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Recently, experimental observations have shown that Régapspheric Sum-
mer Echoes PMSE may be modulated by radio wave heating #wularity source

region with a ground-based ionospheric heating facilitythie first experiments, the 1. (a) Chen Chen

strength of the PMSE was observed to be reduced upon turmrigeoradio wave 302 Whittemore Hall
heating and there was ultimate recovery of the PMSE uporingithe radio wave Electrical Engineering
heating off. Subsequently, it was predicted and verifietldhaovershoot effect may Virginia Tech

occur during the recovery period. During this period after tadio wave turn-off, Blacksburg, VA

the PMSE strength may be enhanced over the undisturbed leigetlear from past 24061-0111 USA
investigations that the temporal behavior of PMSE duringapheric heating shows chenc@t . edu
promise as a diagnostic for the associated dust layer. Festigating this temporal (b) (540)818-6395

behavior, this work describes a new model that incorpotatés finite diffusion time
effects as well as dust charging. The model utilizes fluid idascribed by continu-
ity and momentum equations, electrons whose behavior esrdated from quasi-
neutrality, and charged dust described by the standarétledri-Cell PIC method.
The model has been used to investigate temporal behavidectfen irregularities
during electron temperature enhancement associated adth wave heating. The
model predicts that the temporal behavior of the irregtiberidepends on the ratio of
the electron-ion ambipolar diffusion time to the dust metcharging timergis / 7eng -
The results indicate that typically fag;/7.ng << 1, an overshoot occurs during
turn-off of the radio wave heating. This is the regime of jweg models which in-
corporated Boltzmann electrons. The work also predicts fthvargis /7eng >> 1,

a turn-on overshoot should be observed in which there is enedse in PMSE am-
plitude for a short period of time before ultimate suppressif the PMSE during
continued heating. Also, for sufficiently largg /g, the PMSE amplitude may be
enhanced during the entire heating period. Due to the depeedofry;s on irregu-
larity scale-size, these results have important implicetifor observations of PMSE
modification at different radar frequencies. Therefore pessibilities may exist for
diagnosing the dust layer with radio wave heating which &eussed.
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