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DP2

DP2 ionospheric currents

IMF 3

Quasi-periodic DP2 magnetic fluctuations
are caused by convection electric fields
controlled by the IMF.

(Nishida, JGR 1968, p.5549)
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DP2

Instantaneous Propagation of Convection Electric Fields to the Equator

The DP2 fluctuations (period of 40 min) at Mokolo and Nurmijarvi are coherent with a
correlation coefficient of 0.9. The time shift between the magnetic fluctuations is 25 sec,
suggesting instantaneous propagation of the convection electric fields to the equatorial
jonosphere.
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L_atitudinal Profile of the DP2
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The magnetosphere
and 1onosphere are
coupled by the field-
aligned currents.

lijima and Potemra
(JGR 1976, p.5971)

(R1, R2 FACs)




R1 and R2 FACs

lijima and Potemra (JGR 1978, p. 599)

The R2 FACs could
overcome the R1 FACs
on the nightside during
substorms.

Field-aligned current density {uamp/m?)
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Auroral and mid latitude
magnetometers
(afternoon sector)
Over-shielding at mid latitude

The X-component at NUR started to
Increase in concert with the growth of
the eastward electrojet at OUJ (1313
UT), but decreased substantially at
1543 UT to be well below the pre-
event level at around 13 UT, while
the X-component was well above the
pre-event level at OUJ.
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counter-electrojet
IMF Bz<0 R1 FACs R2 FACs
Bz>0 R1 FACs R2 FACs
over-shielding

Magnetosphere-ionosphere
R1 FACs Generator in the current system is composed
Dayside Outer Magnetosphere of the R1 and R2 FACs and
ionospheric currents. The
equatorial CEJ connects with
the R2 FACs, which become
dominant when the R1 FACs

R1 FACs

R2 FACs Generator in the decay rapidly because of the
R2 FACs Nightside Inner Magnetosphere northward turning of the
IMF.
R2 FACs
] ™~
Eastward Eleciraiat
P1) Partial Ring Current

S / Reversed lonospheric

Currents at Mid-latitudes
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Counter-Electrojet (KIkUChl et a|.’ JG RZOOS)
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CRL Magnetomatar Matwork
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Geomagnetic storm
at low latitudes M

(Okinawa) and dip
equator (Guam, Yap)

GAM H—

The geomagnetic
storm is enhanced at
the dip equator.

The amplitude
of the storm is
760 nT.

The ratio of the equatorial - -
enhancement is 2.7.
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Cammunlsalos Reseamch Labaradary, Japan
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Quick development of the
ring current during a

substorm
(Hashimoto et al., JGR 2002)

This fact suggests that the
convection electric field was
transmitted promptly to the
Inner magnetosphere.
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Transmission of the convection electric
field into the inner magnetosphere

Generation of the

» The prompt Alighed currens
development of the
partial ring current N
suggests that the \ °
convection electric field cworrre: | \Nh. e ot
IS transmitted from the = onosphere
current generator inthe 'cgrﬁ%séri{} fhe Tl
cusp to the inner e\ e /s
magnetosphere through / I Dev_elopmé{}f'i“fg%}' P
the Earth-ionosphere eroseere partial ring curént

waveguide.

it : High plasma pressure region

E : Convection electric field (dawn-to-dusk)

Hashimoto et al. (JGR 2002) =+ :Poynting flux




Excitation of the TMO mode

Transmission of EM energy into the Earth-ionosphere waveguide
Region-1 field-

1 aligned currents
Z,: Impedance of the transmission line

E;: Incident elegtric field

. E,: Total electrig field
| <
' —p £ : Reflected electric field
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E will excite the TMO mode



TMO

The electric field and currents are transmitted to
low latitudes by the TMO mode waves in the
Earth-ionosphere waveguide, and then
transmitted upward to the inner magnetosphere

by the Alfven mode waves.
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The lonosphere drives the convection In
the Inner magnetosphere

E,(x)=E,(x) U(t _7)

a

1
Exl(x) = Z, +2 HyV(x)
A 1

5 = 1 :1 /p
oV, By \ o

The convection electric field in the inner magnetosphere
depends on the 1onospheric conductance and the plasma
density of the inner magnetosphere.

The velocity of the convection decreases with increasing
lonospheric conductance and magnetospheric plasma density.



Magnitude [nT]
o
d

U
a

0

Vol landSternModel
100 ; : : :
E =A-cos™ A
80 i Z
60 | 12MLT
40
20
—4
70 60 50 40 30 20 10 o A
April 20, 1993
L - 1z18 UT
h . 1300 UT

L Saa Lui=E
18]

Mokolo

o
Q

=1 ] 40 20
Corrected Geomagrnetic Latitude [deg]

|
N
Q



Magnitude [nT]

Vol landSternMoc

lel

100
80 E¢:A-cos_5/1-sin/1
60 6MLT
40
20
7 60 50 40 30 20 10 0 A
April 20, 1993
150 . L
i 5 1zZ18 UT i
I M, 1300 UT ]
100 _— —_
: g Sao Luiz :
L Mokolo a
ol . . — )
5O =0 40 20 — 20

Corrected Geomagrnetic Latitude [deg]



e Region-1 Region-2

Region-1, Region-2



	極域中緯度電離圏結合
	中緯度電場の役割
	中緯度電場を決めるもの
	電場モデルの検討
	電場の伝わり方
	Generator of the R1 FACs(Tanaka, JGR 1995, p.12,057)
	DP2グローバル電離層電流DP2 ionospheric currentsIMFとの相関は磁気圏電離圏3次元電流系を示唆している
	DP2電離層電流は瞬時に中低緯度へ伝わるInstantaneous Propagation of Convection Electric Fields to the Equator
	Latitudinal Profile of the DP2
	磁気圏ダイナモと電離層電流を結ぶ沿磁力線電流 (R1, R2 FACs)
	R1 and R2 FACs
	地磁気嵐時のイオノグラム
	
	Geomagnetic storm at low latitudes (Okinawa) and dip equator (Guam, Yap)
	Quick development of the ring current during a substorm(Hashimoto et al., JGR 2002)
	Excitation of the TM0 modeTransmission of EM energy into the Earth-ionosphere waveguide
	The ionosphere drives the convection in the inner magnetosphere
	北海道レーダー

