BREERAA VY ICEPBHZHANWER—F—NyF Oy DIZBET 5 HEHEN

B EEHUEE R (1), FIERHRD), B EERQ), /NIERIEEG), BFFEG)
(1) FEXE KNG R L P F
(2) JESKFPE A TEF
(3) [EpE I AT

Edge of polar cap patches: a statistical study with an all-sky airglow imager

Yudai Tsuihiji (1), Keisuke Hosokawa (1), Satoshi Taguchi (2), Yasunobu Ogawa (2), Mitsuru Matsumura (3)
(1) University of Electro-Communications
(2) Kyoto University
(3) National Institute of Polar Research

Polar cap patches are islands of enhanced electron density often seen in the polar cap F region ionosphere during the
southward IMF conditions. The characteristics of the shape of patches have been investigated in detail by using airglow
observations in the polar cap region. Our recent analysis indicated, through a study of one single case example, that the shape
of patches is asymmetric between the leading and trailing edges. That is, the leading edge of patches tends to be sharper than
the trailing edge. Then, we suggested that the gradient-drift instability (GDI) is one of the possible processes directly creating
this asymmetry. Through the GDI process, it is expected that the fluctuations in the electron density can develop more
efficiently in the trailing edges than in the leading edge. This difference may produce the observed asymmetry in the gradient
of the leading and trailing edges because the density fluctuation can mix the high/low plasma in the vicinity of the trailing edge
and relax the boundary. To confirm this hypothesis, in this study, we perform a statistical analysis of the edges of patches by
using a high-resolution airglow measurement in the polar cap.

From October 2011 to February 2015, 102 patches were observed by an all-sky EMCCD airglow imager in Longyearbyen,
Norway. We have extracted the 630.0 nm optical intensity at zenith as a time-series and then statistically investigated the ratio
of the gradient of the optical intensity in the leading edges to that in the trailing edges. As a result, it was found that the
gradient in the trailing edges is a few times more gradual than that in the leading edges. This again implies that the shape of
patches is deformed probably through the mixing of high/low density plasmas due to the GDI process. In the presentation, we
will discuss the generation mechanism of plasma irregularities in the edges of patches by comparing the airglow observations
with a two-dimensional simulation of the GDI process.

R—=T =y T, BRIEEDN 75 EZ2BZ55PTALE T DM ERERE O 150-400 km & IZHN D JRIFTIY
WCETEEMER LR TH D, KEORIMRC LY B CAERSNIREE T T X<y, Mk Bt iz
Feo THRMA~ETHESN, MERTR—F— Ry FLLTBASN TS EEZLNTNWS, Ny Fid, BksSh
TWBMICEBER A 4 OB EEZ L, HE 630nm OFRGRKKNEKIT 5, ZOXORNIHRE
I35 100R £55<, HIRTIRZ 2 Z LIXTE 0D, BEEARKINA A=Yy 2 0D 2 LT, O[S
2RI Z D Z ENTE D, IHFEORTBINC X > TRy FOZEMEEICET 2 RITEREL2 Y TB
0. ZOEMAFr— NV LERNRERPBEfR SN >055, ZNETOFRICEST, Ry FORELELFOT v
DL, FOBEARICIERNFENTFET D A REMERSER SN TS, ZOENFMEEZEY B9 ERE LT,
Gradient-Drift RZEME (GDI) BB 2 b5, WEXTEBEEAROMENEKRT S GDI ORRESRLZ25ET
e Ny FORT TIEBUNBEEBEILAKE L, BHETIEEE LW EBRH/f NS, Z07d, REEMEIC
LDy VOBEEBROBEILD Ry FORFIZBNTOREL, =y POBEARIT/ Ny FOKFIZE N TR
W27 2 LR TREIND,

AFZETIE, /AT 2—dtEu s A P EZ KRB L TV A EEREERKRENA A=V DF =2 20T,
R—=F =Ny FOxTy VIZBITHEEARZ EEMICHEN L, ZEEBEHTOZ Yy VIZBIT 2AROKRE I % kg
BHe ZHUCTKY, Ry TFOEREHS GDI IZL > TERMEZZIT TVDENE I DEHENDDZ EEHE TS, 2011 4
10 A5 2015 4E 2 HOBIBIC, 2RA A=V v Ik o THEONE Ry FOEET —21 5, FHEOFLICBT
HEREE DRRINT — X B ERR LTz, S BT, ZORRIIT —Zh by FOREO AR ZRINT 57 a7 AEfE
ple L. WIRIWICBIl S 7z 102 Blo Xy FICEA LT, Ny FOREEBRTORARDLZH~T-, ZORFR, Joid
DEFN R TH% T O AEIT AN ERRERSCTH D Z L BHHIOR SN, 2oL, BT~/
GDI ICk Dy POEEENBEARDEREZFEH I L TWHAREM 2T 56D TH D, FEFETIL, GDI OfffH



2 WLV Ialb—varOfRLBRL, STIATAREECLD RNy TOTy VOEREEY T A= A
IZDOWTHEEEZLT S,



