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lonospheric Dynamo Modeling
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Lunar tidal response to stratospheric sudden warmings

Yosuke Yamazaki

Stratospheric zonal-mean
zonal wind at 60° N
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lonospheric Disturbance Dynamo

Average disturbed (K,>2+)
minus quiet (K, <2+) drifts
at Saint Santin (Blanc, 1978)
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Acceleration
terms, 142 km

High-latitude Winds and “Flywheel” Effect
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- ASSIMILATIVE MAPPING OF
IONOSPHERIC ELECTRODYNAMICS (AMIE)
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SuperDARN Assimilative Mapping (SAM) procedure
Cousins et al. (2013a,b)
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“Magnetic Mirroring” of Neutral Atoms
Galand and Richmond (1999)
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Storm-Time Electrodynamics:

Interactive Magnetosphere/lonosphere/Thermosphere Modeling
Maruyama et al. (2007)
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Non-Dipolar Geomagnetic Field Effects on lonospheric Electrodynamics

Joule Heating Per Unit
Magnetic Latitude/Longitude,

Normalized to Dipole Values
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Density Response at 400 km to Joule Heating at Different Heights
Huang et al. (2012)

Yanshi Huang Yue Deng
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Altitude (km)

Rapid Altitude Growth of Diurnal Tide in Temperature at McMurdo
Fong et al. (2015)

200

1901
180}
170}
160}
1501
140
1301
120}
110}
1001

Altitude (km)

90

Four Years Lidar Diurnal

— Lidar

—6—CTIPe||

200

1807

1607

140 ¢

1207}

100

80

6

9 12
Amplitude (K)

15 18 21

24

)

E

(k

Altitude

200

190}
180f
1701
160f
150
1401
130}
1201
110
100}

90¢

80

Tide

3 6

Diurnal Amplitude at McMurdo

9 12 15 18 21 24
Phase (LT Hour)

Real time 24 —-hr tide

Hall drag off 24—hr tide

10 15 20 25 30 35 40

Amplitude (K)

Weichun Fong

Xinzhao Chu

Fuller-Rowell



Altitude (km

Low-Latitude Evening Electrodynamics
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&
% Neutral wind velocity

ExB velocity
20 LT B2

ExB convection is practically constant along magnetic field lines.

Differences between neutral wind velocity and ExB velocity create drag on convection.
Eastward neutral wind at latitudes increases with height and toward the east, tending
to drag plasma along.

Continuity of ExB convection requires vertical inflow around 18.5-19 LT, producing pre-
reversal enhancement (PRE) of vertical drift around 400 km.

Upward ExB convection extends through E region, where the equatorial electrojet exerts
drag on the convection.



Concluding Remarks

lonospheric electrodynamics involves interactions:

* jonization processes

* jonosphere dynamics

* neutral dynamics

* tides and waves (coupling with lower atmosphere)
* coupling with magnetosphere

It therefore requires collaborative research.

Advancements call for:

e extensive observations

* whole-atmosphere modeling

e coupled magnetosphere/ionosphere/atmosphere modeling
» data assimilation




