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Detection of transient ELF emission caused by the extremely intense cosmic gamma-ra

flare
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Millimeter-wave spectroscopic observations from Syowa Station to study the effect of en-

ergetic particle precipitation on
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FPI-derived lower thermospheric wind at high latitude during DELTA-2 campaign for pe-

riods of geomagnetic disturbance
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Study on latitudinal variation of the thermospheric mass density and zonal wind
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Night time annual variation of longitudinal structure in the topside ionosphere observed

by the DEMETER satellite
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Nigh time longitudinal structure of electron density (Ne) and temperature (Te) in the topside ionosphere are examined using
data observed by the DEMTER satellite from 2006-2007 under geomagnetically quiet conditioB)(lKistribution of Ne show
complex structure due to longitudinal structure excited by latent heat release in troposphere as well as middle latitude enhanc
ment and the Weddel sea anomaly. On the other hand, Te does not show clear longitudinal structure. A spectrum analyses ¢
performed with the DEMETER data around magnetic equator. Wavenumber 1 of Ne dominates other wavenumbers during May
July and December-January. Wavenumber 4 of Ne becomes dominant in March and August-October. Meanwhile, wavenumbe
1 of Te is pronounced in all months except December. Wavenumber 4 of Te only becomes dominant in October. These feature
of Ne and Te are significantly different from those in the daytime. In this paper, mechanism of longitudinal structures of Ne and
Te are discussed comparing daytime distributions.
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Analysis of the vertical and horizontal structures of the airglow observed by the Reimei

satellite
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MSTID simultaneously observed with the SuperDARN Hokkaido radar and FORMOSAT:
initial results
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Study of Medium-Scale Traveling lonospheric Disturbances (MSTID) based on rocket/grc

based observation campaign
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Study of equatorial night-time MSTIDs using the data of airglow images, neutral winds,

and ionospheric heights

oooo ™ ooootoooot
Daisuke Fukushim, Kazuo Shiokawh Yuichi Otsuka

lDpoDoDDOD0DO0OO0O00O0O00O0
!Solar-Terrestrial Environment Laboratory

000000000020020 10000 20090 100000 7000000000000000ODOOOOOO (0.2S,
100.3E0000:106S) 0000000000000 OOOOOO 630NMODOOO0O0OOOOOOOOOOOOOOOO
O00000oo0oooooooooon (Medium-Scale Traveling lonospheric Disturbance : MSTIDY OO OO 0O 70
0000000000000 0000000000000000000D000000000D0000O MSTIDOOOO
000000 DoDOo0ooOo MSTIDOODO 1000000000000 0000000DO000D0D000D0o0oooDaa
0000o00ooooooooMSTIDOOODODOO0ODO0oDo0oooooooooooooooooooooooo
O00000Oooooooo (Fabry-PerotInterferometer : FR)O OO 00000000000 O0OOOOOOOOOO
O0o00000000000O0O0O0O0O0

000020090 1000000000DOCDOODOOOO0OODOOOOOMSTIDOOO 200000000000
0000001000 20100 90 1100000015-16UTOOOOOOOOOOD16-17UTODOOOODOOOOO
OMSTIDODOOODDO2000 20100 120 1000000016-18UTOOO0OOOOOOOOOODDO MSTIDO
goooo01000000000000000000000O0 MSTIDOOOOOOOOOOOOOoOoOoO (MTM) OO
oooooooooooooooooboo0oooooo200000000000000O0O0DOOO0OOO0OODOOD
oooooOoOoOoOMSTIDOOOOOOOOOOOOOODODOOOOOOOOOO200000000000FPICOO
gooooboobooobooboobooboobooooobobbooboobobobooDo

0o0000:000,0000,MSTID
Keywords: airglow, equatorial thermosphere, MSTID



Japan Geoscience Union Meeting 2011 Jd
(May 22-27 2011 at Makuhari, Chiba, Japan) J

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
I‘%‘Ei‘?"..
PEMO032-12 00d:103 Oood:50 260 17:15-17:30

Jogdobobbbogoooobbbuooobbboooooobbouoooa

[]
VHF radar and ionosonde observations of post-midnight irregularities in Indonesia
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We have been operating a 30.8-MHz radar at Kototabang$0200.3E; dip latitude 10.4S), Indonesia since February 2006
to perform continuous observations of the E- and F-region field-aligned irregularities (FAIS) over Indonesia. From the continuous
observation of the F-region FAls from 2006 to 2011, we find that FAIs frequently occur at post-midnight between May and
August under low solar activity periods. This seasonal and local time dependence of the FAI occurrence is not consistent witl
those of plasma bubbles occurring under high solar activity period.

At Kototabang, an ionosonde has been operated. We have compared spread F occurrence with the FAI occurrence and fou
that most of the post-midnight FAIs coincide with spread F. Furthermore, we have analyzed ionosonde data at Ponti@nak (0.0
109.2E), Indonesia on May and August 2009. Pontianak is located approximately 1,000 km east of Kototabang at the almos
same latitude of Kototabang. At both Kototababg and Pontianak, spread F frequently occurs at around midnight. From com
parison of the spread F occurrence between Kototabang and Pontianak, we find that most of spread F occur simultaneously
both sites, although spread-F occurs more frequently at Pontianak than Kototabang. This result indicates that the post-midnig
ionospheric irregularities may be generated simultaneously in a wide area extending more than 1,000 km in zonal direction.
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Structure of the intense Es observed on June 9, 2008
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[2]J.E. Titheridge: The diffraction of satellite signals by ioslated ionospheric irregularities, J. Atmos. Terr. Phys., vol.33, pp.47-
69, 1971.
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Daytime Es layer structures revealed by the MU radar ultra-multi-channel imaging during
the partial solar eclipse
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During the partial solar eclipse that occurred on 22 July 2009 near Shigaraki, Japan, the MU radar observed quasi-periodi
radar echoes from the E region. Ultra-multi-channel imaging of the radar echoes with multi-beam experiment revealed spatia
structures of the daytime Es layer. This is a rare observation that shows daytime Es layer structure in detail. Short-lived ripple
like structures with a wavelength of about 10 km were observed, suggesting modulation by breaking atmospheric gravity waves
Polarization effect associated with sudden disappearance of the conducting E region on QP echo generation is further examine

0o0o00d0:000,0000000 EO,MUDO0D0,0000000000O0,QPOO0O,O0O
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Lunar tide effects in the equatorial electrojet observed by MAGDAS/CPMN
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The occurrence of equatorial counter electrojet (CEJ) is a westward flow of currents in the ionospheric E-region. The occur-
rence of CEJ is believed to be related with the lunar tide during geomagnetic quiet days. We have analyzed ground magnetic fie
data obtained from MAGDAS/CPMN equatorial stations during 2007-2009, in order to study the lunar tide effects on the equa-
torial electrojet (EEJ). The magnetic H-component perturbation due to the lunar-tide ionospheric currents shows a semi-diurne
variation in the normal Sq. This variation is found to be synchronized with lunar phase at all equatorial stations. The amplitude
of semi-diurnal variation is generically 25% as large as mean value of the EEJ, but sometimes is become larger than 10 time:
The anomalous enhancement of the semi-diurnal variation is found to be related with sudden stratospheric warming (SSW) o
19-24 January 2009. When the CEJ occurs in the morning (or evening) sector, the EEJ tends to become larger in the evenil
(or morning) sector. Magnetic H-component variations at the equatorial stations can be used to examine the lunar effects in tr
equatorial electorojet, and to understand the lunar-tide ionosphere-atmosphere coupling.

0o0o000D:00000000,00000000000,000,MAGDAS,000O0O,00000
Keywords: equatorial electrojet, equatorial counter electrojet, lunar tide, MAGDAS, magnetic equator, ground magnetic field
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Ordinary existing magnetic micropulsations and their relation to small-scale magnetic

fluctuations over the ionosphere
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Summary of observational results obtained with the new Tromso sodium LIDAR
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Injection seeding technique for the new Na lidar system in Tromso
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Sporadic sodium layer observed with the Tromso sodium lidar
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The mesospheric and lower thermospheric sodium layer, distributed at 80-110 km height, have been observed for more the
30 years by resonance scattering lidars. During these observations, researchers discovered the sudden formation of dense f
sodium layer superposed on the normal sodium layer. Such an enhanced layer is called a sporadic or sudden sodium layer (SS
Typical feature of the SSL is a thin layer with a full-width at half maximum (FWHM) of 1-2 km lasting for a tens of minutes
to several hours, and its peak sodium density is a few to tens times larger than that of the background sodium density. Sever
possible mechanisms have been discussed in previous studies. The hypotheses are, for example, direct meteoric input, energ
electron bombardment on meteoric smoke particles, and ion neutralization in the sporadic E layer. Most case studies trying t
identify the generation mechanism of SSL seem to focus on only one of the proposed theories. To examine a couple of mect
anisms at once, it is essentially valuable to accumulate many kinds of related observations, such as sodium lidar, meteor rad:
MF radar, incoherent scatter radar, ionosonde, and auroral camera.

On 11 January 2011, a sporadic sodium layer was observed with a sodium lidar, which was newly installed in the Europea
incoherent scatter (EISCAT) radar site at Tromsoe, Norway (69.6N, 19.2E). The SSL observation at the EISCAT radar site i
quite suitable for the SSL study because several instruments are working there. In this study, we have investigated the generati
mechanism of the observed SSL analyzing data of the sodium lidar, MF radar, meteor radar, auroral camera and so on. As tt
results, the observed SSL seems to have no connections with the auroral precipitations and the direct meteor inputs, but have
relationship with a sporadic E layer accompanied by a vertical wind shear. Furthermore, the SSL can provide observational dat
with higher signal-to-noise ratio. Such high quality data is useful for investigating fine structure of the sodium density. In order
to investigate fine structure in the observed sporadic sodium layer, we have analyzed the lidar data with 5-sec time resolutio
and found (quasi) periodic oscillations in the peak height of the sodium density. The observed oscillations had periods of 5-1¢
min, and its height differences of peak-to-bottom were 288—-1152 m. The height change rates were 1.0-3.6 m/s for upward an
1.1-4.8 m/s for downward. From these features, the observed structure seems to be parts of the atmospheric gravity waves anc
Kelvin-Helmholz billows. We have examined the background atmospheric condition of the sporadic sodium layer using the lidar
temperature data as well as the MF radar wind data. Mostly, the estimated Brunt-Vaisala periods were 3-8 min (i.e., no convectiv
instability) and the estimated Richardson numbers were larger than 0.25 (i.e., no wind shear instability). Based on these result
we have discussed the fine structure observed in the SSL.

gooob:0obooogbhbbobogdg,bogg,bb, D00, b00O,bbbog
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Periodic variations for several hours of neutral temperature observed with the sodium LI-

DAR at Tromsoe
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Initial results from a Rayleigh-Raman lidar at Syowa station
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Latitude variation of tides and quasi-2 day waves three meteor radars in northern Norway
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The 2009-2010 monthly MU radar observation programme for meteor head echoes
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Meteors, or colloquially shooting stars, are caused by particles from space that are heated up and shattered in the atmosphe
Different estimates of how much mass these meteoroids bring to our planet vary by several orders of magnitude. We conducted
systematic set of monthly meteor head echo observations from 2009 June to 2010 Deces0bdrn)( except for 2009 August,
with the Shigaraki Middle and Upper atmosphere (MU) radar in Japan (34.85 degree N, 136.10 degree E), resulting in more tha
100 000 high-quality meteor detections. The ultimate purpose of our observation programme is to improve the estimate of th
flux of extraterrestrial material into the Earth’s atmosphere and to investigate the possible flux of extrasolar meteoroids enterin
the solar system and crossing Earth’s orbit.

Using the interferometric ability of the MU radar we have developed analysis algorithms that give precise geocentric velocities
and directions of the observed meteoroids - a few hundreds of metres per seconds and a fraction of a degree, respectively. Abc
3000 events from about ten thousand head echoes per 24 h observation have the above mentioned accuracy. The head echoe
detected in the height range of 73-127 km. The high number of detections allows us to map the seasonal variation of the sporad
meteor influx, as well as its characteristics in form of geocentric velocity and altitude distribution of the deposited material. The
initial altitude distribution shows clear velocity dependence, higher velocity meteoroids ablating at higher altitude.

Our data set contains both shower and sporadic meteor detections. Sporadics are those meteoroids that cannot be direc
ascribed to a parent body. Sporadics are the most numerous among our observed particles, and the main contributors to the m
influx into the Earth atmosphere. Shower meteors provide good opportunities to compare head echo observations, as well as ¢
analysis methods, with results using other techniques as with photographic and video observation systems.
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Gravity wave variability in the equatorial MLT region over Pameungpeuk, Indonesia
(7.47[0]S, 107.47[0]E)
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We study short period gravity waves (20-120 min.) in the equatorial Mesosphere and Lower Thermosphere (MLT) observec
by an MF radar at Pameungpeuk (7.47[0]S, 107.47[0]E). In particular, we study diurnal variation of short period gravity wave
variance and its relation to convection in the troposphere. Overall, the gravity wave variance at 88 km enhances between 20 L
and 07 LT, with a peak around 3 LT. The enhancement is mainly observed during September-October and February-April. Th
convective activity persists from 14 - 24 LT with a peak activity around 18 LT and enhances between November-April. Time
delay between the peak of convective activity and peak of GW enhancement is 1-15 hours. This agrees well with theoretice
calculations and previous reports based on reverse ray tracing analysis. This study shows that, indeed, convection is the maj
source for gravity waves observed in the equatorial MLT region.
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