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Reproduction of finger-like structure along the trailing edge of polar patches
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Polar patches, which are region of dense electron density in the polar cap F region ionosphere, have been frequently observ
during southward interplanetary magnetic field (IMF) conditions. One of the interesting subjects on polar patches is their fine-
scale structure. Recently, finger-like structures along the trailing edges of polar patches have been detected by using all-s}
airglow imagers. Previous studies proposed that the finger-like structures are generated through gradient drift instability (GDI)
In those papers, it was further suggested that the GDI should make the density gradient across the trailing edge more gradt
due to interchange stirring of plasma. As a result, there should exist an asymmetry in the gradient between the leading edge a
trailing edge of patches. To confirm these hypotheses, we have performed a two-dimensional simulation of polar cap patches.

In the simulation, electric field of 50 mV/m and geomagnetic field of 50000 nT were employed as background condition. Under
the conditions, finger-like structures having 10 km scale-size appeared along the trailing edge of patches. We also found that tt
gradient leading edge was much steeper than that in the trailing edge. The scale and shape of the finger-like structure were w
consistent with the previous optical observations. In order to make more realistic condition, background plasma density gradier
was introduced in this simulation. This calculation indicated that the growth time scale of the finger-like structure depends
on the background density gradient. In this presentation, we will show these results and discuss the relationship between tt
development of the finger-like structures and the ambient plasma density gradient.

R—=F =3y FIIMGEHO F KT, BTFHENE RO 205 10X THALZEHKTH S, R—F7—/ Sy Fi3RE
[ oD 2 I REEE CRREEE AR E M@ g 7 o X VB RIC & > TR R EH Uy FIRICEZ T Ll k>
THERENS, FHEEHOETOHMEDORFEBMNRE WD, ZOEFHEIGBIHEIC DT> THERFRE N, THRIC K -
TR Z#EINS,

P72 R —F — 8y FOIRIRIEHIEICE . MILCEWESOMEZE S C EDBIHINICHSNTVS, XD
MG E LT R=F =Xy FOBTFHBEOLED, BB TIEIRECH, HiHETRRTHS T EVETMRICE>T
TRENTVS, TNIR—F =y FHNOEELE ERESNG [T, HEARK RV 7 Mk >T, R=F—
I\ F D% T, BFHEOIRIRMENFEEL, EFHEEORZI TR LTS LEALNTVS, INET, HK
W& DUV THBINAY « BIERAVIFZEDNZEIT E N TV B DY, AR A 71 = X LR ZE MR I B 9 5 PR IZ N E LT %,

ARWFFLTIE, RWRERIC K > THEI S N2 EEEELOBIEY S 2 L— 3 V2170, K= =3y FERFICERE
NZIFIRMHED BB 217> 7co 50 mVImOXfif S 2 HIn U 7cst B O & R—F—73y F OB km DZER A
TV R DRRIRMEDFEEN R SN Tz, Ko, BikICHAN RO E L LB E > TR DICE 2T Al S
AbNfc, EBIT. ARFRTREY. MBEOHDOL Y TIVITETVICEREENRZZR L., SIAZED, ZORE.
TEIRRE OFGER LI MDA 5 N7z, ARKTIIBUERIER R Z 7R & L bic, fHIMEFRED T REERAFIEICD
WThiEm 21O, T OFMZRE S %,



