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THE EFFECT OF THUNDERSTORM CLOUD QUASI - BE. ECTROSTATIC (QE)
FIELD ON THE NIGHTTIME IONOSPHERIC D- REGION

HUANG WeNnGeNG  GJ SHIFEN
Center for Space Science and Applied Research, Chinese Academy o Sdences, Beijing 100080 , China

Abgract The quad-dectrogatic (QE) fidd caused by a sudden discharge of thundersorm cloud is calculated
for the dtitude range from Okm to 90km by usng a self-consgent nmodd . It is assumed that a postive charge of
200C is diglaced to ground within Ims. The numerica results show that 1ms dter the initiation of the discharge
the QEfield is greater than the breakdown fidd of neutral atnogphere a height 65 78km above the thunder-
gorm, and 0. 5s later the QE field decreases very quickly. Because the therma and ionization time scae are
very dhort a the ionogpheric height , the loca nighttime lower ionogphere should be subgantialy dfected by the
large QEfidd. By numericdly lving Boltzmann equation , it is shown that the eectron digribution function
has a high-energy tail at ome dtitudes, for example, 73km, and the eectron averaged energy is about 3eV
6eV a heigntsof 63 78km. The results a0 show tha the eectron dendty increases between 65km and 78km ,
and the maximum peak becomes three orders larger than the ambient value at about 73km. Such an dfect is
much larger than that caused by the dectromagnetic pulse which is produced by the lightning sroke current.
Key words QEfidd, Nighttime ionogphere , D regon, Peak ionization.
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