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On the Nature of Superrotation of the Upper Earth Atmosphere

The properties of the electric drift of Earth ionospheric charged particles
in constants of transverse geomagnetic and electric near equator fields are investi-
gated. The invariance of the module of the mean drift velocity and its direction
by changing the charge sign and module as well as particles mass and with varia-
tions of the direction and modules of their initial (at the moment of a concrete
charged particle production at the time of ionization of atoms or molecules) ve-
locity is proved. It is shown that equivelocity flux of drifting molecular and atomic
ions (as well as electrons) only in the unique direction from west to east via their
elastic interaction with neutral particles of the ionosphere is capable to carry away
the layer of all its neutral particles at altitudes near h = 300 km into superrotation.

The investigation has been performed at the Frank Laboratory of Neutron
Physics, JINR.
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Ìàòîðà È.Ì. P4-99-30
Î ïðèðîäå ñâåðõâðàùåíèÿ âåðõíåé àòìîñôåðû Çåìëè

Èññëåäîâàíû ñâîéñòâà ýëåêòðè÷åñêîãî äðåéôà çàðÿæåííûõ ÷àñòèö èîíî-
ñôåðû Çåìëè â ïîñòîÿííûõ ïîïåðå÷íûõ ãåîìàãíèòíîì è ýëåêòðè÷åñêîì ïðè-
ýêâàòîðèàëüíûõ ïîëÿõ. Äîêàçàíà èíâàðèàíòíîñòü ìîäóëÿ ñðåäíåé ñêîðîñòè
äðåéôà è åå íàïðàâëåíèÿ êàê ïðè èçìåíåíèè çíàêà è âåëè÷èíû çàðÿäà è ìàññû
÷àñòèö, òàê è ïðè âàðèàöèÿõ íàïðàâëåíèÿ è ìîäóëÿ íà÷àëüíîé (â ìîìåíò îáðà-
çîâàíèÿ êîíêðåòíîé çàðÿæåííîé ÷àñòèöû ïðè èîíèçàöèè àòîìîâ èëè ìîëåêóë)
èõ ñêîðîñòè. Ïîêàçàíî, ÷òî ðàâíîñêîðîñòíîé ïîòîê äðåéôóþùèõ èîíîâ, ìî-
ëåêóë è àòîìîâ (à òàêæå ýëåêòðîíîâ) â åäèíñòâåííî âîçìîæíîì íàïðàâëåíèè,
ñ çàïàäà íà âîñòîê, ñïîñîáåí ÷åðåç óïðóãîå èõ âçàèìîäåéñòâèå ñ íåéòðàëüíû-
ìè ÷àñòèöàìè èîíîñôåðû óâëå÷ü ñëîé âñåõ íåéòðàëüíûõ åå ÷àñòèö íà âûñî-
òàõ, áëèçêèõ ê h = 300 êì, â ñâåðõâðàùåíèå.
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