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THE EFFECT OF THUNDERSTORM CLOUD

QUASI-ELECTROSTATIC (QE)FIELD ON THE -

NIGHTTIME IONOSPHERIC D REGION QE
HUANG WENGENG PR TE) HE 25 2
DIX.

Center for Space Science and Applied
Research, Chinese Academy of Sciences,
Beijing 100080, China

e FEL 2

s OCHK

Abstract: The quasi electrostatic (QE) field
caused by a sudden discharge of thu
nderstorm cloud is calculated for the altitude
range from Okm to 90km by using a self
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consistent model.lt is assumed that a positive
charge of 200C is displace d to ground within
1ms. The numerical results show that 1ms
after the initiation of the discharge the QE field
is greater than the breakdown field of neutral
atm osphere at height 65~78km above the
thunderstorm, and 0.5s later the QE field d
ecreases very quickly. Because the thermal
and ionization time scale are very sh ort at the
ionospheric height, the local nighttime lower
ionosphere should be su bstantially affected
by the large QE field. By numerically solving
Boltzmann equ ation, it is shown that the
electron distribution function has a high
energy ta i | at some altitudes, for example,
73km, and the electron averaged energy is
abo ut 3eV~6eV at heights of 63~78km. The
results also show that the electr on density
increases between 65km and 78km, and the



