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Background

TEC perturbation and F-region 
FAI on the night of June 1, 1997 
[Saito et al., 2002]

•MSTID and FAI frequently 
occur in summer nighttime.
•They have phase front 
elongated from NW to SE and 
propagate toward SW.

Similarity between MSTID and F-FAI

Purpose
Investigate spatial relationship 
between MSTID and FAI.



All-Sky Airglow Imaging and FAI observations

Sakata

Shigaraki

FOV of 
airglow
imager

MU radar
beam

May-Aug., 2004

MU radar
(46.5 MHz)



F-region FAI and 630-nm Airglow
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630-nm airglow over Sakata
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630-nm airglow altitude estimated by 
the triangulation
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630nm airglow and F-region FAI echo
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630nm airglow and F-region FAI echo

Intense FAI echo
coincides with airglow 
depletion.

Weak FAI echo
coincides with airglow 
enhancement.
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Summary

drift velocity

Intense FAI echo
•coincides with airglow 
depletion.
•drift velocity is  
northwestward. 
Weak FAI echo
•coincides with airglow 
enhancement.
•drift velocity is 
southeastward.

E-field Direction of the FAI drift 
velocity is consistent 
with ExB drift caused 
by the MSTDI-related 
E-fields.
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[Shiokawa et al., 2003]
Perturbations of Airglow Intensity and Electric Field

Eastward Ep B

ExB drift

Ep

Uplift of F layer
→Decrease of airglow intensity

J=Σp(E+UxB)

U

I630nm∝ Σp

Polarization E could be 
generated by the plasma 
density perturbations and also 
generate  the plasma density 
perturbations.

Ｅｐ



FAI and altitude variation of F layer
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Summary

• We conducted simultaneous observations of 
MSTID and FAI using two-all sky imagers 
and the MU radar in Japan on June 16, 
2004.

• Intense FAI echo with upward/northward 
Doppler velocity coincided with the airglow-
depleted regions.

⇒ FAI could be generated at the uplifted F
region.



一日間の観測例 （Jan. 22-23, 2007）

日中のMSTIDエコー
-- 地上（海面）散乱 --

夜間のMSTIDエコー
-- 電離圏不規則構造（FAI）散乱 -

-

E層 FAI エコー

Hokkaido Radar Site (Rikubetsu)
・ Geographic:  43.53oN, 143.61oE 
・ AACGM magnetic coordinates (model=2000) : 36.46, -145.34 
・ L = 1.546 

昼夜とも一部の時間帯を
除いてE-F層結合あり

E層 FAI エコー

冬季


