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f =5 [MHz],6 =78.2°,1 =49° B = 46000 [nT],
distance = 120 [km],reflection height=300 [km]
E =2.15 [mV/m] (Af =1 Hz)

HF Doppler (HFD) sounder in Tokyo

At the dayside equator, YAP, the SC/SI, PC5

: . et and DP2 are amplified due to the ionospheric
N -4 Hokkaido SDARN currents intensified by the Cowling effect.
5 J} Ef',, 6 Oarai (ORI) HF Doppler ,

N Cowling conductivity: o, = o, + —
\x&r 0 YAP magnetometer Op



M2 1a(SO)IX., [T R A K (compressional wave)
2k, Bk A RGBT 5o

SCH5 TS B O REAIH S SCEGIIFEMRE T, KRB ISX
TRINEHRT S, IEARIHERARIANEET S,

|

Low Latitude Events

Milat<45"
126 Events

— 1 mV/m

— 10 mV/m

ATS 6 007

0026 20

Bow Wave

(Wilken et al., JGR 1977) (Shinbori et al., EPS 2004)



Field Strength [nT]

WX 298 (SC)DIEE - L T FRHKTF

P EIRBIFIE M (DL) 21 32 E DPIES- 107 DMINEE T 5,

mEEEPIEX., FRITIEPPI)., F&TE(PRI),

JREPIE. BREPRI, ®MEPPI,

DLIFHSBIERER. PI, MIIZEHBEERICLHMHS, (Kikuchi et al., JGR 2001)

990218 H-component
200 T T T T T T T 11 [rrrrrrrrd [rrrrrrrrT

7r 18 115 (EE)) PPl
20031104 H component I . .
L L L B " mmb Mid latitude
: o PTK 100 - -

1™ Dayside
equator(YAP)

Low latitude

Magnetic Field Intensity [nT]

s Nightside
equator(SLZ)

=50

—-100

-100 A T
06:25 06:26 06:27 06:28

Equator

TIME [UT]



EMBEDSCPIM)EHERETHEL, ¥ FTRELELHEEZRY

(Evening anomaly), i _E&5:8I(X)EE 2 &R (H)

HFD Electric Field [mV/m] HFD Electric Field [mV/m]

Electric Field [mV/m]

HF Doppler &5 ;8

20041205 Station: ORI
3E ' j i
2F M Day
d
o; 8 MHz
-
Y-
- - Pl . .
16:40 16:45 16:50 16:55 17:00
JST
20041107 Station: ORI
10E | ' ' ]
8E = )
of 4 Evening
4E E
2k =
S -4 5 MHz
19:45 19:50 19:55 20:00 20:05
JST
20121101 Station: SGD
2E ' ' ' 3
- 31 Night
- 5 MHz
—2E , , , , , E
00:30 00:35 00:40 00:45 00:50 00:55 01:00
JST

(Kikuchi et al., JGR 2016)

e
-

PI amplitude mY/m/SYM|

-

MI amplitude[mV/m/SYM|

ROCSAT &1 2 £ 8

Night Day Evening
0.1
0.05 . PI
0
LW
005 1 :
-0.1 T 1 T
3 9 12 13 18 1 24
LT[h]
0.2
MI
0.1 4
" = P
0
JPRN
_Ul 4
0.2 — . . . : :
3 9 12 15 18 21 24
LT[h]

(Naoko Takahashi et al., JGR2015)



SCEHZD Y AEKX
Evening enhancement of the SC electric fields

The electric field is 3 times stronger in the evening
(11mV/m) than in the day (3.5 mV/m).
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Two-cell/multi-cell convection vortices during southward/northward

The convection is in two-cell
pattern for southward IMF
(Figures (1), (4), (6)). The
electric field associated with
the two-cell pattern
penetrated to the equatorial
ionosphere, and caused the e-
EJ.

Reversed flow vortices
appeared equatorward of the
two-cell convection vortices
for norhward IMF (Figures
(2), (3), (5)). The reverse
vortices must be associated
with the R2 FACs that would
cause a westward electric
field responsible for the w-EJ
at the equator.

(Kikuchi et al., JGR 2010)
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Overshielding occurs when the
R2 FAC electric field overcomes
the R1 FAC electric field when
the R1 FACs decrease rapidly.

(Kikuchi et al., JGR 2000)
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wave front currents

Conducting lonosphere The electric field tends to be

perpendicular to the surface of
Dawn the conductor. Therefore, the

\ / vertical motion Is suppressed Iin

the F-region ionosphere.
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