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We report on the excitation source and wave characteristics of the hectometric line spectra (HLS) in the wavelength range c
100 m observed by the Arase (ERG) satellite. Although HLS is mainly a line spectrum of constant frequency, there are also com
ponents whose frequencies fluctuate. In comparison fyiff3, etc., although the medium wave broadcasting wave cannot pass
through the ionosphere in the ordinary manner, it is thought that the broadcast waves can penetrate the ionosphere. Therefo
we considered the following mechanism [1].

1. Due to the presence of ionospheric disturbances such as plasma bubbles, the frequency of the broadcasting wave is convelt
to Z mode in the region equal to the plasma frequency.

2. The Z mode can exist from the L-mode cutoff frequency, which is lower than the plasma frequency, to the upper hybrid
resonance frequency.

3. Near the upper hybrid resonance frequency, instabilities at 1.5 times the cyclotron frequency can occur, and amplificatiol
of the broadcasting wave and natural excitation are observed.

4. Naturally excited ones fluctuate in frequency, such as continuum and artificially stimulated emissions in the VLF band, but
when a broadcast wave exists, the frequencies of the emissions are entrained to that of the broadcasting wave.

5. Due to the existence of ionospheric disturbance, Z mode is converted to L-O mode in the region where the frequency o
radio wave is equal to the plasma frequency and propagates in a wide range.

The following observation results were obtained to demonstrate these.

1. HLS waves were observed in the area considered to be inside the plasma bubble.

2. In the observation by GPS TEC, the density decrease due to a bubble was recognized.

3. Polarization was observed in some parts of the HLS wave,

4. When observed with high frequency resolution (1.2 kHz), the frequencies of integer multiples of 9 or 10 of 1 kHz corre-
sponding to those of the medium wave broadcasting waves were confirmed.

5. Trapped Z-mode waves which fill the whole possible region of the Z mode were confirmed. This is impossible by the
upgoing waves only.

6. Other natural excitations or waves possibly excited by the broadcasting waves were also observed.

As mentioned above, the mechanism considered so far is being confirmed.
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