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Observations of ionospheric electric field with the Hokkaido radar and 
HF Doppler sounder in midlatitudes and ionospheric currents with the 

magnetometer at the equator 

HF Doppler (HFD) sounder in Tokyo 

At the dayside equator, YAP, the SC/SI, PC5 
and DP2 are amplified due to the ionospheric 
currents intensified by the Cowling effect. 
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Today’s talk 

 Electric fields and currents during the 
geomagnetic sudden commencements (SC)  
 

 Magnetosphere-ionosphere current circuits 
across the magnetic field lines in the equatorial 
plane and along the field lines and ionosphere 
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Response of the ionosphere to the compression of the 
magnetosphere during SC/SIs 
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How is the potential electric field transmitted to the mid-
equatorial latitude ionosphere?  

(Magnetosphere-ionosphere-ground transmission line) 
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MHD simulation of the PI and MI field-aligned 
currents and their dynamos 

From Fujita et al. [2003] 
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Reflection and transmission coefficients 

Characteristic impedance 

Intrinsic impedance 

Magnetosphere-ionosphere-
ground (MIG) transmission line 

The transmitted electric and magnetic 
fields excite the TM0 mode wave. 

Transmission line parameters 



Summary 
 During the SC, the dayside midlatitude 

ionosphere moves upward when the 
magnetosphere is compressed and moves 
downward when the magnetosphere is rarefied.  

 The ionospheric motion is well correlated with 
the ionospheric currents which are intensified at 
the equator.   

 The electric field responsible for the ionospheric 
motion is a potential field in the ionospheric 
currents transmitted from the magnetosphere via 
the polar ionosphere. 

 The Alfven-TM0 mode wave combination 
enables the electric potentials to be transmitted to 
the midlatitude ionosphere.  
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