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Airglow imager at Kototabang, Indonesia(Oct. 26, 2002-)




all-sky camera
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(a) etalon % 722 Fabry-Perot ¥t
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Fabry-Perot interferometer



Development of Fabry—Perot interferometers
85 T T T T T L T[T T T T T T T T Reolute 12605 01 =om
- AP camera # s "?—

7 5 - *"‘a-_~._-x.-
C "’a{ﬁ
- ( Shigaraki (1998 10-) Magad - =3P 5y ]
B I 12araki . qoads & ot = ;
65 - Trdfs0 (2009 01-) camera #] o:0e . - oo e
B ‘P11 #01 FPI ( ]
5 5 - camera #12 QATI Tf o ; @ 5
& tilting phton&ter #1 Paratunka (2007 08-) X o o
45 a camera #10 (A) Athabasca (2005 nf% 1
p . camdra #7 = 7]
r Rikubetsu (1998 10-) tiltink photometer #3 . ]
35 - camera #3 = ]
C tilting photometer #2 7]
tilting phtometer #3 (-04 11) N .
25 temperature photometer #3 % =
Sata (2000 06-) 0 S
camera #2 il

temperature

photometer #2/#1 r:SOOkm

Geographic Latitude
n O

1
N

Kototabang (2002 Tu-)

camera #3
temperature photometer #1/#2
T NN T N T T T A O A r|"":J||||/}:?___||||||||_

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
Geographic Longitude

1
—
N

OIII|IIII|II|IIIIIII|III|II|I

)1 10-)

I I
(USTN &
W

h'7r~r.|...|| R e e e

45



/)

/

Shigaraki
25MLAT
MU radar
FPI
Imager
GPS

\

Sata Tailand
21MLAT +10MLAT
Imager FPI

GPS imager

FPI: Fabry-Perot interferometer

Indonesia Darwin
-10MLAT -22MLAT
EAR/VHF radar FPI

FPI imager
Imager

GPS




(2) Low-Latitude-FPI x 3

A: sky scanner, aperture: 4.0inch® (101.6mm®)
B: interference filter (3inch®=76.2mm, 630.0nm)
C: sealed etalon, 7Z0mm®, d=15mm,
incident angle<1.4126 deg, R=0.76
L1: achromat, 80mm®, f=270mm
D: CCD camera (Hamamatsu C4742-98-26KWG2)
1024x1024 pixel, 13.312mmx13.312mm

E: frequency-stabilized He-Ne laser
F: laser shutter

G: optical fiber

H: scattering box
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March 6, 2003
Kototabang
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gravity waves (<100km scale) (557.7 nm, OH-band)
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meridional circulation in the middle atmosphere
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Rikubetsu OH Summer Shigaraki OH Summer
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control factor:
northern midlatitudes
wind filtering
southern midlatitudes
ducting?
equatorial latitudes
source location

Shiokawa et al.
(EPS, 2008)
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meridional circulation in the middle atmosphere

70
60 | eastery westery \
— wind - wind \
c hlgh IowT v
> 50+ \
) -—
O
2 401
ot
©

>
=
|

\v
¥

% .
20} P

10 . . : - :
summer pole 60 30° 0 30° 60°  winter pole
latitudes

Brewer-Dobson circulation
Dunkerton (JAS, 1978) Hirota (Global Kishogaku 1992)



|
1000K
3|9Ct_rt0n hermosohere Do secondary GWs
ensity P drive thermospheric
F layer circulation?

630nm airgl

lonosphere
(200-300k

lonospheric instability

E layer
airglow
layers

esosphere

180 K
momentumgx release

R

atmospheric gravity waves |
temperature 270 K tropospheric

3 disturbance




lonospheric (Rayleigh-Taylor type) Instability

I a east
current

high plasma
density
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density

Gravity Wave



Nov. 12, 2001
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day-to-day variability of bubble occurrence
Why? GW seeding or evening enhancement modulation by tides?

Day of Year
100 200 300

Local Time (hour)

22

Local Time (hour)

n
Q

Jan ! Feb ! Mar ! Apr ! May | Jun Jul ' Aug ! Sep ! Oct | MNov | Dec
Month

Ogawa et al. (JMSJ, 2006) GPS scintillation = plasma bubble appearance
Fig. 4. WVariations of GPS scintillation index (8;) in day-local time coordinates observed at Kotota-
bang in 2003 and 2004. S values less than about 0.4 are due to background noise. Vertical black

portions represent no observations due to instrumental problem.



bubble and larger-scale waves How do they interact each other?

Jicamarca Vertical Bockscatter at 3 meters
March 21, 1979

large-scale waves

7 Apjl 2002
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Monthly Occurrence of
Plasma Bubble
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Summary

Optical Mesosphere Thermosphere Imagers (OMTIs)
http://stdb2.stelab.nagoya-u.ac.jp/omti/

12 stations in the world

sairglow image, thermospheric wind and temperature

*Gravity wave in the mesopause region
Penetration of gravity waves into the ionosphere
Neutral wind/temperature in the thermosphere

- Dynamics of the thermosphere and ionosphere
Plasma bubble

->Satellite communication / airplane navigation

So far no optical measurement has been done in the
African continent .
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