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Hectometric Line Spectra found by the Arase (ERG) satellite
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Hectometric Line Spectra found by the Arase (ERG) satellite are reported. They consist of main constant frequency compo
nents and additional frequency changing components. We reported that they were natural waves [1]. Since the main componer
are expected to be originated from broadcasting waves now, we named them as Hectometric Line Spectra (HLS). They cann
go through the ionosphere like short waves whose frequencies are higher than foF2. We propose the following mechanism.

1. A broadcasting wave is mode converted to the Z mode in a region where its frequency (f) is equal to the local plasms
frequency (fp) if ionospheric irregularities like plasma bubbles exist.

2. The Z mode can exist from the L mode cutoff frequency (fL) to the upper hybrid resonance frequency (fUHR). fL is lower
than fp.

3. The odd harmonic electrostatic cyclotron instability occurs when fUHR is close to 1.5 fH (cyclotron frequency).

4. A naturally generated emission by the instability is expected to change its frequency like continuum or artificially stimulated
VLF emissions. Its frequency is captured to that of a broadcasting wave.

5. The Z mode is mode converted to the L-O mode if ionospheric irregularities like plasma bubbles exist. The L-O mode can
propagate widely.

Plasma bubbles are low electron density regions and have steep density gradients which make the mode conversion efficie
The item 4 makes constant frequency components dominant.
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