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Abstract As a significant polar space weather phenomenon, the polar cap patch formation is one
of the important research subjects. Observations suggest that the strong convection flow due to
the dayside magnetic reconnection has a “breaking off” effect on the TOI (Tongue of ionization) ,

as a result the polar cap patch is formed. However, the auroral particles precipitation increases
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the F region electron density, which will block the “breaking off” effect. Based on a self-

consistent model of polar ionosphere, this paper simulated the F region plasma density evolution

under the combined effect of soft precipitation and electric field. The results show that when local

electric field is more than 80mV, the “breaking off” occurs effectively. Also, we analyzed the

evolution of various plasma parameters in the process of the “breaking off”, and discussed its

internal physical mechanism.
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Fig. 1

Typical TOI structure in the Northern Hemisphere on 2004 Mar. 13 observed by GPS TEC(Zhang et al. , 2013b)
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IMF B, (a) B, (b) and B. (¢) variation with UT during 0600-0700UT on 2004 Mar. 13 (lagged 7 min)
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