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Solar zenith angle dependence of the ionospheric conductance
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We studied the solar zenith angle (SZA) dependence of the daytime ionospheric conductance, taking the variable scale heig
of the neutral atmosphere into account. The daytime conductance is mainly created by the solar EUV radiation into the neutre
atmosphere. Some previous models of the SZA dependence were constructed assuming the ideal Chapman model of plas
number densities. However, the previous results implicitly indicate that the F-region contribution is comparable to the E-region
contribution to the Hall conductance, which appears unrealistic.

In the current study, we used variable scale heights of the neutral atmosphere, assuming the neutral temperature is the same
the ion temperature data in the E region. We used data from the European incoherent scatter (EISCAT) radars located at Trom
(67 MLAT) between 11-19 UT (12-20 LT) on March 30, 2012.

As a result, the solar zenith angle dependence of the Hall conductance did not agree with the ideal Chapman theory but with
modified version. This result suggests the large F-region contribution implied in previous studies stemmed from the assumptio
of the constant scale height. On the other hand, the Pedersen conductance did not agree with Chapman theories and were |
sensitive to the variation of the SZA. This is presumably because the altitude of the maximum plasma production rate goes u
toward the altitude of the maximum Pedersen conductance as SZA increases toward night.
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