magnetic tape reel of 7 inches. All magnetic tapes recorded since June
1971 have heen preserved unerased. At Moshiri Observatory, in order to eliminate
the interfering disturbances due to cross modulation between VLF waves, another
loop antenna having a dimension of 50 X 20 square meters was built at the site 1300
meters apart from the observatory. Four channels of VLF emissions, 0.8, 1.5, 5 and
8 kHz were divided into two groups. Namely, the pre-amplifier of 5 and 8 kHz was
connected to the old loop antenna having been formerly used for the observations of
whistlers and all channels of VLF emissions, and another pre-amplifier of 0.8 and
1.5 kHz to the newly built loop antenna. Moreover, a loop antenna for observing
only whistlers was also installed at the same site in order to reduce cross modulation.
Consequently, the interfering disturbances have been remarkably reduced and obser-
ving data of good quality are being obtained.

The study on Cerenkov instability has been continued to explain the VLF emis-
sions observed in middle geomagnetic latitudes during magnetic storms. It has been
found that the dispersion and field polarization for the growing mode in a compara-
tively wide range around the nose frequency resemble well to those of whistler-mode
wave for the case of no beam when the longitudinal velocity of an electron beam lies
nearly around the maximum phase velocity of whistler-mode wave without beam.

It has been indicated that the polarizations of auroral hiss at 12 and 25 kHz are

slightly different from each other. In 1970, at Syowa :Station in Antarctica, the
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observation of polarization at 50 kHz was added in order to investigate the differ-
ences of polarization in the receiving frequencies.  As a result, considerable differences
of polarization are found statistically between auroral hiss of 12kHz and that of
other frequencies (25, 50 kHz).

Electron density variation in the magnetosphere at a geocentric distance of about
1.5 earth radii were deduced from the whistler dispersion data at Wakkanai and
Moshiri during one solar cycle from 1958 to 1968. It was found that the lower ma-
gnetosphere is less sensitive to the long-term variation of solar activity than the
ionosphere. Moreover, the variation of occurrence rate of lower latitude whistlers
has been found to correlate negatively with solar activity, which means that the
ionospheric absorption is the more predominant factor for the occurrence rate than
the duct formation.

The last site error observation was made at Moshiri from May to June, this year.
A degree of improvement has been studied of fixing accuracy of the sources of atmos-
pherics by using the correction curves obtained from the site error observations at
three stations. An example of the results is presented in this volume.

In order to increase the success rate of fixing of the sources of atmospherics, data
accessing process has also been improved as follows,

1. The 180° ambiguity has been eliminated in the process of triangulation, as a
unidirectional direction finder has been used at Sakushima Station since October 1971.

2. The mapping of the sources occurring in narrow sectors along the direction
of the base lines among three stations has become possible.

3. The number of plots has been greatly increased due to the improvement of
the program for detecting coincidence of receiving time of atmospherics.

4, The correction curves for the three fixed stations have been introduced in
the fixing program.

A test observation to increase the measuring accuracy for the bearings of nearby
thunderstorms was carried out this summer at Moriya near Tokyo by using a new
spaced-loop direction finder. Results obtained are now being analyzed to collect
information for improving the system.

The satellite REXS is now under final test, being expected to be launched on

the middle of August 1972.
December 1, 1971
—— Akira IWAI —
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