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A Full Wave Calculation of VLF Waves 1n Auroral Zone

Isamu NAGANO*, Masayosh1 MaMBO*, Hideo YAMAKAWA*
and Iwane KIMURA**

Abstract: A full wave treatment including the ground effect 1s briefly de-
scribed for a whistler wave incident onto the ionosphere from above. The absorp-
tion of the VLF hiss and chorus waves in the lower ionosphere of the polar
region 1s computed Two kinds of electron density profiles observed at Syowa
Station are taken as the 1onospheric models, one 1s in disturbed condition and the
other in quiet condition.

Intensities of the Poynting flux on the ground are calculated as parameters of
the frequency and the dip angle of the geomagnetic field. The results are as
follows; (1) Absorption 1n the disturbed model 1s much greater than that in the
quiet one (2) The absorption increases as the frequency grows higher. (3) The
absorption decreases as the dip angle increases Finally, seasonal variations of
the collisional damping in the polar region are discussed
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Fig 2 The electron density profiles and the collision frequency profile used in the full
wave calculation The electron density profile labeled ‘Aurora’ was observed by
the rocket S-210JA-18 when the ionosphere was i a disturbed condition and the
one labeled ‘Quiet’ was observed by the rocket S-210JA-22 when the ionosphere was
quiet  The curve verr s the effective collision frequency profile which is derived
from v, being proportional to the atmospheric pressure The broken line for the
collision frequency is after Miyazaxr (1975)
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Table 1  Parameters used in the numerical calculation.
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Fig. 3. Penetration coefficients as a function of angle of incidence in N-S and E-W
azimuths for a whistler wave incident onto the ionospheric models, Fig. 2, from
above. The solid curves show the results for model ‘Quiet’ and the broken curves for
model ‘Aurora’.
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Fig 4. Dependence on the dip angles of the
penetration coefficients as a function of the
incident angle  The solid curves show the
results for model ‘Quiet’ and the brocken
curves for model * Aurora’.
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Fig 7. Seasonal variations of the penetration coefficients when the ground effect is neg-
lected The effective collision frequencies were derived from the atmospheric pres-
sure profiles in Fig. 6.
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Table 2. Parameters used in the numerical calculation.
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A 0, 0°
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