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• E-region	ionosphere	 (90-130km):
• dominant	collisions	with	neutrals

-Magnetized	electrons:					(E x B drift)

- Unmagnetized	ions:		 (Attached	to	neutrals)

Ωe =Ven

Ωi =Vin
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Threshold:	E	>	E1	(~	30	mv/m)	,	
h	<	Hmb,	





Heating	source	at	press	level	-5.75	(~	100	km)

NCAR-TIEGCM (2.5° x ¼ scale height)     Weimer-05

Pressure Level -5.625 (~102 km)

Sep.	Eqinox
F10.7=120
IMF	Bz=-20	nT



LT	=	04 Unit		kg.S-3/m
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(b) Te without Heating

18

0

6

12

 

 

K

100

400

700

(c) Te difference
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(d) Ne with Heating
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(a) Hall Conductivity with Heating
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(b) Hall Conductivity without Heating
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(c) Hall Conductivity difference
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(d) Pedersen Conductivity with Heating
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(e) Pedersen Conductivity without Heating
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(f) Pedersen Conductivity difference
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Summary

Ø For the first time, anomalous electron heating has been implemented in a physics
based, coupled ionosphere-thermospheremodel.

Ø Added heating source terms are comparable or larger than heating by auroral
precipitation in the E region .

Ø There are significant changes in ionospheric electron density, electron temperature,
and conductivity in the E region when anomalous electron heating is included in
the TIEGCM.

Liu, J.,W.Wang, M. Oppenheim, Y. Dimant, M. Wiltberger, and S. Merkin (2016), Anomalous
electron heating effects on the E region ionosphere in TIEGCM, Geophys. Res. Lett., 43, 2351–
2358, doi:10.1002/2016GL068010.
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(a) Te with Cooling
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(b) Te without cooling
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(c) Te difference
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(d) Ne with Cooling
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(e) Ne without cooling
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(f) Ne difference
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