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❖ Equatorial ionosphere can feel direct penetrating electric field  and slow disturbed 

electric field.

❖ It will be a great interest to examine the penetrating electric field with/without 

disturbed electric field.

❖ The recently developed magnetospheric and ionospheric coupling model GTR 

(GAMERA-TIEGCM-RCM) is well suited for study penetrating electric field. GTR 

is part of the Multiscale Atmosphere-Geospace Environment (MAGE) modeling 

effort.   We will simulate the penetrating electric field effect.

❖ Additionally, we will use the observations from ICON to validate the simulation 

results. The ion drift and neutral winds are particularly important for 

understanding the equatorial dynamo.

Overview
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MAGE (Multiscale Atmosphere-Geospace Environment)CMIT: Geospace modeling

7 May 2018Space Weather Workshop, April 16-20, 2018 3

• Coupled Magnetosphere-
Ionosphere-Thermosphere Model

• Includes global magnetosphere, 
ring current, precipitation, 
ionospheric electrodynamics, and 
ionosphere-thermosphere 
components

• Global magnetosphere LFM code 
is the backbone

• Coupling infrastructure built during 
the CISM project (in 2000’s)

• Current state of the art in geospace
modeling

• Continued collaboration among 
teams (APL, NCAR, HKU, 
Dartmouth, Rice)

GAMERA
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July 7-8 2022 Storm Event
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Hemispheric Potential Map 12-13 UT July 7, 2022
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Equatorial Vertical Ion Drift



HIGH ALTITUDE 
OBSERVATORY

ICON Zonal Wind and Vertical Ion Drift July 7, 2022

Zonal Wind Vertical Ion Drift

12-13 UT
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July 8 2022 IMF Conditions 
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Hemispheric Potential Pattern 7-8 UT July 8 2022

Pressure bulge reduced dawn/dusk potential difference
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Equatorial Vertical Ion Drift
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ICON Zonal Wind and Vertical Ion Drift July 8, 2022

7-8 UT
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Quiet and Disturbed Electric Field ICON Observation vs MAGE Simulation  
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❖ The July 7-8, 2022 geomagnetic storm event provides an opportunity to

examine the penetrating and disturbed electric fields.

❖ Electric field without disturbance is more uniform on day and nightside

❖ Disturbed electric field introduces structures on the nightside.

❖ Penetrating electric field reduces the nightside disturbed electric field.

❖MAGE simulation of the disturbed electric field and zonal winds have a

good agreement with ICON observations.

Summary 
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▪ First CubeSat FPI (12 U)

▪ Provide global coverage of 

thermospheric winds in the dawn and 

dusk sectors

▪ Project is funded by NASA
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LT vs Lat

Lon vs Lat

WindCube Coverage

Plan to have a sun synch dawn/dusk orbit 
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