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Statistical analysis of Medium-Scale Travelling lonospheric Disturbance using a GPS
network in Alaska and its causing mechanism
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In our previous study, using global positioning system (GPS) data taken from more than 100 GPS receivers in Alaska in 2012
we investigated two-dimensional maps of total electron content (TEC) perturbations with a time resolution of 30 s and a spatia
resolution of 0.15 degree in longitude and latitude to examine statistical characteristics of Medium-Scale Traveling lonospheric
Disturbances (MSTIDs) for the first time. From the statistical analysis of the TEC maps obtained in 2012, we have revealed som
of the characteristics of MSTIDs in Alaska. MSTIDs over Alaska frequently occur in winter from 8 to 20 LT. Maximum occur-
rence rate of the MSTIDs in monthly and hourly bins exceeds 50%. Propagation direction of MSTIDs is dominantly southward
or southeastward from 8 to 14 LT and southwestward from 14 to 20 LT. There is a previous study of MSTIDs over Alaska using
all-sky airglow imager, but our present study shows that the southwestward propagating MSTIDs appear before sunset when tt
airglow observations cannot be carried out.

In this presentation, we show statistical characteristics of MSTIDs parameters, such as period, horizontal wave length, an
horizontal phase velocity. Then, we compare those parameters with those of MSTIDs observed with the GPS-TEC maps at mic
latitudes (Japan and Southern California) and at high-latitudes (Northern Europe), and also with those of the MSTIDs observe
with all-sky airglow imager in Alaska. Based on those results, we verify whether those MSTIDs are caused by atmospheric grav
ity waves (AGW) propagating from lower atmosphere and discuss possibility of TEC perturbation caused by AGW propagation
excited by auroral activity.

On the other hand, nighttime MSTIDs are considered to be generated by electrodynamical coupling process between E ar
F regions. Therefore, we research Es layer occurrence rate over Alaska using GPS occultation data by CHAMP satellite an
compare it with MSTID occurrence rate, and also research relationship between MSTIDs activity and ionosonde parameter
(foEs, fbEs), and discuss causing mechanism of MSTID in more detail.
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An observational study on the time and spatial micro variations of the localized
ilonospheric delays with a dense GNSS receivers

# Yuji Takedal[1]; Toshitaka Tsuda[2]
[1] RISH, Kyoto Univ; [2] RISH, Kyoto Univ.

The integrated amount of water vapor along the zenith angle, or PWV (Precipitable Water Vapor) can be estimated by GP
(GNSS) meteorology, which is a method to compute atmospheric parameters from troposphere-induced delays in signals of GF
(GNSS). We deployed a dual-frequency (DF) GNSS network around Uji campus of Kyoto University, Japan, with inter-station
distances of few kilometers. By using this dense network, we built a basic system to observe PWYV fluctuations occurring within
a small horizontal scale (less than 10 km), which were then analyzed to identify possible precursors of local torrential rain.
To utilize this network as a practical heavy rain early warning system for urban area, using inexpensive single-frequency (SF
receivers would be better for economic reasons. However, Using SF receivers occurs error in computing PWV because we cann
eliminate the ionospheric delays by using SF receivers. So we need to investigate and estimate ionospheric delays within th
dense network system in many cases. In this study, we observed the time and spatial micro variations of the localized

ionospheric delays by using a dense GNSS receivers and QZSS(Quasi-Zenith Satellite System). Quasi-Zenith satellite orbit
asymmetrical figure-8 pattern and is almost directly overhead over Japan for a long time. So that satellite does not largely mov
in short period. For that reason, we can observe time and spatial variations of the localized ionospheric delays at a specific sp
with our GNSS receivers network by QZSS.

In this investigate, we aim to research the impact of ionospheric delays on our dense GNSS receivers network for observin
PWYV and find the appropriate method to correct the effect of ionospheric delays on SF observations.
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A comparison of time scales of FAC variation estimated from SWARM data with
geomagnetic and micro-barometric spectra
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Along the low-altitude satellite orbit, small scale magnetic fluctuations having period about 10 to 30 sec have been observe
almost always in middle or low latitudes. The amplitude is usually less than a few nT on the dayside. Nakanishi et al. (2014)
interpreted them as the spatial structure of small scale FACs probably generated by atmospheric gravity waves (Nakanishi et a
2014; lyemori et al., 2013, 2015). lyemori et al. (2015) estimated the temporal scale of FAC variation to be roughly about 200
secs for meridional magnetic components and about 340 secs for longitudinal, i.e., east-west component using the data obtain
during the initial two months when the three satellites flew along almost the same orbit with variable separation. From a spectra
analysis of ground geomagnetic and micro-barometric observations, we found that the spectral peaks with similar periods, i.e
200sec or 320-350sec tend to appear statistically. This result supports the idea that the source of the FACs is mainly the acous
mode of gravity waves. We discuss the characteristics of the power spectra, in particular, those of micro-barometric observations
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Sounding rocket experiment to elucidate unusual phenomena existing in the Sq current
focus of the lower ionosphere
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Univ.; [6] ICSWSE/Kyushu Univ.

Sounding rocket observations in the southern part of Japan suggest that the electron temperature profile occasionally exhib
the local increase by several hundred K at 100-110 km altitudes at 1100-1200 LT in winter. Detailed study of the temperature
profiles indicates that such an increase is closely related to the existengewfént focus, because it becomes more significant
when the measurement is made near the centey @icais. In order to understand a general feature of this unusual phenomena
occurring in the $ current focus, the sounding rocket experiment was conducted in Uchinoura of Japan.

In this experiment, we launched &quot;S-310-37&quot; rocket equipped with a total of eight science instruments at 11:20 JST
on January 16, 2007 after being convinced that theusrent was approaching to the planned rocket trajectory. The geomagnetic
activity had been successively quiet on that day so that we can estimate the positjauakst focus.

Our analysis of the obtained data indicates that the electron temperature was certainly increased by about 500-600 K at tt
altitude of 97-101 km with respect to the background. Strong electron density perturbation was also observed to exist abov
97 km altitude, which corresponds to the lower boundary of the high electron temperatures. It is also noticeable that bott
the electric field and magnetic field data include unusual variation in the same altitude region as the temperature increase wi
observed, suggesting a possible connection between the thermal electron heating and variation of the electric and/or magne
field.

Thus, the first experiment in 2007 revealed a general feature of such unusual phenomeng cuthenBfocus, and thereby
our interest to the generation mechanism for increasing the electron temperature was more and more increased. We will condt
the second rocket experiment to investigate such unusual phenomena jretivegit focus in January 2016. In this experiment,
we will try to measure plasma wave from 300 Hz to 22 MHz to discuss the existence of plasma instability. Accurate measuremen
of the electric and magnetic fields as well as electron temperature and density, energy distribution of thermal electrons will be
also made. We try to elucidate causes and consequences of such mysterious phenomena existipgunrém ocus.
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A study of equatorial plasma bubbles by 630-nm airglow imaging observations from
thelnternational Space Station

# Takanori Yamada[1]; Yuichi Otsuka[1]; Takeshi Sakanoi[2]; Atsushi Yamazaki[3]; Akinori Saito[4]; Yuta Hozumi[4]; Minoru
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In order to disclose global distribution of the upper atmosphere, lonosphere, Mesosphere, upper Atmosphere, and Plasma
phere mapping mission (IMAP) on the International Space Station (ISS) started on October 2012. In this study, we analyze
630-nm airglow images observed during a period from September 5, 2012 to August 28, 2013 by VISI (Visible and Infrared Spec-
tral Imager), mounted on ISS to reveal the longitudinal characteristics of the equatorial ionosphere disturbances. We examine
the seasonal and longitudinal characteristics of the occurrence of the plasma bubbles, and found occurrence rate of the plas
bubbles is high in spring and autumn equinoxes, especially at African longitudinal sector. This result is consistent with previous
studies. Furthermore, we measured zonal interval between the plasma bubbles and examined its longitudinal characteristics. \
found that plasma bubble intervals depend on longitude and that most of intervals are 100-200 km at 0-900 longitudinal sector an
200-300 km at 225-3600 longitudinal sector. In this study, we also compare strength and asymmetry of the equatorial anomal
observed as 630-nm airglow intensity with that simulated by GAIA(Ground-to-topside model of Atmosphere and lonosphere for
Aeronomy) model to discuss day-to-day and longitudinal variations of equatorial ionization anomaly.
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Three-dimensional plasma bubble simulation driven by whole atmosphere-ionosphere
coupled model

# Tatsuhiro Yokoyamal[1]; Hidekatsu Jin[1]; Hiroyuki Shinagawa[1]; Yasunobu Miyoshi[2]; Hitoshi Fujiwara[3]
[1] NICT; [2] Dept. Earth & Planetary Sci, Kyushu Univ.; [3] Faculty of Science and Technology, Seikei University

Equatorial plasma bubble (EPB) is a well-known phenomenon in the equatorial ionospheric F region. As it causes sever
scintillation in the amplitude and phase of radio signals, it is important to understand and forecast the occurrence of EPB from :
space weather point of view. The development of EPB is known as a evolution of the generalized Rayleigh-Taylor instability. We
have developed a new 3D high-resolution bubble (HIRB) model for EPB and presented nonlinear growth of EPB which shows
very turbulent internal structures such as bifurcation and pinching. We have also reproduced east-west asymmetry of EPB, th
is, small-scale structuring at the west wall of large-scale upwelling. We are trying to integrate the high-resolution model for
EPB with the whole atmosphere-ionosphere coupled model (GAIA) to study the growth of EPB under the realistic background
conditions. The background electric field and neutral wind partially controlled by forcing from the lower atmosphere may cause
the day-to-day variability of EPB occurrence.
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Results derived from 3-year JEM-GLIMS observations of lightning and TLEsS
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JEM-GLIMS nadir observations of lightning and TLEs at the ISS started from November 2012 and successfully ended on
August 2015. For three-year observation period, JEM-GLIMS succeeded in detecting over 8,000 lightning events and 670 TLES
From the JEM-GLIMS observations, we succeeded in detecting (1) sprites and elves over continental and oceanic regions, (:
many lightning whistler (0+ whistler) events, (3) VHF pulses related to lightning discharges, and (4) meteor events. For the
detailed data analysis of JEM-GLIMS data, we have developed new data processing technique to distinguish the weak spri
optical emissions from the intense lightning optical emissions and to estimate the possible source locations of VHF pulse:
excited by lightning discharges using both an interferometric technique and a group delay technique. Based on the synthetic da
analysis using the JEM-GLIMS optical and radio wave data and ground-based electromagnetic wave data, following new finding:
are derived: (1) temporal and spatial characteristics of lightning and TLE optical emissions, (2) detailed spatial distributions
of sprites and the parent lightning discharges, (3) spectral characteristics of lightning and TLEs optical emissions and thei
differences, (4) dispersion characteristics of lightning whistler and the relation to the parent lightning discharges, (5) source
locations of VHF pulses the their relation to the parent lightning discharges, (6) global occurrence distributions and rates of
lightning and TLESs, and (7) detailed spectral characteristics of meteors. At the presentation, we briefly summarize the result
derived from the 3-year JEM-GLIMS observations and will discuss the importance of the results and future works.
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First imaging observation of a noctilucent cloud from multiple sites in Hokkaido, Japan

# Hidehiko Suzuki[1]; Kazuyo Sakanoi[2]; Nozomu Nishitani[3]; Tadahiko Ogawa[4]; Mitsumu K. Ejiri[5]; Minoru Kubota[6];
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Simultaneous imaging observations of a noctilucent cloud (NLC) from Rikubetsu, Horokanai, Nayoro, Monbetsu, and Otaru
in Hokkaido, Japan have been successfully conducted by using digital cameras on Jun 21, 2015. This is the first NLC ever
captured from multiple sites in Japan. An NLC is thought as a possible tracer of global changes in upper atmosphere. Thus
mechanisms of a variation and transportation are widely studied. In 2007, NASA launched AIM satellite to monitor the po-
lar mesospheric clouds (PMCs) which are though as identical phenomena with NLCs. The AIM provides data of temporal
and spatial variations of PMC over both polar regions (latitudes &gt; 60 degrees) and has been operated up to today. O
the other hand, NLCs have been also observed in middle latitude regions. For example, Taylor et al., 2002 reported an NL(
event at Logan, Utah, USA (41.7N) on Jun 1999. Other examples are found in NLC photo gallery of spceweather.com (e.g
http://spaceweather.com/nics/gallery2(Q8#8yel.htm). This archive shows great enhancement in occurrence of NLC particular
in Jul 2009. During this period, NLC were sighted in as far south as Colorado (39N), Virginia and many countries in Europe.
Therefore occurrence of NLC events in Hokkaido is considered to be possible. However, there were no convincing reports o
NLC ever in Japan though strongly related phenomena, Mesospheric Summer Echoes (MSE) were frequently observed by VH
radar in Wakkanai (45.4N) [Ogawaet al., 2015]. These facts suggest a high dependency on longitudes (or local time) for an NL(
occurrence and expansion of NLC-observable zone toward lower latitudes. However, a dynamics which can explain these beha
iors of NLCs has not been completely understood. Thus, it is important to monitor occurrence and distribution of NLCs at middle
latitude region by ground-based observations. A network of digital cameras has been constructed in Hokkaido, Japan since Ji
2010 in order to monitor NLC in the middle latitude region by several research groups of Japanese institutes and universities
In this talk, parameters of the NLC (an altitude, a spatial distribution, morphology, and a motion) deduced by a prompt analysis
of NLC images captured on Jun 21, 2015 from multiple locations in Hokkaido will be shown. Then a mechanism to explain its
occurrence by comparing atmospheric parameters of upper mesosphere provided by satellites and models will also be discusse

20154 6 ] 21 HO HAKFE 01:54K D 021 401 T, JGEERERINT, WEANNET, #d5i. KOl & OV MEiIC
BT, HAEANTIEAI L7225 T Y 2V XTI K 2R CEOEEM S T ORI KD Uz, ROCEDOFAERT)
filk, WEKKO 7 O—NVEEH 2K LTS EEZSNTED, ZOHEBXUHNEA /1 = X LOHMED 51
TWb, 20074 KEITZEFH A (NASA) W, WHELFAROBERTH S LEZ LN TV 5 MHEEZE (PMC:Polar
mesospheric cloud ZEi 9 % AIM 22515 LU, mifi 22 ($E 60 fELL 1) IB1F % PMC AH)H X U0z
20154EBIEICE D ETHAL TV5, ETFT—2PWIICE T % 70—\l PMC OZF 57— 2 #2135 — /5T,
EETREEOEENREEH TLENENZHINZ D 5, FlZIE, 19994F 6 HlcidKkaxMu—A > (& 41.7N) I
B 2EEIND % [Taylor et al. 2002] FLEGHIRIT TIE, 20094F 7 ik aa < RN Lk 39 N) i, I—m v /3%
HICBWTHEREENZERE SN TED, A2 —%v b L TEZROBNIGIZER e TH % (] Space weather.com
noctilucent cloud photo galleryhttp:/spaceweather.com/nics/gallery2q@yel.htm) ML LD &h 5, JbiEE bk 41
JE~45.5/%) ICBVTHLECEOBIARERIIFEICEVEEZ BN TV, L L, MfEE L BEZBEEND S
EEZLNTVAEFHHELZI— (MSE) IZDWTIEHEN VHF L—2—IIc X > T2HEMH I N Tz 00, JLifE
ZIZ CHHARENTORECEDE /78, HREZHRE SN T Eh o7 [Ogawa et al. 2015] 2D X H T, RILEEE
HIERRORE (R7213#50) RIS, BREBOEEE(LZ EANRBENTVEEDD, TNHEDAHZ A L7 L
B A A 5 27 AOBSH SFHIARRE/R S ) A DR L TH 5, TOTEEMRIAL, EEE 7 a— N )VixkE
JERGRLEHO N L—P—, LTHWA®IZIE., BE TIEAN—TE ROV EERIC B 2B O L /fh & it
FBUNC & o TREMNCHEA 2 T EMEE L5, T T Ty AR IV—T13. 20104 6 A X D dtiBEIC W TT V2L
HNAT—=2w 8T =T RIEREF L., WHEEOEHRICHTz> TERL, AFHETIE, 20154 6 HDEHEANY MW
T, BT TR SN2 EGZ 3 ST 5 2 & THIH L2t ED/ ST A—2— (&&E, BBV 7, IR, H#HH)
BRI EEEIC, RET—2RETICK S EIBHPHBIBICET 2 K&UST A—2— LD EITV, ZORBEAI=ZX
L2 i&iid %o
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Depletion of mesospheric sodium during extended period of pulsating aurora

# Toru Takahashi[1]; Keisuke Hosokawa[2]; Satonori Nozawa[3]; Takuo Tsuda[2]; Yasunobu Ogawal4]; Takuya Kawahara[5];
Yasutaka Hiraki[2]; Jun Sakai[2]; Norihito Saito[6]; Satoshi Wada[6]; Tetsuya Kawabata[3]; Chris Hall[7]
[1] SSRE, UEC; [2] UEC,; [3] STEL, Nagoya Univ.; [4] NIPR; [5] Faculty of Engineering, Shinshu University; [6] ASI,
RIKEN; [7] TGO, UiTO

The neutral sodium layer, generally distributed at altitudes from 80 to 110 km, is sustained by a balance between meteo
absorption, diffusion, and chemical reactions. One of the interesting subjects is relationship between sodium density variatiol
and auroral precipitation.

At the topside of the sodium layer, chemical reactions including molecular ions are the primary agent for controlling the
density of neutral sodium. Previous studies have implied that neutral sodium in the lower E region can be depleted by ionizatiot
through the charge transfer reaction with molecular ions produced by the auroral particle precipitations. To date, however, thi
mechanism has not yet been evaluated by combining simultaneous observations of neutral sodium and ambient electron dens
In the present study, for more detailed understanding, we have examined the suggested sodium ion chemical reactions based
the quantitative comparison for temporal variation of the sodium density and the reaction rates estimated from the theoretice
chemistry model.

On 25 January 2012, the EISCAT VHF radar and an all-sky imager (ASI) were operated simultaneously, together with the
sodium lidar at the EISCAT Tromso; site (69N 19.2E). The ASI captured an extended period of pulsating auroras (PsA) in
the post-midnight to morning sector. The EISCAT VHF radar observed intense ionization at altitudes below 100 km probably
due to precipitation of high-energy electrons response for PsA. During this interval, the lidar detected characteristic depletion o
sodium density from 97 to 100 km in close association with the occurrence of PsA. To evaluate the process causing the sodiul
depletion, the depletion rates were estimated from the lidar measurement and compared with those theoretically calculated bas
on the charge transfer reaction with N@nd G *. The mean observed depletion rate is about 2xh03s~!. The observed
depletion rates showed a good agreement with the theoretical depletion rates; this agreement indicates that the sodium dens
was depleted by the charge transfer reactions of N@d Q" created by precipitation of PsA electrons. This result further
indicates that precipitation of high-energy magnetosphere electros into the lower ionosphere significantly affects the chemistr
of mesospheric neutral species.
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Comparison of neutral temperature with ion temperature in the polar lower thermospher
above Tromsoe

# Shintaro Takita[1]; Satonori Nozawa[2]; Yasunobu Ogawa[3]; Takuya Kawahara[4]; Takuo Tsuda[5]; Norihito Saito[6];
Satoshi Wada[6]; Toru Takahashi[7]; Hitoshi Fujiwara[8]; Chris Hall[9]; Asgeir Brekke[10]
[1] STEL, Nagoya Univ; [2] STEL, Nagoya Univ.; [3] NIPR; [4] Faculty of Engineering, Shinshu University; [5] UEC; [6] ASI,
RIKEN; [7] SSRE, UEC; [8] Faculty of Science and Technology, Seikei University; [9] TGO, UiTO; [10] Science and
Technology, UiTo

We will present comparison results of neutral temperature and ion temperature based on simultaneous observations conduct
at Tromsoe (69.6deg, 19.2deg). In the polar lower thermosphere even at 105 km, the neutral temperature may not be equal to t
ion temperature because of the energy input from the magnetosphere. Joule heating, auroral particle heating, and the electron-
heat exchange can contribute to heating of the ion and/or neutral particles. If we can derive the temperatures with good accurac
we would evaluate contributions of the heat sources quantitatively. As far as we know, comparison of the neutral temperatur
obtained by LIDAR with the ion temperature by Incoherent Scatter (IS) radar has never been conducted except for the case stuc
made by Nozawa et al. (JGR, 119, doi:10.1002/2013JA019520, 441-451, 2014).

Our group has conducted observations of the neutral temperature between about 80 and 110 km with the sodium LIDAF
at Tromsoe since October 2010 for 5 winters. Up to now, we have obtained temperature and sodium density data for abot
2800 hours and about 1700 hours of wind data. For five winter observational seasons between 2010 and 2015, simultaneo
observations of the sodium LIDAR and the EISCAT UHF radar were conducted for 44 nights: about 160 hours of simultaneous
observational data are available. By using these simultaneous data sets, we have compared ion temperature values with neu
temperature values. Data with an altitude resolution of about 3 km as well as with temporal resolution of 10 min or 20 min are
used for comparison.

Incoherent Scatter (IS) radar measurements in the E-region (i.e., in the lower thermosphere) during dark intervals suffer fron
lack of ionization. At high latitudes, the particle precipitations from the magnetosphere often provide enough ionization in the
E-region for derivation of physical parameters with IS radar measurements. Reliability of the derivation of ion temperature undei
such a condition, however, is never evaluated as far as we know. Under relatively geomagnetically quiet conditions, we havs
obtained good agreements between the ion and neutral temperature values. On the other hand, on some occasions, the ion t
perature values are systematically lower than neutral temperature values for several hours, implying either derivation ways of io
temperature or neutral temperature would be incorrect. The accuracy of the sodium LIDAR measurements becomes worse wi
increasing height above the sodium layer peak (say 95 km), while the accuracy of the IS radar measurements mainly depend
the amount of electron density. We have investigated possible causes of the discrepancy considering auroral particle precipitatic
effects, the pulse scheme used in the EISCAT radar measurements, model values used in IS spectrum fitting procedures, be
directions, and the strength of the electric fields.

We will show comparison results, and discuss the reliability of ion temperature values obtained by IS radar measurement
in the E-region during winter night intervals. Furthermore, we will present results of evaluation of Joule heating in the lower
thermosphere.

KR )V F— DA% 52T 2 M FEZABIC BN T, HERKURE & A A VIR EZEE DK E WV EE 105
km{HETEHF LV EBES &RV, TOMREEE, KGR VF—mAIED ¥ a—)UnEk, A—ua Ik, &
T—AF VEEHWFERNTH 2 EEZ DTN TES, FHERGIRE L A4 REZ EfEICEN TS LIckb, Th
5OMBROERWFHENTEEL 55, TND 2HEOWEL, 1 DOBRREE TENT 2 T LI TERY, @i, ik
KGR T A X —, A& ViREIZIETPEEGEL (Incoherent Scatter: 1ISy—X—Ic X DEHE N, LM LEAENS, M
IKBEWT, TNETIARZ—ICEBHMRGIRE L IS L—X—Ic K DEHEI NS A A RS OFEMR L IZHIE & A
EITbN TRV, AFEEHICBWNT, FRLVICHEITSF FU T LT A X — « EISCAT L— X —[ERHEHI 7 — 2 Z vz
T LI DAE R 25 %,

i DY —7Tl&, 20104 10 A5 EISCAT kLY BT (69.6, 19.21%) ICTH bV W LT A X—R W=
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DLHEHIZRAB L T, BHED AT MVFENT (EISCAT Tld. GUISDAP & XIEN 5T 7 a7 o LIWEEETHN SN T
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Nighttime thermospheric neutral wind profiles analyzed by using TMA and Li tracers
released from sounding rockets

# Masa-yuki Yamamoto[1]; Yoshihiro Kakinami[2]; Shigeto Watanabe[3]; Miguel Larsen[4]
[1] Kochi Univ. of Tech.; [2] Kochi Univ. of Tech.; [3] Cosmosciences, Hokkaido Univ.; [4] Clemson Univ.

Nighttime thermospheric neutral wind profiles between 80 and 140 km were analyzed by using TMA and Lithium tracers
released by two sounding rockets S-520-27/S-310-42 launched from Uchinoura Space Center (USC), JAXA in July, 2013.

Comparison between three wind profiles derived from three optic tracers released at different temporal/spatial places apa
from 1 hour and about 100 km will be introduced in this paper.

20134 7 IS N Z Il FH 22 MIBIAT (USC) & b S-520-27/S-310-42- &I k24T FiF.  F22 80~140 kmDFHEE
WKTMABXIUCYFULERH L, BERERGE T T T 7 A )VOFHAE R LTz, S-310-425 805D T M A fiiZ
o7y b ERBFE FRERICZENZTNEML, S-520-275#0 5D ) F 7 LI FREIRFCET 3 RIFRE L, #H O HIPZ
FIH U 72E) F 9 LHEEED O BN MR TYID TRIN L7z (LR, SGEPSSHE#Z:, 2013,

CTNE3DDFL—Y—IZ &> TEBERGEGED T 7 7 A I)VEH O 1= DN 2 i Lizh . S EIOEN Tl
U F v LD SIN Hifl O 7= izl z =i Uiz e h 5, kO F2 S BIHIC X 2 A7 LA HREOBICH
WeFEOHMEH IR TH > Tz F T THIZEROZBMERZ ML L, MO RI RIS > ToB gz Hic L
TR HS % 1 HiLsih b ORGSR 2 50 L7z ORI, SGEPSS## 22, 2014,

[ SZERIFIC 1M | 3 S (B, Wz, BB B0 TLEFEEY OAT LA g ERATED, TMAIKDW
TIEFEED DT —ZH, £V F T LIOWTEMETFEOM FERNCRIN Uz, Slald. H BBz W 72T &
Mizek e TR E A LT, TMAEYF YLK AEE T T T 7 A )V HEE U, fiffT EORIEASY 1 B
5 UNC 100 kmFEEE DRFZERIC DWW TN 7= 88O R BB Fh PR 71 7 7 A )V O RS RIS DOV TR T %,
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Rayleigh/Raman lidar study of gravity wave activity in the dynamic height range of
15-60km over Syowa station, Antarctica

# Masaru Kogure[1]; Takuji Nakamura[2]; Mitsumu K. Ejiri[2]; Takanori Nishiyama[2]; Masaki Tsutsumi[2]; Yoshihiro
Tomikawa[2]; Takuo Tsuda[3]
[1] Polar Science, SOKENDAI; [2] NIPR; [3] UEC

The gravity waves are generated in lower atmosphere, propagate upward and transfer momentum and energy to the midc
atmosphere. It has been found that the gravity waves induce large scale meridional circulation and drive the middle atmosphel
away from radiative equilibrium [Lindzen, 1981;Holton, 1982;Matsuno, 1982]. However, we have not completely known the
guantification of gravity wave roles in the middle atmospheric circulation. A Rayleigh/Raman(RR) lidar was installed in January
2011 at the Syowa station, Antarctica (69S,40E). The lidar has measured temperature profiles between 5 and 80 km for mol
than 350 nights (before the end of October in 2014). The measurement channels consist of high sensitivity Rayleigh channel, lo
sensitivity Rayleigh channel and,Nibration Raman channel. Nvibration Raman scatter is much weaker than Rayleigh scatter,
but the wavelength of N2 vibration Raman scatter is different from Mie scatter. So the Raman channel is superior to Rayleigt
channel at lower atmospheric temperature observation. The 3 channels enable us to observe temperature in the wide height ra
of 5-80km.To investigate gravity wave activities in the dynamic height range of 15-60km from May 2011 to October 2013, we
have analyzed the lidar data using the improved method with Alexander et al,(2011). The method is different from Alexander
et al,(2011) at using Hilbert transform weighted by atmospheric density to the power of 1/4. Above 35km altitude, gravity wave
activity was the peak during winter. The seasonal cycle in gravity wave activity over Syowa was the similar result to Alexander
et al,(2011), which was the Rayleigh lidar study of the gravity wave activity at Davis(69S,79E). Below 35km altitude, the gravity
wave activity enhanced in early June, same s above 35km altitude. However, the gravity wave activity did not decrease in earl
autumn.

In this presentation, we will show these result and discuss the relations of gravity wave activity between the lower and uppel
atmosphere.

TFERKTHAE UTcHE I EAERE L. PEAKANET R - TxVF—287-57, ZORRE, TEKKOKF
PR ZZE S, KB FhEERZE [ZR U, PERKOMESIR T 17 7 A )V 2 KE S ZBLEE 5 T LAENEN
ICHRfEE LTV % [Lindzen, 1981; Holton, 1982; Matsuno, 19821 7 L. BIfE T & HE AP O/ EANDE BN 513
DA CTH %o T D8, FENIMUIRTFLT I RfSHAAIEL (69S, 40ENC LAV —/5 3> (RR) T 1 X —7&iiE L.
20114 2 AN 5 EER) 5-80 kmOSURETN Z TV, B OKREELZBII L T\ 5, 20144F 10 H#H b £ Tl 350
WL EOBIZTT > T D 2015FEHEDL BIIZ#GE L T3, RRTA X —IXMKEE (5-30 km), FIEEE (15-60 km) &
i (23-80km)E Z NZ NI 222 R o<V F v b, BKEEL AV —F v o3l @@mELAY—F v 3L
EHOWTWS, SEREHT < U iELE. KD LA ) —HELS AR THEWERD 2 L NSV, E - 27 m V)V
DI—WELE XN ENRZT S, 20D, FTERKKRBHTEIL A —F vy 2 IVKD I UF v 3 IVMER T
%, TO3IF v V2N E T LT, HEkEK D IFFICIROEEREE (5-80km) D5 2 FIRFICEINIGT 2 C LN TE %,

AHWZEE. Alexander et al. (011D E ST 2 FIR X ¥ iz, KR&UEE VAFEA T )L S EfE-WZE T
BAEENE DRI (FEE DR T > > v )V T3 IVF—Ep) DEHFEZ AW TR 217> 72, BRI 220 & 15-60 km
D EpZz 201145 AM S 20134F 10 HIZ DWW TR Tz, HFE 35-60kmDIGFHEIE L, ATV DavisHi (69S, 78E)
TLA =4 Z—E%1T > 1251795 (Alexander et al. ,2011% Bl U 7= R MK OB FZH N R 5Nz, RIS &S
20-35kmfiEid )4 (6 A) ICiEEIE A MGIC_ AT 5 DMN RSNz, LML, &E 35-60km& S5 O 4 (9 A) ICiEE)
WIS EMho Tz,

AFER T, HE 20-60km D 5% T O S OFHIA T N O F N RSUE OTEBIE OBIRIEIC DWW TE L < i
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Measurement of momentum flux by using meteor wind radars in mesosphere and lowet
thermosphere

# Naoki Matsumoto[1]; Atsuki Shinbori[2]; Toshitaka Tsuda[2]
[1] RISH; [2] RISH, Kyoto Univ.

It has been well-known that atmospheric gravity waves play an important role in energy and momentum transportations
generation of various kinds of wind field disturbance and thermal structure of the middle atmosphere. Therefore, to measure th
momentum flux (u’'w’) of gravity waves in the mesosphere and lower thermosphere (MLT) region is essential to understand the
generation mechanism of wind disturbances. So far, large atmospheric radars such as middle and upper atmosphere (MU) rac
have been used to determine the u'w’ with the beam pair method developed by Vincent and Reid[1983]. This method enables
to obtain the u'w’ with high accuracy, but we cannot investigate a global distribution of the u’'w’ in MLT since such large radars
are not installed at many observatories. Recently, Hocking [2005] proposed a new method that enables us to measure the u'w’ |
using meteor wind radar (MWR). However, there are several problems on the assumption of Hocking method as described beloy
The first point is whether MWR can sample meteor echoes uniformly in observation area or not. The second point is whethe
wind field in each observation area satisfies the assumption of spatial uniformity in the height-time bin of 4 km and 2 hour. This
study aims at validation the Hocking method by using two MWRs which have the same system and located in the neighborhoo
on the equator at Koto Tabang (west Sumatera) and Biak (west Papua) in Indonesia. We estimated u'w’ with Hocking methoc
during the period (Dec.2011 - Apr.2012, and Jun. - Sep. 2013) when the number of meteor echoes was hight enough at bot
Koto tabang and Biak. The u'w’ variations agree well each other, suggesting validity of this method. Long-term data at Koto
Tabang from Nov. 2002 to Dec. 2013 were analyzed to examine climatology of u'w’. As a result, semi-annual cycle was clear,
being consistent at 5 heights between 86 km and 94 km. The direction of u'w’ at 94 km was eastward in almost all months.

HFEKRKTOI RIVF—0idmOfig, f 4 BUds OB ILLREMEDERICB N T, KRKE D EE % E
FHOTWAZ R ELHISENT VWS, ZD7zs, HRE KT FPEE (MLT) fElic B\ TETEOEE R T F v 7
Z(uw) ZEHIIT 5 C ik, EUEEELOERZEEST S ETRIMT T EDTERVEELEZ ETHS, TNET. MU
L—&Z =D& 5 KRG L—Z—%H T, Vincent and Reid [1983]c & > TIRBE Nz B — LRV EIC X - TSR
T I AMRESNTE Iz, TOHERHELHEETY Ty 7 XZFHIITE 50, KEAKREKR L —F—InEix
TeDFEFRICITHEBIR T F v 7 AZFHITE RV WS HiZERi> Tz, L. Hocking [2005) & ffi&7aiE L— % —7ZH
WOGEENR T T U AR B FEERE Uz, 272, MBI I—%L—X—0OEEEHOT T HIRBEINE N E S
Mg & ORESEIEET %o AIFETIE. HE L —&—& HockingiEZ W CHBIE 7 5 v 7 A% FHHE L. Hockingik
DB OWTHGE LTz, T DOFE, Koto Tabang 5 A< + ) & Biak (75737777 &9 R B - CTiEfEA 4000km
HNTVWS DOREL—Z—%fio7, 20114 12 AH5 201244 H &, 201346 A5 9 HlcB LTI, HEDE
Ml BW T T2 VAN ER S 72D T, TOMICOWTHEIR T v 7 A% LTz, TOHICBOTIE
Wi OEEE T T v 7 AF X S BERNH O, UL HockingiEDZ 4% R~ L TW\W%, 7z Koto TabangTld
20024 11 A5 20134 12 HEF TORMMOME L I—T—20H o 7D T, N2 LTz, &E 90 kmZEZHuh &
LT 86km» 5 94km X TO & EMEBIC B TRERANEB Uz, 72721 94kmic BN TIEIE & A E D H T X i)
B7 Iy 7 AREBLTWe, TOBITHEIIE T Z v 7 X & B BREAE E HARED S o R B R AR E) & OREfRZ R
LT3,
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3-years Occurrence Variability of Concentric Gravity Waves in the Mesopause Observec
by IMAP/VISI

# Septi Perwitasari[1]; Takeshi Sakanoi[2]; Yuichi Otsuka[3]; Atsushi Yamazaki[4]; Yasunobu Miyoshi[5]; Yuta Hozumi[6];
Akinori Saito[6]
[1] PPARC, Tohoku University; [2] Grad. School of Science, Tohoku Univ.; [3] STEL, Nagoya Univ.; [4] ISAS/JAXA, [5]
Dept. Earth & Planetary Sci, Kyushu Univ.; [6] Dept. of Geophysics, Kyoto Univ.

We report a study of 3-years occurrence variability of concentric gravity waves (CGWSs) in the mesopause observed by
IMAP/VISI instrument. CGWSs are fascinating to be studied because of its unique characteristic that shows the direct coupling
between lower and upper atmosphere. The Visible and near-Infrared Spectral Imager (VISI) of the IMAP mission was launchec
successfully on July 21, 2012 with H-IIB/HTV-3 and installed onto the International Space Station (ISS). IMAP/VISI is now
operated in the night side hemisphere with a range of +/- 51 deg. in geographic latitude and measuring three airglow emissior
of Ol (630 nm), OH Meinel (730 nm) and O2 (762 nm) with the typical spatial resolution of 16 &amp;#8211; 50 km in the nadir
direction. In this study, we analyzed 3 years data taken by IMAP/VISI from October 2012 to June 2015. We found total 172
CGWs events in the O2 (762nm) airglow emissions out of 4853 data paths in 2013, 92 events out of 4809 data paths in 2014 ar
46 events from 2112 data paths in 2015. The monthly occurrence probability shows a similar trend for each year, a clear seasor
dependence with the peak around March-April and August-September. The weak background winds in the middle atmosphet
during the equinoxes are likely responsible for the seasonal dependence. We calculated the horizontal wavelength and radi
maximum by fitting the circular wavefronts to a circle. The source of CGWs then identified from meteorological satellite data
around the estimated center. The horizontal wavelength was found varying from 44-300 km and radius maximum up to 300(
km, showing that CGWs can affect large area in mesopause. In most cases, the CGWs appeared as arc-like shape instead of
circle. It indicates that the background wind filter allows the wave to propagate in a particular direction and filter out the other
directions. The detailed discussion on horizontal wavelength distribution, the sources and background profiles influence on th
variability of the CGWSs occurrence will be presented in the seminar.



R005-15 218 A BRE: 10 8 31 H 16:15-16:30

Inter-annual variability in the thermosphere

# Huixin Liu[1]
[1] None

We examined the periodic variation of thermosphere in this study using the thermospheric total mass density at 400km altitud
derived from more than 5000 flying objects during 1967-2013, and also those measured by the accelerometer aboard the CHAN
satellite during 2001-2010. Among the periodic variations, we found a prominent 2-3 year period. Correlation of this density
variation with QBO and ENSO indices are carried out to investigate possible lower atmosphere driver of this thermosphere

variability.
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Secular variation of Ampere force by geomagnetic Sq currents and neutral pressure
difference in the thermosphere

# Masahiko Takeda[1]
[1] Data Analysis Center for Geomagnetism and Space Magnetism, Kyoto Univ.

High correlation between Ampere force by geomagnetic Sq currents and neutral pressure difference enables the estimation
the secular variation of neutral pressure from geomagnetic Sq field. This method has a merit for the study of the secular variatio
of the thermosphere because the estimation of the Ampere force needs the geomagnetic data only. The comparison of the for
with other parameters such as velocity and conductivity will be presented.
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Disturbances of the polar ionosphere and thermosphere during small Kp periods

# Hitoshi Fujiwara[1]; Yasunobu Miyoshi[2]; Hidekatsu Jin[3]; Hiroyuki Shinagawa[3]; Satonori Nozawal[4]; Yasunobu
Ogawal5]; Ryuho Kataoka[5]
[1] Faculty of Science and Technology, Seikei University; [2] Dept. Earth & Planetary Sci, Kyushu Univ.; [3] NICT; [4] STEL,
Nagoya Univ.; [5] NIPR

Variations of the ionosphere and thermosphere during and after geomagnetically disturbed periods, e.g., magnetic storm
substorms, have been investigated for a long period of time. Efforts by many researchers enable us to know typical ionospher
and thermospheric variations during the disturbed periods: e.g., traveling ionospheric/atmospheric disturbances (TIDs/TADS)
positive and negative ionospheric storms, composition {@&¥o) variations due to changes in the thermospheric global circu-
lation. On the other hand, ionospheric/thermospheric disturbances have been sometimes observed during periods of small Kp.
is expected that localized disturbances will be generated more often during periods of small Kp, in particular, in the polar region
We will show some examples of ionospheric disturbances during small Kp periods seen in our EISCAT radar observations. Ir
addition, GCM simulations will be performed to understand features of the thermospheric variations during small Kp periods.
The generation mechanisms of the disturbances will be also discussed in the present study.

KUERY T A b—LICEI 2 EEE - BEESLOIEROS, TNETICHEZ S O ED SN TE T, HEE
GLIRF D BRIV 7 FE PR « BARBHEEL & U T, AGHRME R SR AL MBI K &AL (traveling ionospheric disturbances/traveling
atmospheric disturbances: TIDs/TAD‘é’) (IEAH - &) FEREEE. 2B TORKIKTEERDZIT S HEH) (O/Ny D%
k) m EDOBHSEMNAE NS K 51T/, BE T BIRO TANC 1 7200 55 TN BICE > T B, — /T, 2Bk
&Hﬂﬁﬁ GBI TR & b 5 L I & BRI - BEBEELDREE L T HIMNERE SN TV 5, %k@ﬁi‘(@ L—

BT RTN RSSO BII TV 5, FAD T IV—THFNE L T Xz EISCAT L—X—8BIITE, Kp™l-2
ODBﬁF‘EJLL\ AL D& T SICEBEREEROBHEREIC B TELWEFDA LI LB E N TS, ABIZET
E. TOX D HHIRESE IR O M AR HERE - P EBEELOMRZHSNCT 2 2 e Z2HNE T %, TNETOEISCAT L—
2= K B il R EEL OB OV S O ZEFEN L. ZNE DRz RT LB, GCM Y I alb— 3 U Sl
RS ERRRIRF O MU AR ELO R IC DWW TR 9 % 6



R005-18 218 A BR9: 108 31H 17:00-17:15

N EREARE/ R Rl i 0D S R i i 7 D il R RN 170U T
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[8]; 75k HAHI [9]
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Satellite observation proposals of temperature, wind, and compositions at lower
thermosphere, mesosphere, and stratosphere

# Makoto Suzuki[1]; Toshiyuki Nishibori[2]; Naohiro Manago[3]; Akira Mizuno[4]; Masato Shiotani[5]; Philippe Baron[6];
Satoshi Ochiai[6]; Yoshinori Uzawa[7]; Hidekatsu Jin[8]; Akinori Saito[9]
[1] ISAS, JAXA,; [2] JAXA; [3] CEReS/Chiba Univ.; [4] STEL, Nagoya Univ.; [5] RISH, Kyoto Univ.; [6] NICT; [7] NICT; [8]
NICT; [9] Dept. of Geophysics, Kyoto Univ.

Temperature dataset (such as ECMWF) at mesosphere is known to have significant bias against the ground based Raylei
lidar observations, which should mean our limited understandings of upper-stratosphere/mesosphere temperature field, planet:
wave activities (such as stratospheric sudden warming), gravity waves braking and mixing, and Brewer-Dobson circulation
Quasi-Biannual-Oscillation and Semi-Annual-Oscillation. It also means our lack of mesospheric temperature observation limit
the accuracy of operational weather forecast, long-term weather forecast, long term O3 layer and climate change prediction
Satellite observations of mesospheric temperature profile have been carried out by scientific satellite sensors such as Aura/ML
and TIMED/SABER, but it is well known that these sensors had some temperature bias in the mesosphere.

Temperature can be measured by using O2 emission line in the mm and sub-mm wavelength region, and it is theoreticall
accurate because the oscillator strength of diatomic molecule is more reliable compared to those of multi atom molecules suc
as CO2, and mixing ratio of O2 is much more uniform at high altitude. In this paper, we discuss the sensitivity of temperature,
line of sight (LOS) wind velocity, H20, and O3 at the 485-489 GHz frequency region, where 487.249 GHz O2 line and 488.1
GHz H20 line exist. Two instruments are assumed, one is the 4K cooled SMILES-2 with Tsys = 250 K (SSB: Single Side
Band), the other is Schottky mixer instrument with Tsys = 600 K (DSB, 70 K cooled). Temperature and wind speed in the lower
thermosphere can be measured as good as 5 K, 5 m/s and 5 km vertical resolution by using 2.06 THz O-atom emission by usir
4 K cooled Hot Electron Bolometer system or 70 K cooled Schottky mixer system. The observation of submm (488, 557, 624
GHz) and 2.06 THz should enable a breakthrough observation of global temperature, wind speed and composition.
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Development of geocoronal hydrogen Lyman Alpha Imaging CAmera (LAICA) and
observational results

# Shota Ikezawa[1]; Shingo Kameda[1]; Masaki Sato[2]; Masaki Kuwabara[3]; Ichiro Yoshikawa[4]; Makoto Taguchi[2]
[1] Rikkyo Univ.; [2] Rikkyo Univ.; [3] Univ. of Tokyo; [4] EPS, Univ. of Tokyo

Exospheric hydrogen atoms resonantly scatter the solar ultraviolet radiation, causing an ultraviolet glow called geocorona
Previous research revealed that the geocorona extends to an altitude of abg(itL$R. The hydrogen Lyman alpha radiation
(121.567 nm) is the brightest emission of the UV glow.

Past observation of geocorona were mainly been performed using earth orbiters. On the other hands, observation of geocoro
from deep space has been conducted in the Mariner 5, Apollo 16, and Nozomi mission. Among them, only Apollo 16 has a 2D
imager [3]. However, its FOV was only 1QRand was not wide enough to image the whole geocorona. In addition, geocorona
has an asymmetric spatial distribution (higher density at high altitude in the anti-sun-ward direction), called geotail. The model
developed by Bishop [1985] indicated that the density ratio of midnight to noon is 25% at B0R6 at 20R;. Although Apollo
16 detected geotalil, its observation was below;9R

We developed a UV camera called LAICA (Lyman Alpha Imaging CAmera) for imaging the geocorona from deep space. We
started developing the LAICA in October 2013. LAICA has a spherical Cassegrain telescope, a bandpass filter, and a detector
micro channel plate and a resistive anode encoder). The detector is a copy of PHEBUS/FUV on board the Bepicolombo/MP(
satellite. We designed and manufactured the LAICA optical system. Furthermore, we established the gluing method to attac
the primary/secondary mirrors and the bandpass filter to the aluminum body. We completed the development of LAICA in July
2014. LAICA was then installed in the very small deep space explorer PROCYON, which was launched in December 2014.
Finally, we succeeded in the imaging of the whole geocorona in January 2015.

In this presentation, we will describe the details of the LAICA instrument and report geocoronal hydrogen density profiles
provide by the LAICA.
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[1] Wallace et al., 1970, J. Geophys. Res., 75, 3769-3777.

[2] Tsuchiya, 2003, Master Thesis, Hokkaido University.

[3] Carruthers et al., 1976, J. Geophys. Res., 81, 1664-1672, doi:10.1029/JA081i010p01664.
[4] Bishop, 1985, J. Geophys. Res., 90,5235-5245.
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Extended Cowling conductivity and Sq and equatorial electrojet currents

# Masahiko Takeda[1]
[1] Data Analysis Center for Geomagnetism and Space Magnetism, Kyoto Univ.

Effects of the hall conductivity on geomagnetic Sq variation including equatorial electrojet. The current system of Sq and
equatorial electrjet including the &quot;return current&quot; of the jet can be understood In unifying way by considering the
&quot;extended Cowling&quot; mechanism&quot;.
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3D Electric Field Measurements Project in Sq Current by S-310-44 Sounding Rocket

# Yuka Ataka[l]; Keigo Ishisaka[2]; Takumi Abe[3]; Makoto Tanaka[4]; Atsushi Kumamoto[5]
[1] Toyama Pref. Univ.; [2] Toyama Pref. Univ.; [3] ISAS/JAXA; [4] Tokai Univ.; [5] Dept. Geophys, Tohoku Univ.

The region called Sq current occurs in the lower ionosphere in the winter daytime. The center region of Sq current is appeare
the specific plasma phenomenon such as electron heating, strong electron density disturbance. We launch the rocket equipr
with each instrument toward the center of Sq current in order to observe the physical quantity for the investigation of the specific
phenomenon in plan of S-310-44 sounding rocket project in the winter of 2016. As similar experiment, S-310-37 sounding
rocket had been performed in the past, however it was not possible to observe the electric field component of the magnetic fielc
aligned direction. It is one of the reasons that photo electron emission is caused by the sunlight is irradiated to the rocket body
Occurrence of impulsive noise by photo electron emission affect the analysis result. It is very difficult to remove the influence of
photo electron pulse at the stage of data analysis. If it is possible to put the electrode of electric field sensor outside of the regio
where there are photo electron, the influence of photo electron pulse can be reduced. Therefore, the antennas need a lengtt
long as possible to observe. Accordingly, the antennas of S-310-44 sounding rocket is twice as length than the antennas of .
310-37 sounding rocket. The purpose is to reduce the influence of photo electron pulses and increase the measurement accur
of electric field. Consequently, S-310-44 sounding rocket measures the electric field components of the direction of rocket spit
axis (near the magnetic field-aligned direction). And we aim to measure three dimensional electric field near the center of S
current.

ZHAB RN BT ERERE FETIE SqQEIRR & MHEN S MM FAE L, ZOHMTTICIZE 7N, 0O E 7L
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Study on Rocket GPS-TEC tomography for the lower ionosphere cross-sectional image

# Yutaro lkehata[1]; Yuki Ashihara[2]
[1] Elec. Eng., Nara NCT; [2] Elec. Eng., Nara NCT.

In general, it is used remote sensing as a technique of ionospheric electron density observation. Remote sensing is suitat
for performing long-time observation, in particular the GPS-TEC ground monitoring network is possible horizontal plane ob-
servation. On the other hand, in-situ observation is carried out the sounding rocket experiment equipped with current prob:
to observation the detailed structure of the lower ionosphere. Although the in-situ observation obtained in detail the advance
distribution of the electron density, because it is the spot observation, the spatial distribution of the electron density around th
rocket can not be obtained.

As an observation method of spatial distribution of ionospheric electron density, there is a GPS-TEC tomography. Since the
GPS-TEC tomography to use only the ground GPS network, in principle, the resolution of the vertical (height) direction than in
the horizontal direction deteriorates. In this study, we aim to improve the altitude resolution by performing the observation is
equipped with a GPS-TEC receiver to sounding rocket.

BHEE TREEAOTEE LT, —fRNICAA /75 LR GPS-TEQIREENZ Y E— VYV THHVLENS.
VE— LUy RERBBRIZETS OIELTED, K< GPS-TECTIE, E+HFEG:D GEONETD X 5 7% GPSH#
H#ZHWS T &T, KEAMOmEMNEINAEETHS. —F, BIEEMIV FEEHEOFIFE Z 8IS 572D
I, —RICENIO Yy MCERY O— 7 2B L CEEBIM TN S, EEBIITIE, EBFEEORENMZE
WKIEENED, TOHEANCE EE 50, ary MNEADOBFREZEMOmIFES R,

BB E RGO R E N5 EE LT, GPS-TECKEY S 7 4 WH%. GPS-TECHEF T 7 « i3 D GPS
BHHEOAZH NS 128, FE L, ACEARICHERTERE (EE) AHOnfReNEL K%, RUFFETE, Bl vy +
I GPS-TECZE xR BT % T & TREnfREEDUEZ HIgd .
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Estimation of ionospheric TEC distribution using GPS signals measured by
single-frequency receivers

# Win Zaw Hein[1]; Yoshitaka Goto[1]; Yoshiya Kasahara[1]
[1] Kanazawa Univ.

GPS observation network, such as the GEONET in Japan, is useful for ionospheric study, but its construction and maintenanc
cost is very high since it consists of many continuous monitoring stations with dual-frequency GPS receivers. It is not realistic
to construct the same kind of system in the equatorial zone including Myanmar while it is desirable to observe the ionosphert
from such regions. In the present study, we develop an estimation method of ionospheric TEC distributions using GPS signal
measured by single-frequency receivers. Unlike the dual-frequency receiver, ionospheric effect on GPS signal, which correspont
to the total electron content along the signal path (slant TEC), should be extracted by removing other effects from the differenc
between real and measured distances of satellite and receiver. A two dimensional (latitude-local time) model with second orde
function in each dimension is adopted to represent vertical TEC distributions and its parameters are estimated by least squa
fitting. In the presentation, we will show the result of the developed method applied to GPS observation data and compare it witt
the TEC map derived from dual-frequency observations.
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1-h period oscillations of ionospheric total electron contents after the arrival of coronal
mass ejections

# Kaori Sakaguchi[1]; Michi Nishioka[1]
[1] NICT

On 11 and 12 September 2014, two coronal mass ejection (CME) arrived at the Earth and caused a geomagnetic storm wi
a minimum Dst index of -75 nT at 23 UT on 12 September. We found that total electron contents (TEC) oscillated in the large
extent of the dayside ionosphere after the arrivals of the CMEs. The timeseries data of TEC over Japan and the North Americ:
which observed by the global positioning system (GPS), show high-amplitude (+/-0.4 TEC Units) density oscillations with a
period of about 1 h. The oscillations are seen in timeseries data averaged over Japan and the North America, but those do r
show any traveling structure. The 1-h oscillation over Japan was observed just after the first CME arrival at 23 UT (8 JST),
11 Sep., while that over the North America was observed just after the arrival of the second CME at 14 UT (10 EDT), 12 Sep.
Those correspond to the timings that the local times of those areas are in daytime. In the presentation, we will discuss possib
generation processes of the ionosphereic 1-h oscillations triggered by CMEs.
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Precise seasonal EIA structures in Southeast Asia

# Kornyanat Watthanasangmechai[1]; Mamoru Yamamoto[2]; Akinori Saito[3]; Takashi Maruyamal4]; Tatsuhiro Yokoyamal4];
Michi Nishioka[4]; Mamoru Ishii[4]
[1] RISH, Kyoto Univ.; [2] RISH, Kyoto Univ.; [3] Dept. of Geophysics, Kyoto Univ.; [4] NICT

To reveal the precise seasonal EIA structures in Southeast Asia, the TEC from GNU radio beacon receiver (GRBR) are
investigated. Thanks to a fast scanning of the beacon receivers, the EIA structures captured by the beacon network are conside
static. Regarding to the high spatial resolution of the beacon network, EIA crests are precisely revealed. During equinox, EIA
tends to be fairly symmetric. The rapid evolution of EIA appears during geomagnetic disturbances. Most of the ripples in TEC
during equinox are regarding to plasma bubble occurrence. During solstice, EIA is quite asymmetric. Most of the ripples in TEC
are presumed to be due to MSTID that is under investigation. The precise structures of EIA in both equinox and solstice will be
presented in this presentation.
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Statistical Study of Equatorial Anomaly with CHAMP

# Yuki Watanabe[1]; Keisuke Hosokawa][1]; Huixin Liu[2]
[1] UEC; [2] None

lonospheric electorn density distribution is known to have two peaks at around 15 degree magnetic latitude. Such a pair o
band-like electron density enhancement at low latitudes is called equatorial anomaly (EA). EA is believed to be generated throug
the plasma fountain effect caused by the daytime eastward electric field near the magnetic equator. Since trans-ionosphel
satellite communications including GPS navigation system are sensitive to the ionospheric electron density, it is important tc
model/predict the daily variation of EA. To date, however, the generation mechanism and daily variation of EA have not been
well understood. Although EA is a global phenomenon, many of the previous studies have investigated the behavior of EA by
using a fixed single point ground-based measurement. Besides, most of the past studies are based on analyses of case exam
Therefore, statistical analyses of EA using global satellite data is highly demanded to figure out the spatial distribution of EA.

The purpose of this study is to investigate the seasonal and annual variations of EA based on in-situ observations of th
electron density by the CHAMP satellite. Six-years electoron density measurements from 2001 to 2006 were analyzed in «
statistical fashion. The statistical results clearly show annual and seasonal variations of EA. To investigate the latitudinal profile
of EA in detail, we have developed an algorithm which can retrieve the latitude of two peaks of EA every overpass of CHAMP
across the magnetic equator. By using such a database of the latitudinal separation of EA, seasonal variation of the separation
EA was derived more qualitatively. In addition, the latitudinal separation of the two EA peaks was found to depend on Kp, Dst
and the sign of the IMF Bz. In the presentation, we will discuss the above-mentioned characteristics of EA in terms of variation
of the eastward electric field at the magnetic equator.
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DOY— 7 ORERZMET 5 LIic kD, XOEEMIC/RERE OFHZ(L LT 5T IR Lz, THic, 1§
SN ¥— 7 ORGSR Z Kp 1554, Dstigk. SEMZEME IMF 2 8 L Higd 2 2 & T, 2B DFFEICHT 27758
B O DRI DV TNz, HE TR NS DERICOWVTHERITS TETH 5,
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Observation of GNSS scintillation in Tromsoe, Norway

# Kodai Uwashitomi[1]; Yuichi Otsuka[2]; Yasunobu Ogawa][3]; Keisuke Hosokawal[4]
[1] STEL, Nagoya Univ; [2] STEL, Nagoya Univ.; [3] NIPR; [4] UEC

lonospheric scintillation is a phenomenon that received radio wave fluctuates in phase and amplitude. It has been known th:
amplitude scintillation frequently occurs at equatorial regions, and that phase scintillation frequently occurs at high latitudes. We
have been operating dual-frequency GNSS (Global Navigation Satellite System) receivers at Tromsoe, Norway. The receivel
are controlled by PC.We have calculated S4 and Sigma Phi indices. S4 is defined as a ratio of standard deviation of the sign
intensity to the average signal intensity in each 1 minute. Sigma Phi is defined as the standard deviation of the phase of tt
received signal. We have analyzed S4 index obtained in 2013 and 2014. Weak S4 enhancement was observed between 18 :
05 UT almost every day in February-March and November-December. These scintillations could be caused by irregularities ir
aurora oval. On the other hand, S4 enhancement exceeding 0.3 was observed for several days in the daytime.

BEERE S U F L—a ik, NL#ERR ED 5385 S NIz E D EEERE O [P S T E ORI X 0 (ifH &%
UIRIBOZENNG | R ENIHRTH S, ZEREHNEZH T HRES FL— 3 Vi, EFEEORHAMESEIC K-
TESDOEIHNEL., EENEWVICTHLLS T LIck>THET S, RiES Y FL— a VIsHTH 5 S4IEHEES
METIERIE L2 EEMERILDODTET/RENDS, S4ld, TifREHiciBVThkEL, MlTI/hTnc ehmsSnT
W5, —J7. EEEEE FREOZERNE LU IIRBMNEZFCE > THIFRCEINE EEZEZSNTVANMHY Y FL—r 3
&, M TREL, MHY Y FL—2 g VETH S 0 ¢ IFMHOEERFEZTERIN TV S,

AR T, /LT 2 —0 b L VICKE LTz Global Navigation Satellite System(GNS®RER% W, L1, L2 D 2
JEE DZEE S LMY > 7)) VTR S0HZ THIII L, NifHY >V FL—a Ve RIES >V F L— 3 VRN
%o TERDOWIFETIE. MIEICBEWTIRIES v FL—a R EA LR E LRV EESNTW A, RERITIHE 17 X
DZEREMS T LI K > TRIES > F L— 3 BT 2 2 LD KTz, 20144 2-3 AN T 11-12H @ 18-05UTIC
FIFEH, SAN03ICEZBEDOHANE SN, T, A—a T4 — VB ha LY FEMMELTEH, A—n
TGOV FL—avickbdbDeEAONS, £z, 2-3ANU 11-12HOHFICE, S 403 0.3 A ZHERM
HoN2HBH - T2,
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Detection of FAC effect over the dip equator having the lower atmospheric origin

# Kunihito Nakanishi[1]; Toshihiko lyemori[2]; Tadashi Aoyama][3]
[1] Graduate School of Science, Kyoto Univ; [2] WDC for Geomagnetism, Kyoto Univ.; [3] Graduate School of Science, Kyoto
Univ.

By the CHAMP magnetic data analysis though a high-pass filter with period around 40 seconds, it is found that magnetic
fluctuations with period around 20 - 30 seconds exist in the middle and low latitudes at any local time and almost all the time. We
ever have showed that from characteristics of the magnetic fluctuations they may be attributed to spatial structures of FACs havin
the lower atmospheric origin through the E-layer dynamo (Nakanishi et al. 2014). Especially, there is a noticeable characteristi
that, as latitudes decrease to the dip equator, the period and the amplitude get longer and smaller respectively. Ever we show
that the dependence of the period on the latitude can be explained by the model of the spatial structures of the FACs with bot
edges on the ionosphere. About the amplitude, we interpret that, as the latitude gets smaller, the amplitude gets attenuated by
high-pass filter because of the longer period than the cutoff period, which is called a filtering effect. In addition, by the analysis
of the magnetic data observed by the SWARM satellites which are composed of three satellites, the existence of the objectiv
magnetic fluctuations is confirmed. In addition, the fact that it is attributed to the spatial structure of the FACs is also made sure
Moreover its temporal scale is estimated to be 4 -5 minutes (lyemori et al., 2014).

This time we will verify the filtering effect. For it, we must make sure whether or not, as the cutoff period gets longer, the
amplitude over the dip equator due to the objective magnetic fluctuations gets larger. But, many previous works have reporte
that, in this case, the equator electrojet and magnetic anomalies be seen. Therefore, we must separate the objective magn
fluctuations with these phenomena.

Here, we focus on the two following points. Firstly, in the initial data since the launch of the SWARM satellites, the two
satellites flew on almost the same orbits with slight temporal difference (around 10-30 seconds). Secondly, the temporal scal
of the objective magnetic fluctuation is much smaller than those of the equatorial electrojet and magnetic anomalies. Therefore
from these points, the difference of the magnetic fluctuations observed by the two satellites at the same latitude may be mainl
contributed to the objective magnetic fluctuations. Taking this advantage, we shall verify the filtering effect.
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lonospheric Disturbances Excited by Recent Volcanic Eruption With GNSS-TEC

# Yuki Nakashima[1]; Kosuke Heki[2]
[1] Natural History Sciences, Hokkaido Univ; [2] Hokkaido Univ.

GNSS-Total Electron Content (TEC) method is a useful tool to observe the ionosphere. We observed ionospheric disturbance
caused by the lower atmospheric resonance excited by two recent Plinian volcanic eruptions. In the case of the 2014 eruption |
the Kelud volcano, Indonesia (Nakashima et al., submitted), the lower atmospheric resonance excited by the continuing eruptio
caused long-lasting harmonic oscillations not only in the ionosphere but also in the solid earth. This year, we add the new cas
of the 2015 eruption of the Calbuco volcano, Chile. Two large eruptions occurred at the Calbuco volcano over the days 22- 2:
April 2015. The first sub-Plinian eruption started at “16:04 UT, Apr. 22, and continued for about 1.5 hours. The second one
started at "4:00 UT, Apr. 23, and lasted for 6 hours. We detected continuous oscillations of ionospheric TEC corresponding to th
two eruptions using GPS and GLONASS data from stations of the Argentine GNSS Array: RAMSAC. The waves propagated
with a speed of “1.0 km/s from the volcano. The frequency spectra of the TEC variation in the first eruption on Apr. 22 showed
clear peaks at 3.7 and 4.4 mHz, the lower atmospheric resonance frequencies. The perturbation also showed overtone peaks
a 10 mHz pulse-like signal at the onset of the continuous oscillation. The results suggest that a Vulcanian explosion occurre
prior to the Plinian eruption. On the other hand, the second eruption on Apr. 23 showed only a weaker peak at 4.4 mHz withou
overtones, suggesting that the second eruption was weaker but lasted longer than the first one. We are going to present detai
records of the 2015 Calbuco case, and compare it with past cases of ionospheric disturbances by volcanic eruptions, e.g. the 2C
Kelud volcano eruption.

@ JOLEKIC K 2 KK HE HiRE) & Z DIk

REUE EREN I, 3 LW ECPHIERIC & 0 i TRk & 4, i B 559 300kmD B EHAIERN LAZIR L 5 % (e.g.
Nishioka et al., 2013, GRL; Rolland et al., 2011, EPS; Saito et al., 2011, ERSYKA H HREhE 7)) = —EAkIc k> T
Ll E NS, T ORKEBIRBIOFE— RIS % i) 2R DEIAEROIRB)IE, 19904E D A HT I ER PR
EENFOBNE EH S E N Tz (Kanamori and Mori, 1992, GRL; Widmer and Z&amp;#252;rn, 1992, GREJ.
T, EFED GNSSEIHIHEDFEF & GNSS-TECEDFELIC K D, [EkHIER & FEEERE & OHRE) 2 [FIRHCHE A, KB RN
EDXSC ETFAHMNEACIET 200 2ELET 2T ENTES K% D IEs Tz (Dautermann et al., 2009, GJI; Nakashima
et al., 2014, submitted).

Z T THAIZ, 20154F 4 HICFEA L7V @ Calbucok LDMEKIC Wik & N7 K BRENIC DWW T E, GNSS-
TECEZ W CEREOETLE UL TERIL, £9°C DIV TEBE T ED X S HIKEIDMERE L 7z D2 fif E
9 ez HIR LTz, A T, Z Ot OBEENCINA T, 2 OB ORFRIZ IR E B U TR U 7285581 D0
TEICHET 5.

@ 20157 4 A D Calbucok 1Dk

CalbucoX LT, 20154 4 A 22 HA 5 23 HICHMF T 2 EOUET Y = —MPDFEA: Ulex. 18 H OBk 22 H
20:35UT/ 5] 1.51H], 2 £ H DMK IE 23 H 4:00UT 5] 6 Refislfkize U7z, C ORI, KED T 2 5454 2
Suomi NPPMEH T 5 U ET (VIIRS) MMHEA 7o K&UED S, I BV TRKRH BRI E Nz 2 &g 2 —
0 b ETREEINTV S k.

*The Smithsonian Institution’s Global Volcanism Prograniweekly Reportsk © (URL: http://www.volcano.si.edu/volcano.cfm?vn:
BT 72 X 20154F 6 H).

«+ff] 21X, CIMSS Satellite Blog (URL:https://cimss.ssec.wisc.edu/goes/blog/archives/#8#&# 7 2 X 20154F 6 ).

@ CalbucoX I LIMEAICPE S K& H HiiRE)

A, HRZS B FH GNSSELHIMEZ 3 U, iR 2% 1744 (Total Electron Content; TEGR B HI 9™ % Fi4: GNSS-
TEC %72 HWW T, Calbucok LM AIC & Dl & N 7e KUH HfREN ORI 2 ik A 7z, 2 DRER, 18 H & 2 JEH OIS
J59 %, JEHH 300RFEE OB KRS % X 5 R iEELAY Calbucokilih SiF & A EAbm T 27 R iERdT 5 2 &
MT &z, ThiZ, 20034 Soufriere Hills k115> 201440 Kelud KILDOHEBI TR L NAER L ZIZFKTHS. 2D LT
SlalZ, 18 HOBKIT DWW T —F RAFICHEEIA M E iz, Bl LHCL & GPSO 17 % 2 [T D dTEC DRI E
DWW, BRERE 7 — V) 2802 T, AR O IZS b 2B Ue, B HICE 1 EHOBPATET Tldx <, 2
J& HOWLKIC KX 2PN DN T E FEE 28 LTz 0, D KUK DOFEFIC DN T EIREL, M Lz,
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Detection of the variations of ionospheric total electron contentassociated with volcanic
eruptions using GEONET

# Aritsugu Chonan[1]; Hiroyuki Nakata[2]; Hiroyo Ohya[3]; Toshiaki Takano[4]; Takuya Tsugawal5]; Michi Nishioka[5]
[1] Engineering, Chiba Univ; [2] Grad. School of Eng., Chiba Univ.; [3] Engineering, Chiba Univ.; [4] Chiba Univ.; [5] NICT

Itis reported that ionospheric disturbances are caused by natural phenomena such as earthquakes and typhoons. Even thou
is know that the volcanic eruptions excite the atomospheric waves, there are few observations of ionospheric disturbances caus
by volcanic eruptions. In this study, we have examined the variations of ionospheric total electron content (TEC) associated witl
volcanic eruptions.

We analyzed TEC data observed in GPS Earth Observation Network (GEONET) by Geospatial Information Authority of
Japan. The TEC data is observed by 1200 GPS receivers, every 30 seconds. In this study, TEC data, in which mask angle
larger than 30 degrees, is used. We calculated the spectral intensity in each frequency band by the Fast Fourier Transform (FF
We analyzed 5 medium-size volcanic eruptions in Mt. Asama and Mt. Ontake since 2000.The reason we chose these even
is that they occurred relatively large scale in recent years in Japan and there are a lot of ionospheric pierce points (IPP) arour
volcanoes.

As a result, the variations of TEC by volcanic eruption are detected in 2 events out of 5 events. The variations of TEC at the
frequency band of 7.25, 8.33 mHz are shown. From the fact that the variations above the volcanoes appear about 10 minutes af
the eruption, it is confirmed that the acoustic wave is propagated to the ionosphere and excites the ionospheric disturbances. T
variation of TEC continues about 8 minutes from about 10 minutes later after the eruption. The center of the variation of TEC
is located south of the volcano. This is the same as the case for the earthquakes. This is because the electrons move along
magnetic field lines. In Japan, the magnetic field is titled to south.

HIFERL B E L WV o T BRI O RGIREIAAE L, ThUc X O EEHBEEIN G [ SNE T e NTVS. K
ISP, KREUREBIDRAET 2 2 RIS NTWSD, KIS E S BEEHEEELOBIIHEIE Z i E2 {EWV.
ZTT, AWETIE, KA S BEEE 27 74 (TEC : Total Electron ContentpZ# DI DWW T 2175 7z,

ARFZE T, PR GPSHIEHEINS A7 L. (GEONET : GPS Earth Observation Netwotk)k b EH & 7z TEC
T—R2 2z, fFTICE, GEONETD3Z{5 51 12004, #EANA 30 ELL LD 30T — X2 Z Wz, TO7—&IC
T 7 — 1) T2 (FFT : Fast Fourier Transfornf fiid™C £ic & 0, JEIREGRIHED AT hUsggEzE T L, TECDZ
B2 MREE Ule. TSI, 20004ELARICTRRILE K OHIELTHRE LI 5 FHITH 5. NS OFfIZ i s
LT, SEFEHARTHAE UKL TR B K E <, KILDAM I hiE U, #E—2 S5 O Eik
B OBEEMENZ D THS.

R, 5 EHII 2 TS S TEC OEBIDMHI E Nz, TECDZEIE, 7.25 8.33 mHzD &R 5 Tk
RmEN. WA 1050, MUE EBETE—2RRZ %MD, Bk X b F#E U RKIEED BB IR L,
BELELEEZONS. TECOZENE, BN L07FEENS BRENHD, Z0% 80 IREH LW HRMEENT:.
F/z, TECOZFOHRLE, Al ETidal, AbE EOBEARICRbNZ. Thid, BEHTIA=ICih-> TRE)
THHHEIGENTS2EDEEZ LN, MBI ZHTEAMKTHS.
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Small-scale magnetic fluctuations during the 2015 eruption of Chile’s Calbuco volcano
as observed by SWARM satellites

# Tadashi Aoyama[1]; Toshihiko lyemori[2]; Kunihito Nakanishi[3]; Michi Nishioka[4]
[1] Graduate School of Science, Kyoto Univ.; [2] WDC for Geomagnetism, Kyoto Univ.; [3] Graduate School of Science, Kyoto
Univ; [4] NICT

The Calbuco volcano in southern Chile erupted on April 22, 2015. About two hours after the first eruption, a SWARM satellite
passed above the volcano, and observed small amplitude ("0.5 nT) magnetic fluctuations with wave packet structure. We cz
also see this wave packet at magnetic conjugate point. lyemori at al. [2015] showed that these magnetic fluctuations are spati
structure of small scale field-aligned currents from analysis of initial data. Small scale magnetic fluctuations were observed by
CHAMP and are most probably coming from lower atmospheric gravity waves [Nakanishi et al., 2014]. Spectra of magnetic
declination at Huancayo , which locate at nearly the same longitude as the volcano and near the magnetic equator show 215 a
260 seconds peaks which didnt exist before the eruption, and we can guess a relationship with acoustic resonance between
ground and the ionosphere. On the other hand, ionospheric disturbances detected by GPS total electron content observation hi
about 210 seconds spectral peak. In this presentation, we show that small scale field-aligned currents observed by SWARM a
induced by vertical acoustic resonance during the eruption.

20154 4 H 22 H. FV MEEICNHIET 2 V7 2D Uz, B B 2 Kil%1C SWARM 2 DA LGE RS 22
Z2imi U, #9 0.5 nT OHRIE DI RIS 2 F DU Mt 258 2 80 U 7z & ORESHZZ B O3 i3 A L O M S % s F5
WTHRLN, £, SWARM #EHT B ETEZROWEICI T ZHHH 5. T OREEEINI MR RRFE R O Z2RIHS
BICESTEELINTVB T EARENTVS [lyemori at al., 2015] T D K 5 A2 HIE CHAMP 52 T & Bl X
NTHEH, R FEARKERORGKENHICK>TERLLINTNS EEZ SN TS [Nakanishi et al., 2014] /1)L
T & IFIFEH U CRESURENHEICNIE 9 % Huancayo TN IERZICERN S N7zt FRESEBIIN T — 2 DA A Ry D AR
7 MVIciE, BEKENCE R S Mo 7z 2158 L 260 Ao — 7 ME SN, i L & 2E ORI B 2 HF IR
EORGEEDMHERIE N D, &SIV T AT 3D ATD GPSZEHKE W 2B FEEIc B TEHRE—RE -
HNBH 210 FADEIA R 5Nz, ARETIE, VT 2 AERO SWARM # 5 & FREGER, 4278 7508
T OfEtriE R 7z i L. SWARM TRUHE N 7o MHIA R AR LR ISR S 2 SRR K > TH U &
B XA FEIC K B AR RS,
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The relationship between ionospheric disturbances at different altitude detected by HFLC
& ground motions associated with EQ

# Kazuto Takaboshi[1]; Hiroyuki Nakata[2]; Toshiaki Takano[3]; Ichiro Tomizawa[4]; Hiromichi Nagao[5]
[1] Grad. School of Eng., Chiba Univ.; [2] Grad. School of Eng., Chiba Univ.; [3] Chiba Univ.; [4] SSRE, Univ.
Electro-Comm.; [5] ISM

Many studies have reported that ionospheric disturbances occur after giant earthquakes. One of the causes is the infrasou
wave excited by surface waves propagated on the ground from the epicenter. In this study, we compared the ionospheric vertic
drift speed determined by HF Doppler (HFD) observation and vertical ground motions recorded at seismometer beneath th
reflection point of the HF radiowave in order to elucidate relationships between them. The HF Doppler observation is enable tc
detect ionospheric disturbances since this can observe ionospheric vertical drift from Doppler shift of HF radiowaves transmittec
from the Chofu campus of The Univercity of Electro-Communications. In this study, using Doppler shift data at 4 different
transmitting frequencies (5, 6, 8, 9 MHz), which are reflected at each different altitudes, ionospheric disturbances associate
with earthquakes are detected. To obtain accurate vertical drifts, we determined reflection altitudes of radiowave from ionogran
data (Kokubuniji) using POLAN (ionospheric density profile calculation software) . For seismometer data, we used Broadband
Seismograph Network (F-net) installed by NIED.

We applied band-pass filter (10 min window) to HFD data and seismometer data, every 20 sec period from 14733 to 179719¢
sec. In each bands, we compared vertical ground speed with ionospheric vertical drift speed at different altitudes and calculate
amplification rate of the atmospheric wave propagated upward. Target events are March 9th, 2011 11:45 JST (eventl) and Api
11, 17:16 JST (event2). In these events, HFD reflection altitudes of the radiowaves are 210, 225, 235, 245 km in eventl, 21:
224, 250 km in event2, respectively. HFD observatory is Sugadaira and location of seismometer is Onishi.

In both events, amplification rate of ionospheric speed (at 210 and 212 km) compared with ground vertical speed tend tc
increase with period. In comparison of the ionospheric speed at the ionosphere altitudes (210 vs 245 km and 212 vs 250 km
attenuation is maximum in 14733 sec period band(shortest period). These tendencies are due to attenuation by air viscocit
relaxation loss, thermal conductivity. Amplification rate of ionospheric vertical speed is maximum at 4463 sec period band in
eventl, 897108 sec period band in event2. This difference of frequency for maximum amplification is owing to the spectrum of
the ground motion and/or altitude distribution of the ionospheric density of each event. In the future, more events is needed fo
statistical analysis.

WEOZEE D, ERHERAEIEPWVERBEINRET S EPHNENT VD, TOREANZALD1DELT
EZBNTWEON, HEBICKORELIZL A =ik EOXKmMEMETITEM L. Z OB KK Ukzs
WO EHEE CHEET S L TEIAERCT VI D TH S, AWETIE., B Ry IS5 — HFD)BHHlT—XZ X E
U 7 BB B RS IR & 2 OB GHEE FOMEGH 7 — X X W B S NI ES Ok 72 Lg% C & T,
INSDOMDOBFRMEZRIAT S EZHNET %, BEXUEEKRENTS HFD Bl TlZ, E@EKHAMF v /3 A KD HF
WA S S, BEEE TR S NEBR 2 S 2 E R TRET 5, BEEHETEELRAEL, Jiﬁh‘mrc“fb\ﬁ td2&. ZEH
BB Ry TS5 =T W2 572, ZOREE) b K TOBMEO L FEiZEIdT 5 EhHKS, &
W7ECld. ZNENRSEEDRZ S 4 FBEBOBN T — 22N T, F—5HH TOEBO ST 2 HIEICES &
okt 211757z, BEEEIEEFHICHE VT D EMREZ RO 5720, EtEEEEREE 7 125 I POLAN 7z H
WCNICT DAA /TS5 LT —2 (H7F) KO EFEESERZRD, BRERSEERTVE Uz, BT — 212,
15 SRR ZE AR O [ HT T E BTG (F-net) OHIEEIE 7 — 2 (HJE) % iz,

JEIfRRT Cld. HFD 7 — & L HEH T — I ZNTN 10 %20 BPFZ /M), 14733 shvb 1797198 sE T 20 s/
B T Z Ik &t Uz, #H S LIS A Bl & (A O B HEE = S TOL IS 2 bk L, KKEED & s AN
9™ 2 BROIRME O HENEEE & LElg U7z, MRATARIZ 20114F 3/9 11:45 ISBEE (AN h 1) BX U 4/11 17:16 ISTEAE (1
NV R2)D2DO0HIEEL U, HFD K& AIFE T, EFHIRADT—ZZH Wz, HFD OE&EER. AV M1 T
210, 225 235 245km AN\ k 2 Tld 212 224, 250 kmTOEHHZFHH L T3,

FERE LT, WAy MCBWT, HmA g & ik U 7z BEiE 2% (at 210 and 212 kmDHEIERIX, £E
i E ERELBBHEANA SN, Fiz, ¥k @EE TOEHEE LR (210vs245 km and 212vs250 ki) 351 T,
FEEICBT B BETRE FIHOE W 14~33 sTHICBWVWTERATH >/, TNHOMEMIE, KXULEIH & EKIC K S 1%
ERGMM R LICKZMBENREL BB EHFERTH S EEZBND, BHEESE TORBICEN T, & HEIERD
RENFIHIZ, ANV K 1TlE44~63s ANV F2TIE89~108 s ZTNZENEE Tz, THiE. A\ MgDihES)
ICEENBHEBEEDENY, BTREOSESHODEVWR EDFENEZONDS, 5B, AV MEREPLT
DTSRRI BT H % 6
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Estimation of Atmospheric Disturbances Associated with Earthquakes from HF Doppler
Observations and a Numerical Simulation

# Kouhei Yoshikawa[1]; Kazuto Takaboshi[2]; Hiroyuki Nakata[1]; Toshiaki Takano[3]; Mitsuru Matsumura[4]; Hiroyuki
Shinagawal5]; Ichiro Tomizawa[6]
[1] Grad. School of Eng., Chiba Univ.; [2] Grad. School of Eng., Chiba Univ.; [3] Chiba Univ.; [4] NIPR; [5] NICT; [6] SSRE,
Univ. Electro-Comm.

By using HF Doppler and GPS total electron content (TEC) observations, it is found that atmospheric waves excited by earth
guakes cause ionospheric disturbances. In this study, we examined the relationship between seismic ground perturbations &
ionospheric disturbances in order to study the mechanism of the propagations of atmospheric waves. Using a numerical sin
ulation, we calculated temporal evolutions of neutral atmospheric waves, and then compare simulation result with HF Dopple
observation.

To do so, seismometer data nearby the HF Doppler reflection points is used as inputs of the simulation. We compare th
maximum vertical velocity at the reflection height calculated by numerical simulation and the maximum speed of the ionospheric
perturbation estimated by HF Doppler. Although the correlation coefficient is 0.72, the speed of the ionospheric perturbatior
estimated by HF Doppler is about 8 times larger than neutral atmospheric velocity calculated by simulation. This is because H}
Doppler observes plasma velocity, but numerical simulation calculates neutral velocity. Thus, we estimated neutral atmospher
velocity from plasma velocity observed by HF Doppler considering the inclination of geomagnetic field and compression mech-
anism Chum et al, 2012). The correlation coefficient becomes 0.63. The amplitude calculated by simulation is almost equal to
that estimated by HF Doppler observation.

HUREFEERHIC RS B S0 KR AL 5 | 2 RIC LTV T BV HF Ky 75 —% GPSERII L%
KL 4 (TEC) DBINC X > TS ANC 55Tl %o ARG, B 3 2 L— 3 Y20 TR0
AT = X LEBBING L, ML) & HEEETLOBEN 5 2003 5 C EAHNTH D, AR T TR
BORREOMIEY I 2 L— 3 ATV, TORBE HF Ky 75— BIIER & Oz 7> 1z

Y3 al— 3 YT HF Ry 75— MM S A5 CIBI & MUY 2 AJ) & U ORGSR
DRETTo Teo HF Ky 75—l S BRI PRI ORI, BN S 2 L—> 3 05 HF Ky 75—k
REIE ORI FEIEORANERD, TNERHG LT, TORE, MEFE 0728105 BUfiZR LT, Ll
TEING, TOKE LB HF Ky 75— BIlIOIES HAE o, CORREIE HF Ky 75 —EITIE 7S X<
DY TG EFN LTS T LICH LT, Bl S 2 L—3 3 > TR RO e 2 T LT3 C &
MR E LTERBNG, TTT, HF Ky 75— BH 5N T TS X< ORIEAIRIED 5., Rk, €7
DIEROWEZID RO, IR FOREEI AR (Chum et al, 2012) B 3 2 L—3 3 Y ORIRL e
fiofc, TORR, HIMEEIZ 063 5D, MIEOKE FEBHETHEL BT,

COBFHE D, IERKORIEY S 2 L— 3 YRIINT HF v 75— OBIRARITT 3B, ¥ 3al—
> = VKR 5 75 X DRREEHEE LT U (75 85755 5 T L9 7,
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The influence of refractive index in estimating neutral atmospheric speed from the
lonospheric speed observed by HF Doppler

# Hiroyuki Nakata[1]; Kouhei Yoshikawa[1]; Toshiaki Takano[2]; Ichiro Tomizawa[3]; Hiroyuki Shinagawal[4]
[1] Grad. School of Eng., Chiba Univ.; [2] Chiba Univ.; [3] SSRE, Univ. Electro-Comm.; [4] NICT

In association with natural disasters, such as earthquakes, volcanic eruptions, typhoon, and so on, the ionospheric disturbant
are observed by several instruments. Especially, HF Doppler observation is very sensitive for detecting these disturbance
Chum et al. (2012) have shown that, in order to estimate reasonable speed of the acoustic wave from HF Doppler observation,
is necessary to consider the following items: 1) the inclination of the magnetic field, 2) the absorption of the wave by viscosity,
thermal conductivity, and relaxation losses in polyatomic gases, 3) the temporal variation of the refractive index, namely, tha
of the electron density. From the equation of continuity, the advection and compression terms contribute the measured Dopple
shift. However, the effects of these two terms are dependent on many parameters, gradient of the density, the frequency of tt
wave, and so on. The altitude of the reflection of the HF wave is also important because the relation of these two terms is variabl
with altitude. Therefore, the temporal variation of the height profile of the electron density is indispensable to estimate the neutra
atmospheric speed of infrasound wave exactly. To do so, the numerical simulation of the ionospheric disturbances is very usefu
Using the temporal variations of the electron density calculated by the numerical simulation, in this study, the effects of these
two terms are examined.
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Spectral analysis of ionospheric and atmospheric perturbations associated with typhoor
using HFD and microbarometer

# Shin-ichiro Hirabayashi[1]; Hiroyuki Nakata[1]; Toshiaki Takano[2]; Ichiro Tomizawa[3]
[1] Grad. School of Eng., Chiba Univ.; [2] Chiba Univ.; [3] SSRE, Univ. Electro-Comm.

It is reported that ionospheric perturbations are excited by extreme weather conditions such as tornadoes and typhoons (e
Baker et al., 1969, Okuzawa et al., 1986). However, the features and propagation characteristics of atmospheric waves is st
unclear. We have examined atmospheric waves caused by typhoons, using HF doppler (HFD), which is maintained by Th
University of Electro-Communications, and microbarometer located at Mineyama-cho, Kyoto prefecture. In this study, HFD
receiver data for 5006 kHz observed at Sugadaira is used. Because of unstable ionosphere in night time, we examined HFD d:
from 7:00 to 18:00. Details of typhoons, such as path, atmospheric pressure, and wind speed, are provided by Digital Typhoor
managed by National Institute of Informatics. Here, we introduce the characteristics of Typhoon No.26 in 2013. This typhoon
passed Japan in October 15 - 17 in 2013. It was closest to the Sugadaira observation point on October 16. From dynam
spectrum of HFD data, it is found that perturbations of spectral intensity at the frequency under 5 mHz were observed in thes
3 days regardless of the distance between Sugadaira and Typhoon No.26. However, spectral intensities of perturbations at t
frequencies of 1 mHz and 2 mHz were enhanced after the passage of Typhoon No.26. On the other hand, spectral intensity
perturbations at the frequency from 5 mHz up to 40 mHz were enhanced when Typhoon No.26 got closed to Japan. Spectr
intensity on barometric perturbation is also strong at the frequency from 5 mHz up to 50 mHz. Here we examined temporal
variations of spectral intensities at 1 mHz, 4 mHz, and 30 mHz, comparing them with the distance between Sugadaira observatic
point and the center of Typhoon No0.26, and with wind velocity at Chichibu, which is the nearest observatory to the reflection
point, Sendai, Mito, and Tsukuba. Data of wind velocity was provided by AMeDAS, maintained by Japan Meteorological
Agency. As a result, when Typhoon No0.26 was approaching Japan, the spectral intensity of the perturbations at 30 mHz wa
clearly enhanced, but not at 4mHz. Therefore, it is clear that typhoons seem to affect spectral intensity at frequency higher tha
5mHz. The spectral intensity of perturbations at 1 mHz was enhanced in 5 hours after the closest approach of Typhoon No.2¢
The spectral intensity reached its maximum when the wind velocity became the strongest at Sendai and Tsukuba, but the wir
velocity at Chichibu did not reach its peak. Because the wind associated with Typhoon is not always strongest in the center o
Typhoons, the ionospheric perturbations are observed around Typhoons.
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EAEDH AL E DML WRRSEMFICHEO RN RE L, CNDEEEEILZS ST EMsNTVS (e.g.
Baker et al., 1969, Okuzawa et al., 1986) Z DRI RKKUEE DEMFFIEIE I E N TWhEwn. RfFZE TR, SR
WS 2 KRKUNBI O 2175 T2, BAOBERENEMNT % HF Ry 75— (HFD), M&ERIOT—2Z VT, KR
BT =R EZAF 2y T AXRY MIVOfRKT, AT NIViREORZL Ot 21T 72, SV HFD 57— %1%, &
OB THS E Nz 5006 kKHzDRZET— 2 Th 5. WKL T — 2, FEERFIELITICRES N TS EDZHN
Tz. 7535 HFD 7 — X Offki 247 5 Wi Hid 7:000 5 18:00F T& L. THUZHED S HOH F TORFFFICMT Tl
TBHLE OZFNIEFICKE L, BMIEY TRV TH 5. BRDT—RICDWTIE, ERTEREVIZATIEE T %
FYUZVERIOEIE U, R LT, BE 20134 26 SDOMEEERRS.  OHEIE 2013/10/150 5 10/171Ch
FTHARIC EREL, 10/16 8:00 (IST)CE FEEMSICREL L. BUISENIZHFD 7—2DX A+ v 7 AXT MLT
&, BEUEEKRHC 5~40 mHzOFEICBWTAXRY MUEED FANE SN, —75, 5 mHzEU ORI TldHE A
FELTOERVEEEEWARY MURER R LTSS, K 12 mHZICBW T, GROREL 5K 5 RRFE%Ic,
ARY MUVIBED FEMNALNE Z ENbho Tz, BERVNICBW TS EEREC Ky 75— 7 b OIRIER 0.2 HzD
ZEINHE BN, MERHEHT—XICDO0nTh, BAFIv I AXRT VT 5~50 MHZ TAXRY MUgED FEMRRES
N, HFD D& L FEFEOEERL TS T Ebhol. TDX ST 5~40 mHzOFHIC BN TAXRY RVRED |
AR bNEC L, BREEBEOHEREROEESEHRE AT MVgED FANRR SN D, 1 mHz 4 mHz, 30
MHZ IC DWW T ARY MVRE DR L DN 2175 Tz, [AFFC, B8 &Sm0 & OFEE, S PR e Z0
A BT 2 MEZ NZENORFEZ L E L, BEEZMNT Uiz, JBUEIC DOV TIE, SRTOMET % AMeDAS 7— X 7%
AL, B, BRIV, ZOEIOBRIMS & UTihad, &EH, D, iz



Hwiz, ZORER, AXT FVREDORHZLICHNT, 30 mHz TIEBEGEEIFIC BT 5 AT RUSED FFNES
NBHOICHL, 4mHz TRZNZEHEE TRV Ebhote. ol bl, FkDOXAF Iy 7 ARYT FLOET%Z
WEZZ L, AR TOARY MVER, GRICHEDI L XBHENL VB G2 LEZENS. 1mHZT
&, BEADVE RIS ERELD 55 5 RERRGEZIC, HFDICHBWTANRY MVRED FENR SN, JEEICDWT
&, AT MUREDOE—7 EBRBINA TOREE — 7 D —H LA N—AT, i, DX TOREE—7 B —KL
fe. TOTENS, BEICXZHEIE EOBHELINCE RATOSARENEDNH 2 T DD S.
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Long-term variation of horizontal phase velocity spectrum of mesospheric gravity waves
observed by an airglow imager at Shigaraki

# Daiki Takeo[1]; Kazuo Shiokawa[1]; Yuichi Otsuka[1]; Takashi Matsuda[2]; Mitsumu K. Ejiri[3]; Takuji Nakamura[3];
Mamoru Yamamoto[4]
[1] STEL, Nagoya Univ.; [2] Sokendai; [3] NIPR; [4] RISH, Kyoto Univ.

Atmospheric gravity waves (AGWSs) generated in the lower atmosphere drive global-scale pole-to-pole circulation in the uppet
atmosphere and affect the transport of materials. There were many studies about the AGWs in the past, and various paramet
such as wavelength and phase velocity were analyzed. However, long-term variation of horizontal phase velocity spectrum c
the mesospheric AGWs for more than 10 years have not been studied yet. In this study we analyze the horizontal phase veloci
spectrum of AGWSs by using mesospheric airglow images obtained at Shigaraki MU Observatory (34.8 deg N, 136.1 deg E) o
Kyoto University over 17 years from October 1, 1998 to 2015. We use 3-dimentional Fourier analysis procedures of airglow
images proposed by Matsuda et al. (2014), making it possible to analyze large amount of data. We will investigate relationshi
between the long-term variation of AGW spectrum and variations of other parameters, such as quasi-biennial oscillation (QBO)
El Nino (ENSO) and 11-year solar cycle. In the presentation, we report initial results for long-term data analysis obtained by
applying this analysis procedures to airglow images of Shigaraki.
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Matsuda, T. S., T. Nakamura, M. K. Ejiri, M. Tsutsumi, and K. Shiokawa (2014), New statistical analysis of the horizontal
phase velocity distribution of gravity waves observed by airglow imaging, J. Geophys. Res. Atmos., 119, 9707-8211;9718,
doi:10.1002/2014JD021543.

FERAKTEREINIERKENRE, FERR AR FrmfEiRzs | U, MEOERICKE B Er 52
%o WBEICHRKENICHET ERIEZZ L H D, WELNMNDEE R EREL 585 X—=Z2ORHMrbnTELA, 10
DL EOEINC 72 % RS E 1 OAKCEAARRE AR 7 RIVOFHTIZITONTWOERY, 2 THAEZ., HEAYE
DAE3 MU BIIFT (LA 34.8J%, Hif% 136.1%) ICRE SNIEHBEHAKA A=Y V7Y AT L (OMT) DL KRS
A A=Y v —OEMEHIT— & (19984 10 H 1 H~20154EHI(F) Z W T, KKEEDOKCEAHLEEE 27 R LOR
72175, it DOF41d Matsuda et al. (2014 W%, TOFiERZ 3Kyt T7 — Y TZHE FIW T H BN B{GULEE %
1oLk, REDT—X2ZW/H TN TE S, 1TEBMOEMT —2ZiHN% T & T, FRERKDUE 2 455 2 E)
(QBO), T)b=—=13 - m/i#kH (ENSO) K7D 117G HEH & OHBE E. TNEX TR E Niah > Te KE S
ORFMENEENS C LRI E NG, BETIE. 17EDOT— RTINS T, A TFEEEROT—XIH#EA Lz
WIHHERS R £ T %,
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Matsuda, T. S., T. Nakamura, M. K. Ejiri, M. Tsutsumi, and K. Shiokawa (2014), New statistical analysis of the horizontal
phase velocity distribution of gravity waves observed by airglow imaging, J. Geophys. Res. Atmos., 119, 9707-8211;9718,
doi;:10.1002/2014JD021543.
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On the physical mechanisms of tidal modulation of gravity waves observed with MF
radars at Poker Flat, and Tromso

# Takenari Kinoshita[1]; Yasuhiro Murayamal2]; Seiji Kawamura[1]; Satonori Nozawa[3]; Chris Hall[4]
[1] NICT; [2] NICT; [3] STEL, Nagoya Univ.; [4] TGO, UiTO

The neutral wind velocity data from mesosphere to lower thermosphere observed by MF radars at Poker Flat in Alaska an
at Tromso in Norway has been observed since the late 1990s. The present study examines the relation between short-peri
mesospheric gravity wave activities and the background state including diurnal and semidiurnal tides using these MF radars’ da
for 10 years of 199972008.

Observed wind velocities having the 174 hour period components are analyzed as short-period gravity waves and those havir
harmonic components with periods of 48, 24, 12, and 8 hours are calculated every 30 minutes. The previous study in lUGG201
showed that the maximum of GW-KE occurs at Poker Flat when zonal wind is easterly from November to December and zona
wind transitions from easterly to westerly from January to February and from May to August from climatological 1-day composite
plots of 12 hour components of zonal wind and GW-KE. The results of Tromso showed that the maximum of GW-KE occurs at
local time when zonal wind is westerly from November to February and easterly from May to September. Next, considering the
physical mechanisms under these relations, we confirmed that these relations can be explained by the critical level filtering c
gravity waves except for summer cases at Poker Flat. We plan to investigate the summer relation at Poker Flat in more detail ar
discuss another physical mechanism.

TIAN « R—H—TFv NRUG/)VY z— POLVICHREET N MF L—Z—IC X O BN 5 FEEEIC BT %
FR I EGE T — 2 DY 19904E R ELIRBIII E N TV 5, ARIFFETIE 104 (1999~20084) D _Fad#lilll7— 2 Z VT,
T HE 1 TGN OO H R IAZSE) & 2 HRY I 2 3 1 s B O BRI DWW TEEMICIN %,

9. INF Tl TEIMT L ARk, KPR T — & ) 5 E i &0t #2175, < T ik 305
V7T —2 5 HEhH LY RERRE, 8, 12, 24RFEDIEL K 2 7 v 7« >~ 7 UTRIE L itH7Z 3057 Z &Ik
Wiz, —H. 1~AR R EZ R DOBEL & MR E i & U T Uiz, B9 e GW-KE OHEHIR 7O 1 Ha YR
Vv MENTESH T LIS 10EDRITE LR, R—=h—7F v b Tl 11~12 HIc BV CEHEIW D AR, 1,2, 5~8
ATREEELDSHMICED SR, PO LY Tld 11~2 AliZBWCEHEW AR EEE, 5~9 H Tl ERIC GW-KE hix
K&xBT ENbh-o7 (IUGG2015), TDHEDOYIFA = X LB R LR, EFEOR—1—77v FTHHN
TeBHRLIAN, EITED 7 VT 4 BV LNV T 0 VR D) VA K BT « FHRICK DEBATE S C LAVRE Nz, 514,
BEOR—H—7Fv b TRENTz GW-KE & iy & ONAAHBER KL T, GW-KE O HJEHR BT I Y 7 ¢ AL
LANIVT )b Z Y VT TRBIATELRWHR DWW T I SIS, YA WXL ZEHRT S TETH 5,
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Airglow image of atomospheric wave captured from the International Space Station

# Yuta Hozumi[1]; Akinori Saito[1]; Takeshi Sakanoi[2]; Atsushi Yamazaki[3]
[1] Dept. of Geophysics, Kyoto Univ.; [2] Grad. School of Science, Tohoku Univ.; [3] ISAS/JAXA

Whole image of the wave-like structure in the mesosphere was captured by an imaging observation from the Internationa
Space Station (ISS). Limb imaging observations with a digital single reflex camera Nikon D3s provided us mesospheric airglow
images with very wide field-of-view (3,000 km width at the tangential point). The wave-like structures were seen in mesospheric
airglow including OI, Na and OH airglow. A wave like structure in Ol airglow intensity was captured and accompanied with a
peak height modulation. The observed wavelength and width of which are about 1,000 km and 2,500 km, respectively. Anti-
phase structure was seen in Na and OH airglow, which are lower layers of mesosphere airglow. Previous airglow observatior
captured small scale (10 - 400 km) structures by ground based airglow imagers and large scale (several 1,000s km) structures
satellite limb scanning. The observed mesoscale structure was found to be larger than small scale gravity wave structures b
smaller than whole earth convective structures. The entire image of mesoscale wave (1000s km wavelength) being presented
this work fills the gap of the previous observations. In the presentation, the cause of this structure will be discussed.



R005-P20 215 Poster BfS: 118 2H

FEFHAT— 3 b @Tﬂ%@%ﬁ?ﬁﬂ%ﬁﬁﬁ%\T:kﬁ%ﬁﬁFEODT\Eﬁ@E/ﬁ(ﬁﬁi%@

# Akl KA [1]; 7k HRR [2]; BERE MK [2]; Bk #hi5e [2]
[1] 5OK - B - #IBR; [2] 5UACK - B - HBRYy R

An estimation of three-dimensional structures of airglow emission discontinuities using
images taken from ISS

# Masato Sato[1]; Akinori Saito[2]; Yuta Hozumi[2]; Yusuke Akiya[2]
[1] Earth and Planetary Sciences, Kyoto Univ.; [2] Dept. of Geophysics, Kyoto Univ.

Three-dimensional structures of airglow emission discontinuities were revealed using images taken by astronauts from In
ternational Space Station (ISS). Airglow layers over the Earth’s rim were captured by astronauts with a digital camera on the
nighside. Because these images had sensitivity for the visible-light range, Na 589nm, OH band and Ol 557.7nm emissions 90k
altitude were expected to be dominant on these images. Two discontinuities on the airglow layers were observed on 16 Octob:
2011 and 26 August 2014. They were observed from various viewing-angles for 4m24s and 8m15s, respectively. Thus the thre
dimensional structures of the discontinuities were estimated from these series of images. It was found that the discontinuitie
would be the location where the two emission layers, Na and Ol, were separated in altitude. It is also found that they extende
over 700km in the zonal direction. We estimated the altitude distributions of the volume emission rate of these emission layer:
and their spectrum by using Abel conversion. From the ground-based optical observation, the mesospheric bore has been c
served as an airglow discontinuity. The observed discontinuities and the mesospheric bores have similarities and differences.
the presentation, the three-dimensional structures of the discontinuities will be reported, similarities and differences between th
three-dimensional structure and physical description of bore will be discussed, and generation mechanism of the discontinuitie
will be discussed in the comparison with that of bore.

HEIFRFH AT — 3 > (ISS) b DFHEMRG 71T K 2 G572 L TRSOEHEE OAE iSO 3 ot 22 M54 72 i
5MC Uiz FHEMITLICK 27T 2V A5 % AW EHIRGICIEHIER Y L BRI &amp;#124415. 5T\ %,
A R DIRIG Tamp;#124415% % 4. TN HIE. @ 90kmAEIC/FIEY % Na 589nm T OH #F & O1 557.7nm
DREZIEH &amp;#12441 37l T&amp;#124415 % L EZ bNb, 20114F 10 H 16 H MU &amp;#12441; 2014F 8 H
26 EI L:ﬁbhtj‘m{%f&amp #12441]3 KEOCEICHEEZE DA @ﬁﬁi_h\&amp #12441BIHIE NIz, ZNZ&amp;#12441;

53 2411, 8743 15FMIDBIHNC K> THREFRSE L RAED Dy L T el =X MiEOHEE %2175

c }:fJ‘&amp #12441112Kk 7, ZOFER, RO ERREEIE Na & Ol D ZDDKRX fn;%fnl%fa\&amp #12441;1 FIich
N3 LICEBEDT&aMp;#124415 % T & h&amp;#124410o o7z, £z, NEEEIXIZIZ&amp;#12441 5155
FNCHE 700kmEL EIC D72 D LA &amp;#124415 TV 5 T L &amp#12441b o7z, £z, 77— \&amp#12441)V%
a7z V% T & T&amp;#12441 380D Volume emission raté & 754 M U &amp; #1244 158 AR T NIV OHEEZ1T >
Too M ED S O RKOEEINT&amp;#12441 13 I R &amp;#124417 & U TREOCHEE OAHE RS H &amp;#12441;
BT N TV 2 &amp;#12441; SlalOAEGGE X PE R&amp;#12441)” L LB 2 MHE &, —H LU AWEEZ
DEMN&amp;#12441fA5 0 L 755 Tz, #E T &amp;#124415% . BIHIE N7z iR SOEASER RS D = RyC2e iR
S U, ZOR&amp;#124417 OYFERIMEE & ORI N CHE RIS DWW CHn 2179 &, K7 OLpGEfE & T
i U7a Y 5 4 [a] O ASE S O 4 BRI DWW T DR ZT T2 9,6



R005-P21 215 Poster BfS: 118 2H

AbRE2 2R L BEd 2 AR AR R HE L D A

# AR VAT [1]; B2 SR [2]; Ve BRI [3]; =i I [4]; AR BiEE [5]
[1] SRAEK - B - Hi¥p; [2] BRALK - B« BRE TS A KA [3] ALK « ME T I A2 Z—; [4] ALK - Bl - E TS
AR K&t > 2 —; [5] HALESH

Dual frequency observation of subionospheric perturbations associated with Hokuriku
winter lightning.

# Yosuke Morinaga[1]; Fuminori Tsuchiya[2]; Takahiro Obara[3]; Hiroaki Misawa[4]; Noriyasu Honmal5]
[1] Geophysics, Tohoku; [2] Planet. Plasma Atmos. Res. Cent., Tohoku Univ.; [3] PPARC, Tohoku University; [4] PPARC,
Tohoku Univ.; [5] Tohoku Electric Power Company

Intense electromagnetic pulses (EMP) radiated from lightning discharge could cause heating and ionization and alter the cor
ductivity in the ionospheric D-region. While modeling studies[1] show that change of ionization state in the lower ionosphere
depends on intensity of EMP, there is no clear observational evidence that shows quantitative relationship between them. Tt
purpose of this study is to reveal influence of the lightning on the lower ionosphere and its dependence on properties of lighting
discharges. The change of the conductivity in the ionospheric D-region is detected using perturbation in low frequency (LF)
manmade radio waves which propagate a waveguide. We have already compared the subionospheric perturbation of a JJY tra
mitter (Haganeyama, Fukuoka, 60kHz) measured at the Zao station (Miyagi) with intensity of EMP and found a trend of positive
relationship between them [2]. However, total number of event used was 72 and the statistical significance was still poor.

For this purpose, two LF radio observation systems were installed in Takine (Fukushima) and Sasaguri (Fukuoka). Radio sig
nals from two JJY transmitters at Haganeyama (Fukuoka, 60kHz) and Otakadoyayama (Fukushima, 40kHz) are simultaneous
measured at Takine and Sasaguri, respectively. Radio propagation paths of both transmitter &amp;#8211; receiver pairs a
almost overlapped and the midpoints of both paths are located over the coast of Hokuriku area. These enable us to investigate t
lightning effect on the lower ionosphere at different height because it is expected that reflection heights of radio wave depend
on radio frequency.

The LF signature of subionospheric perturbations associated with winter lightning in the Sea of Japan (around Hokuriku) ha:
been observed from December 13, 2014 to March 31, 2015. Signatures of subionospheric perturbation (which is called earl
event) which occurred immediately after the causative lightning were detected. The total number of the early event detectel
during the period is 202. We also derived the peak current of causative lightning from LF atmospherics observation. The peal
current is usually used for a proxy of the EMP intensity. Using these new data sets, we will show the statistical relationship
between the phase change of subionospheric perturbations and the peak current and its dependence on the transmitter freque

[1] E. D. Schmitte.: Remote sensing and modeling of lightning caused long recovery events within the lower ionosphere using
VLF/LF radio wave propagation, Adv. Radio Sci., 12, 241&amp;#8211;250, 2014

[2] Morinaga et al.: Signature of subionospheric LF wave perturbations associated by Hokuriku winter lightning observed at
the Zao station, JpGU meeting, Yokohama, 2014
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Tracking of lightning area and estimation of the motion vectors

# Shota Onishi[1]; Yukihiro Takahashi[1]; Kozo Yamashita[2]
[1] Cosmosciences, Hokkaido Univ.; [2] Dept. EE, Salesian Polytechnic.

Previous studies suggested that there exists a good relationship between frequency of lightning and atmospheric convecti
or precipitation [e.g. Deierling and Petersen, 2008]. Therefore, lightning data can be used as a proxy for the presence of dee
atmospheric convection and precipitation. To monitor time series behavior of lightning activity, it is possible to understand more
detailed relationship between the lightning activity and atmospheric convection and it is possible to predict the distributional arez
of precipitation.

Our purpose of research is to calculate a time variation of the frequency of lightning of cloud to ground lightning (CG) and
that of spatial distribution of lightning.

We analyzed 3909 events of CG observed by Japan Lightning Detection Network (JLDN) from 17:30, August 12th 2013 to
19:14, August 12th 2010 (JST) in Kanto region to estimate the frequency and spatial distribution of CG for every minute and
with 1km square grid. We calculated the cross correlation function between the CG distribution at a certain time and that of the
one minute later in order to estimate the motion vector of CG area and we required the luminance centroid to track CG lightninc
area, which might be useful to predict the distribution few minutes later. It is possible that we can estimate the motion vector of
the one minute later with an accuracy of a few hundred meters and using the luminance centroid, we predict the distribution o
lightning area and the time change by fitting.

In this presentation, we will discuss the adequacy of analysis method and our initial result. Also we will consider the relation-
ship between fitting function of the luminance centroid, the distribution and frequency of CG.
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Evaluation on specification of lightning observation network in Kanto region based on
electric measurement in VLF range

# Kozo Yamashita[1]; Yukihiro Takahashi[2]; Jun-ichi Hamada[3]; Jun Matsumoto[3]; Hiroyo Ohya[4]; Fuminori Tsuchiya[5]
[1] Dept. EE, Salesian Polytechnic.; [2] Cosmosciences, Hokkaido Univ.; [3] Geography, Tokyo Metropolitan Univ.; [4]
Engineering, Chiba Univ.; [5] Planet. Plasma Atmos. Res. Cent., Tohoku Univ.

Establishment of monitoring method for thunderstorm activity in urban region is necessary to reduce flood damage caused b
heavy rain and take measures for power outage by lightning. In the previous studies, lightning occurrence data was used as
proxy for the presence or absence of vertical atmospheric convection that causes generation of thunderstorm. Recently, lightni
observation is focused on as an efficient way to monitor cumulonimbus cloud.

Purpose of this study is a quantitative evaluation of lightning activity and nowcast of thunderstorm activity in the Kanto region.
We have already constructed observation network based on electric measurement to monitor lightning activity in the Kanto regiol
and started the observation from 2013. This network consisted of six receivers installed at Hachiouji-shi (Tokyo), Yokosuka-shi
(Kanagawa), Koto-ku (Tokyo), Kofu-shi (Yamanashi), Ohamishirasato-shi (Chiba), and Maebashi-shi (Gunma). Frequency rangt
in electric measurement is 1-40kHz. Data obtained by multipoint observation is synchronized by GPS receiver installed at eac
station.

From July 2015, observation systems of all stations are revised. In this presentation, we report the details of new system ar
summarized the specification (accuracy of geolocation and detection efficiency) for new system.
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Capturing mid-latitude sporadic E layer by INSAR

# Takato Suzuki[1]; Kosuke Heki[2]; Jun Maeda[3]
[1] Natural History Sciences, Hokkaido Univ.; [2] Hokkaido Univ.; [3] Hokkaido University Library

Maeda and Heki. (2014) succeeded in capturing sporadic E (Es) over Japan two-dimensionally, using the observation of Glob:
Navigation Satellite System - Total Electron Content (GNSS-TEC). While the GPS is originally used for the crustal deformation
monitoring, Interferometric Synthetic Aperture Radar (InNSAR) is another space geodetic technique that allows us to detect crust:
movements. SAR transmits a microwave pulse and receives the reflected pulse while a target on the ground is in the beam |
using an antenna on the platform like aircrafts and satellites, so that it can implement virtually a large aperture antenna an
can create high-resolution images. InSAR can detect crustal deformation signals between the two acquisition dates as a tw
dimensional image by taking the difference of the phase data of the SAR images. Like GNSS carrier phases, ionospheric effe
sometimes appears on the INSAR images. The lower the used microwave frequency, the more notably the ionospheric effe
appears. Hence, a satellite using L-band microwave like Advanced Land Observing Satellite (ALOS) is advantageous to dete
ionospheric phenomena. If Es can be detected by INSAR whose spatial resolution is higher than GNSS, we can understand
spatial structure in more detail and help to clarify the generation mechanism of the Es. In this study, we aimed to detect Es ove
Japan by INSAR.

First, we chose the dates whose critical frequencies of Es (foEs) were more than 15MHz at ionosonde in Wakkanai, Kokubunj
and Yamagawa in the morning in 2006 through 2010 from May to August. Second, we chose the data of ALOS/PALSAR whose
observing areas and dates are as close as possible, and generated INSAR images. An interesting phase shift appeared on or
the images, the pair of March 28, 2009 (Master) and Jun 28, 2009 (Slave), and it had northeast direction slope. Although th
entire shape could not be imaged due to the sea surface, we could observe four patches; the spatial scale of each patch is ak
20km. Converting this phase shift into TEC variation (dTEC), it turns out that dTEC=0.44TECU, which is close to when Es
appears. However, we could not identify the altitude in the INSAR image, and thus we used GNSS-TEC. As a result, a similal
signal was detected near the place where the phase shift appeared on the INSAR image. We could identify the altitude of tf
signals to be 100km. Therefore, it turns out that the phase shift on the INSAR image is caused by mid-latitude Es.

At present, ALOS-2 which is the successor to ALOS is operated. We chose the data of ALOS-2/PALSAR-2 in 2015 from May
to July in the same way as above. However, there were no data observed the same area by the same observing mode to gene
INSAR images. Therefore, we could not get INSAR images. On the other hand, we could detect Es by GNSS-TEC near the are
and the same time observed by ALOS-2 on each date, May 20 and July 24.

Maeda and Heki (2014)id Global Navigation Satellite System - Total Electron Content (GNSS-TEE)\ 5 Z & T, T
NFETENE OB TUNBHIE N> TAAEEDART T v 7 E (LR ES)E Xt HEZ % T LIS L
7z. —7, GNSS& [FIRRICHIRAEINEZ B & Uz FHAHEAIC Interferometric Synthetic Aperture Radar (InSAR)
H3. SARIIIZELHEZRED T Ty hh— LS niT7 V7 FHERAVT, i Ex2—2y RHBE—LOHICAD
B HEPORF 22 TED BT LT, REMICKZZMOEDY V7 FH2FBE L, @nfReED L — X —lif§z Lk
I 5HEMTHS. INSARIZE L2 ~DORHAICEIIE N7z SAR DA T — X D7 S TSI X > T, DO
DM = 7 B Z HICER E UTRIBT 2H0iTH 5. INSAREIRIC & EBHE O ENENS Z EMNHD, T
NI Lo~ A 7 a O EMRANME £ X D BEICHIN, Advanced Land Observing Satellite (ALOS) ALOS-2 D
X9 7% L-bandD~ 1 7 0z i 7 2 X BB O BIR OMHICEFI TH 5. GNSSICH L TZEM2 fiREETHE S INSAR
T EsZM TENL EsDZEM D iZ K OFHICHIS T e TE, TNETHRHEETH - 7z EsOFE A K = X Lfi#HD
TFFICE D LHARFEND. A TIIHA LEZED Es’z INSAREZHWTHIET 22 L2 HNE L.

F£9, HEN - [1/95F - (DA A /Y 2T 20064720104ED 578 H OIS Es DEFSE 4L foEsHY 15MHz 1L
bEotzHZEREAR. XS, BIIHEE & BIRGATAHKE S 72150 ALOS/PALSARD T — R 258 ATE. 3RV EshEN
TWHD S 5 20094 6 H 28 HIC DWW Tlid PALSAR {4 (Path:72, Frame:292072950)1S 5 N7z & V> 7z DT,
TN Slavelfifg & L, [A U Path/FrameC EsH N TV a0 PALSAR [ (20094F 3 A 28 H) 7% Masterifif & U CTfE
B U7z INSAR H/RIC BN MIHIZ LB . LR mIcEE 2 RS, 2EOBIZEE NiETRYINTHE D Thh
S5VH, 4008y FHRRTEN, 1 DDy FOREEZI 20kmIEETH -7z, TONHELE TECZ L& (dTEC)
IR LTz T A, dTEC=0.44TECUL x5 7z, THUE, EsHHALTEED dTECICIIVWMETHS. LA L, InSAR[H
Gh 5 TIREEDHHRMNTER. Z T T GNSS-TECZ W TN Liz& T 5, GNSS-TECY v 7" CT% INSAR T
NMHZEDBEN TG HEICH X 5y 7 F VBRI E N, @ER 100kmERFET ST ENTER. Ko T, MifZE
b LR ESTH S &hbnD, InNSAR THHEE EsEitld 5 LN TE k.

BIE, ALOSITEMAZEIELTED, ZO%MKETH S ALOS-2EAINTWVS. il &R UAIEIC KD 20154 577
H®D ALOS-2/PALSAR-2DT—Z Z# LTz, UL, InSAREGZIERT % 128 D[E CERHITEEZ 7 € — Rt
BUIeT—2h7%<, INSAREIGRZ(ESDZ ENTEHRWVIREETHZM, 5 H20HE 7H 24 HDOZNZND ALOS-2D
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Study on the structure of the electron temperature and the electron density in the
sporadic E layer

# Yumika Sakamoto[1]; Takumi Abe[2]; Wataru Miyake[3]
[1] Aeronautics and Astronautics, Tokai Univ.; [2] ISAS/JAXA,; [3] Aeronautics and Astronautics, Tokai Univ.

The sporadic E (Es) layer has been studied for a long time, and its generation mechanism and the composition have bet
discussed. However, there were very few discussions about the thermal energy budget inside the Es layer. This is becau
that only the limited number of reliable electron temperature data inside the sporadic E layer are available in the literature. The
electron temperature is known as one of the most important parameters to discuss thermal energy budget of ionosphere. Howev
it is generally difficult to make the detailed measurement in the vertical direction inside the sporadic E layer because a velocity
of the sounding rocket is very fast and the Es layer is very thin.

The sounding rocket &quot;S-520-29&quot; was launched with a main purpose of investigating spatial structure of the Es layel
from Uchinoura Space Center at 19:10 JST on August 17, 2014. In particular, we tried to understand 3-D structure of sporadi
E layer by using several complimentary instruments. Langmuir probe installed on this rocket is capable of making high-speec
sampling of probe current, and thereby it is possible to estimate the electron temperature and density more than 10 sampl
per second. In addition, it becomes possible to obtain the temperature and density in lesser time interval by adopting a ne
method of interpolation for obtained current - voltage relationship. Data obtained from Langmuir probe measurements sugges
that the electron temperature significantly decreased in the Es layer with respect to the background temperature. Furthermor
the detailed trend of the electron temperature from its boundary toward the center of Es layer was obtained due to high-spee
sampling.

In this presentation, we will discuss what suggestion the observed temperature data brings for energy budget inside the E
layer by conducting numerical consideration.

ART T v 7 EFEOBIA - MHFRICBERVELDH D, ZOERANZZXLNTOAF ARG ENEm SN TE .
LA L, WETOALIIVF IS 2w IR IChnn. ZORKFE LT, BERIWEARST T v 7 EFET
DHNEBNEDD 5 EWFIREBIT — 2 WA 2EELMAELED oI e BIF 5N 5. B FREISEEE O
TRV F—UEZ T 5 L CEEZ/INTA—RTH BN, —MICART T ov 7 EEOEETMORIZIFFE IO
O, @HETRITS 2B MK 2T O5EIIHE L > 727D TH B,

TERERELENC AT B ART T 1w 7 EEOZERMNGEY]Z THIE LT 264E 8 H 17 H 19K 1079 00# (HA
FRHERE) 1T 2 PR N 2 I T 2 BRI & O B 7 b S-520-295 MM T EiIF 5Nz, 2oy b
ST T Y TINARER D VTR a7 T u— TSR ENTE D, HOM Ak eBA Ll tlick>TT
NXTOBIME O LMD (220D MRT, AKRZT v 7 EENOE FEE -« HEOZMREOHEED ATREICE >
Te. ZTOMRELT, ETHENENT2ART T 2w 7 EFNICE T 2B FREOZDE > EDREN, HELD
BRSNS HUIC A © TREEDIEBIC D LT LA S x> Te.

ARLTIE, BTy FTEROENTEEFREDMDARS T v 7 EFNOAT 3 )VF—IEITH LT EAZRE
252 %D, BUEINCRES 21T 5 T RIS DOV TG 21790 ART T v 7 EFZFE—XuzMTEY, (4,
ki 7254, TRVF— A2 U TEENZILLIEHEOETFREDMIC DOV TOREREZ1T>7. Th
5 OREHERIC DOV T ORISR 2175 TETH 5.
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Small-scale structure of midlatitude sporadic-E seen with GPS total electron content
observations

# Jun Maeda[1]; Kosuke Heki[2]
[1] Hokkaido University Library; [2] Hokkaido Univ.

Small-scale horizontal structures of daytime midlatitude sporadic E are studied by GPS total electron content (TEC) obser
vations, using a dense network of GPS receivers in Japan. With GPS-TEC observations, sporadic E with foEs higher than 1
MHz can be detected [Maeda and Heki, 2014]. A dense array of GPS receiving stations in Japan (GEONET) enables us to imag
horizontal shapes of sporadic E by plotting vertical TEC anomalies on a map. Such TEC maps revealed that sporadic E ove
Japan has a common shape which is elongated in the east-west (E-W) direction with typical length and width of “200 km and ~2(
km, respectively, regardless of occurrence latitudes [Maeda and Heki, 2014; 2015].

In this study, we observed smaller-scale structures by analyzing raw slant TEC time series with typical spatial resolution of ~2
km. The results show that small-scale plasma patches are embedded in large scale frontal structures and such small patches
quasi-periodically located in various azimuthal directions.

There are three major candidates for the generation mechanism of sporadic E structure, i.e, namely, atmospheric gravit
wave, Es-layer instability, and Kelvin-Helmholtz instability. Es-layer instability can be declined in our daytime observation
since the high background electron density in the ambient E-region cancels out the polarization electric field. We speculate the
K-H instability in the neutral atmosphere driven under the strong wind shear condition would create such vortex structures quasi
periodically located in the horizontal plane. The fact that there is no directional preference in the formation of such quasi-periodic
structure also supports the K-H instability as the possible generation mechanism.

GPS/IGNSSP VTS 2 DDF v V) VI ONAT— R Zf#iid % 2 & T, HHEEO2E 74 (Total electron content:
TEC) Z@EIT 2T EMTES. D GPS-TECEHITIX foESN 16 MHz B Z 5 X9 ART T v 7 ERRET 5 C
&M TE % [Maeda and Heki, 2014] £ 7z, ETHIFEEAER L TV 2% 7% GNSSZ{EH# (GEONED Z& 5T TEC
DEEw TRERT ST LT, ARTT 47 EDKFHEZRHET S EHRETH 5.

Maeda and Heki [2014; 2015F (& C D GPS-TECEIZHWTHA F2AUCHIIT % AR T T 0w 7 E ORIk
BESDW TN 2TV, HPEIC 100kmEL FIch 7z o TIEU B fifiE 2 Mt LTV %,

TEC HH < v T D27 i#REIZ GEONET DB R FET 5728, 25 kmiLETH M, TEC DR T—
R BT EICK D KkM A —)VD 7T AEEOBNENHETH 5. AKX TIEITOFECKD, HARLEZETE
HICBI S NIZBED AR T T 40 7 EANY MTOWT, Bkm™$t km 27 —)VO/NEREHRGEICE H U TR 2175
Too ZTORER, WPHICHET 2 KBRS D IS E DI/ Ry FREENEENTE D, LM HEF A%
MIBE T A TND T EDIHS TR T-.

ARTT 4w 7 EOZEMMEERZIES TS AN AL E LT, KAENH., ESEARZE. Kelvin-Helmholtz (K-H) A%
EDIDONENEREDE LTREIN TV S, AUIZEIZEBOBNITH 5728, ESEANZEITRESEN SR TE %,
ARt & U T R&KE NP & K-H RLZEDNFR DD, 73y FOUEFIIHIN SIS & Z D 2RI ES 0 D K-H RNZE DR 5
MR E Nz,
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Spatial structure of sporadic E layer observed in the S-520-29 sounding rocket
experiment

# Junichi Kurihara[1]; Naomoto Iwagami[2]; Yoshiko Koizumi-Kurihara[3]; Makoto Tanaka[4]; Takao Takahashi[5]; Keita
Itaya[6]; Keigo Ishisaka[7]; Atsushi Kumamoto[8]; Takumi Abe[9]
[1] Cosmosciences, Hokkaido Univ.; [2] U Tokyo; [3] ISAS/JAXA, [4] Tokai Univ.; [5] Aero. & Astronautics, Tokai Univ.; [6]
Toyama Pref. Univ.; [7] Toyama Pref. Univ.; [8] Dept. Geophys, Tohoku Univ.; [9] ISAS/JAXA

To study the spatial structure of midlatitude sporadic E (Es) layers, the vacuum ultraviolet resonant scattering by magnesiun
ions (Mg") in an Es layer was observed with the Magnesium lon Imager (MIl) on the sounding rocket S-520-29. Since the Es
layers is formed by the convergence of metallic ions that have slow ion-electron recombination rates, the distribution of Mg
which is one of the dominant species among the metallic ions, is thought to reflect the spatial structure of the Es layer. It is
suggested that the spatial structure of the Es layer is closely related to various ionospheric phenomena such as the field align
irregularity and the E-F coupling. On the other hand, there are three mechanisms to explain the generation of the spatial structur
gravity waves, neutral K-H instability, and plasma instability. Therefore, it is expected that imaging observations of'the Mg
distribution will provide a new observational evidence for the generation mechanism of the spatial structure in the Es layers.

The sounding rocket S-310-38 was launched from the Uchinoura Space Center in Kagoshima, Japan, on 6 February 2008 f
the same purpose and the two-dimensional horizontal structure ofiMgn Es layer was observed for the first time. While
this result demonstrates the usefulness offMimaging for understanding the spatial structure of Es layers, the attitude of the
sounding rocket, especially the zenith angle of the rocket axis was unusually tilted and the area of meaningful observation wa
limited.

In the sounding rocket S-520-29 experiment conducted on 17 August 2014, the MIl was improved since the S-310-38 experi
ment and an attitude control system by gas jet was implemented. Unfortunately, the attitude control did not work as expected, bt
the Mg" distribution was successfully observed and important information on the spatial structure of the Es layer was obtained
In this paper, we discuss the probability of the spatial structure through comparison with the other instruments’ data.

RS ERERE E IR ET A ART T oy 7 E (B9 EOZEMMEEZHLMNCT ST & EZHNE LT, ESBICTHEE
T BT XTI LAF Y (Mgh) H 5 OBEZZEINILIBEGELCZBIa 7 v b S-520-295 I LTz T R LA AV
AAX=T v (M) 1K > TERAIL Tz,

BT EOHEERIODBNEEAA VIR LT ESEZEKT 5720, TOFELEEEA 4> DO—DTHS Mgt O
DL EsENDE FEEOZERNEZ ML TWa EHEHIE NS, EsEOZEMIRGE SN IR RIS E-F
FEOR EOM A T EEEHS L EETBERNH S T EHRBEINT WS, — /T ZREEZERT 2L L TRA
FIW. K-HARZGE, BRUTTAIRLED 3DDFMBBED & TARBENT VS, Mg+ DIRGEIINC X > T,
NS OFNTH TN EHE 2 52 5N5aEMENH 5,

[AREOD HIW T 20084F 2 A 6 HIC R SROWZHFH 2NN B W BT 7 v b S-310-385 #5521 v, i
FUTHID T EsEND Mgt O 2 Kot/KEREEDBIRNCKIN Lz, T ORERIE Mgt OILISEGELEETNIAY Es 8 O ZEERE
DFRIICENTH 2 T 2R Uiz, BTy F DR FHCHMO KTEA D TR K E M > T iedic, AEAE
HIFEIE DD CTRRE X Nz,

Z T T 20144 8 H 17 HicfrbN /=Bl v  S-520-295#55i Tld. S-310-385F&IciEik L7z Ml ZX BT % &
g, HAY v M ARIC K % ZREFHIEEEE Z R H U287z 1o 7z, REGIENITES AN 5 B OMRRE D Tl o
Tz DD, Mgt OHEIGHELDCERINC K U, EsEOZERIMEIC T 2 S EHABIHR RS 5Nz, AGEETIXBIIE N
CZE[EINEE & OB SR DT — 2 L 2 LHiE U, ZERIRSIE D Z RIS DOV TRGES %,
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Estimation of Electron Density Using the Propagation Characteristics by S-520-29
Sounding Rocket

# Keita Itaya[1]; Keigo Ishisaka[2]; Yuki Ashihara[3]; Junichi Kurihara[4]; Takumi Abe[5]
[1] Toyama Pref. Univ.; [2] Toyama Pref. Univ.; [3] Elec. Eng., Nara NCT.; [4] Cosmosciences, Hokkaido Univ.; [5]
ISAS/JAXA

S-520-29 sounding rocket experiment was carried out at Uchinoura Space Center (USC) at 19:10 JST on 17 August, 201
The purpose of this sounding rocket experiments is observation of sporadic E layer that appears in the lower ionosphere at ne
100km. Three methods were used in order to observe the sporadic E layer. The first method is an optical method that obser
the light of metal ion emitted by the resonance scattering in sporadic E layer using the imager. The second method is observatic
of characteristic of radio wave propagation that the LF/MF band radio waves transmitted from the ground. The third method
is measuring the electron density in the vicinity of sounding rocket using the fast Langmuir probe and the impedance probe
We analyze the propagation characteristics of radio wave in sporadic E layer appeared from the results of the second methc
observation.

This rocket was equipped with LF/MF band radio receiver for observe the LF/MF band radio waves in rocket flight. Antenna
of LF/MF band radio receiver is composed of three axis loop antenna. LF/MF band radio receiver receives three radio wave:
of 873kHz (JOGB), 666kHz (JOBK), 60kHz (JJY) from the ground. 873kHz and 60kHz radio waves are transmitting from
north side, and 666kHz radio waves are transmitting from the east side to the trajectory of the rocket. In the sounding rocke
experiment, LF/MF band radio receiver was working properly. We have completed the observation of radio wave intensity. We
analyze the observation results using a Doppler shift calculations by frequency analysis. Radio waves received by the soundir
rocket include the influences of Doppler shift by polarization and the direction of rocket spin and the magnetic field of the Earth.
So received radio waves that are separate into characteristics waves using frequency analysis. Then we calculate the Dopp
shift from the separated data. As a result, 873kHz, 666kHz radio waves are reflected by the ionosphere. 60kHz wave was ab
to propagate in ionosphere because wavelength of 60kHz was longer than the thickness of the sporadic E layer. In this study, v
explain the result of LF/MF band radio receiver observations and the electron density of the ionosphere using frequency analysi
by S-520-29 sounding rocket experiment.

201448 H 17 H 19K 1073 (IST I N BRI 2T 2 RBLAIFT T S-520-295 K@i 7 v R IR fTb Nz,
ABUIT 7 y N IEERIE, TEEEE NEREE 100kmAEIc BT 5 ART T o 7 EEEVGAANICERT 2 2 ENENTH
3. FOHIC, 3DOFEEHANTEHIN TONE. 1DHIF, YHENEBHNICK 2 TFETARTI T v 7 ERBHOR
AF VR T I T LA F VIR EDEE/A A VKRG 2T, HIBEELIC K DT 8N A4 A= v I X DR
?%.20@@,ﬁ&%mméiﬁfﬁih%Lménéﬁ&@ DS bR B X CERWOER 20y b T
159 %. T TIEHONIRERED S BIEMEESEE MO %&ﬁ\ﬁ%ﬁiﬁé 3DOHWK, SV a—77
O—7¢ A =R ATa—TJEH\WFETary MEEOEBEFHENEZITS. AT, 2 DOHOERENZ
E%L,%@ﬁﬂ%%&bxﬁi?xvﬁE%%iﬁ@*&h%%ﬁ@%ﬁ%&0%¥ OSSR HEE LTz,

ATy M2k, 2DOHOFETH S E - hEHEROBNZHNE LT, E - PiEERZER MR Z#
#HL, oy MEIPOE - i EROZEREZENI L. LMR O V7 HIE 3o —T77 7 F =M LT
W5, LMR (%, H#i FEh 5 873kHz(NHKBEAEE 2 fifik), 666kHZ(NHK KBRS 1 /16%), 60kHzEEHEENY) O 3 FI A1k
D257 1o 7. 873kHzFEN, 60kHzEEHIZ T v N ORI L TILfilh 5, 666kHzE R IZ 1 v ~ OFRFNRE
BRICHR U THEIDNSFPR L TS, TOX S ICEIRER D s 2 Bk 2 AR 5 2 Lick b, ARS T v 7 EED
fEE REIICOVWTHRAEZTITS T EHHKS. ﬁﬂmﬁ/biﬁk%meMRuE%k@WL 25 PR 72
He 7 Uiz, BIRCHERFEOMRITIE, JEREIATIC X 0 ZEBEZFERICOEL, DLz —2h b Ry To—
T MEFETSC LIS, Bllay MARZET BERIE, BRI OME ROt XUy hAE Y
WKEH> TR T I—V T EZTS. CORDENEBECX O ZE LB EZFERICHETZC LT, FyrlS5—
VI NEHETLZENRETHS. TTTEHELSNIZRY TI5—2 7 bh 5 bookerD TR E W TEF BB D EE )
7z HEET 5. JEPERATIC K 2 R O BB OFSH, 873kHz 666kHz I & ElEE Tre e K $ &N, 60kHz®E
Bl E—REHICEKD, "AYAT—FE—REAGoTHOT Yy MREESEETERLTVWS T ENHIALE. Z0D%,
ITNFNOBIRBENSHE LI Ry TS —v 7 "W TEFBEAET Z1To 7. ARETE, Billar v FFEEO
BIAS SR & TR RIS OV TS T 5.
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Measurements of thermospheric wind and plasma drift by using Barium and Strontium
release in the cusp region

# Yoshihiro Kakinami[1]; Shigeto Watanabe[2]; Masa-yuki Yamamoto[3]; Daiki Kihara[3]; Mark Conde[4]; Miguel Larsen[5]
[1] Kochi Univ. of Tech.; [2] Cosmosciences, Hokkaido Univ.; [3] Kochi Univ. of Tech.; [4] University of Alaska Fairbanks; [5]
Clemson Univ.

Neutral density observation by CHAMP satellite showed enhanced anomaly in the cusp region. However, the mechanism c
the anomaly is still controversial issue. Neutral wind and plasma drift are a key to understand the mechanism. Last decads
chemical release experiments using Lithium have been successfully done and the data contribute to understand neutral wind
the thermosphere in middle latitude. However, since Lithium (Li) is not ionized well, neutral wind is only detectable by using
Li. Therefore, gases which are ionized in a short time are required to detect plasma drift. In order to detect both neutral winc
and plasma drift, Barium (Ba) and Strontium (Sr) were employed for the rocket experiment which was named the Cusp Regior
Experiment (C-REX). After Ba are ionized, Ba+ is resonantly scattered with 455.4. Further, neutral Ba and Sr are resonantly
scattered with 553.5 460.7 nm, respectively. To detect the resonant scattering, we set up 2 camera with band-pass filters for Ba a
Ba+/Sr for each site at Longyerben and Ny-Alsund, Norway. Moreover we set up a camera with a grating to observe spectrun
The rocket was successfully launched from Andoya, Norway at 08:05 UT of 24 November 2014 and first chemical release wa:
observed at 08:14:19 UT from Longyerben, Ny-Alsund and an airplane. Ten of 24 canisters were successfully ignited betweel
200 and 400 km altitude at about 600 km away from Svalbard islands. Resonance scatterings were observed by digital camer
with filter and video as well as human eyes. In this paper, we report velocity of neutral wind and plasma drift, spectrogram of Ba
and Sr and time series of intensity of the luminance.
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Derivation of the temperature in the upper stratosphere with the sodium LIDAR data
obtained at Tromsoe, Norway.(2)

# Tatsuya Hibino[1]; Satonori Nozawa[1]; Takuo Tsuda[2]; Takuya Kawahara[3]; Norihito Saito[4]; Satoshi Wada[4]; Toru
Takahashi[5]; Hitoshi Fujiwara[6]; Takenari Kinoshita[7]; Yasuhiro Murayama[8]; Akira Mizuno[9]; Chris Hall[10]
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We will preset results of derivation of the neutral temperature in the upper stratosphere (about 30-50 km) over five winters
from 2010 to 2014 by using Rayleigh scatter data obtained with the sodium LIDAR at Tromsoe, Norway (69.6N, 19.2E).

We have carried out observations of the neutral temperature and sodium density between 80 and 110 km in the polar upp
mesosphere and lower thermosphere since October 2010 for five winter seasons (October-March) by using the sodium LIDAF
By now, about 2800 hours of temperature and sodium density data have been obtained. Together with the datasets obtained
EISCAT radars, MF radar and meteor radar located at the same observational field, we have studied the vertical coupling of th
atmosphere as well as the magnetosphere-ionosphere-thermosphere coupling. To facilitate these activities further, a millimete
wave receiver for measuring minor constituents in the upper stratosphere/mesosphere/lower thermosphere will be installed at tl
same observational field in the winter of 2015.

Sodium LIDAR observations use the resonance scattering from sodium atoms in the sodium metal layer approximately betwee
80 and 110 km. We also successfully receive Rayleigh scattering light from the lower and middle atmosphere between about 1
and 60 km. The uppermost height depends on the background noise level, while the lowermost height is due to the configuratic
of the telescope view to avoid strong backscatter light from the lower atmosphere. When we calculate temperature values usir
Rayleigh scattering data, we can use data only above about 30 km due to contamination of the Mie scatter. We have calculat
temperature values with a height resolution of 1 km between 30 and about 50 km and have compared them with the NRLMSISE
predictions and MERRA data. The comparison shows a good agreement with the RMS difference being less than 10 K, supportin
our calculations are correct.

We have derived temperature values with temporal resolutions of 1, 2, 3, 4, and 6 hours with a height resolution of 1 km, anc
compared them each other. It is found that the derived temperature values are in good agreement, indicating we can calculs
temperature values with a 1 hr resolution. However, the uppermost height tends to decrease with integration time being shortel

This new addition of the temperature data in the upper stratosphere will make it possible to investigate the direct relationshiy
of the temperature variation in the upper stratosphere (30-50 km) and the upper mesosphere/lower thermosphere (80-110 kn
Furthermore, the derived stratospheric temperature will improve the accuracy of the millimeter wave observations.
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Investigation on Na layer response to geomagnetic activities using resonance scatter
measurement by Odin/OSIRIS

# Takuo Tsuda[1]; Takuji Nakamura[2]; Mitsumu K. Ejiri[2]; Takanori Nishiyama[2]; Keisuke Hosokawa[1]; Toru Takahashi[3]
[1] UEC; [2] NIPR; [3] SSRE, UEC

The Na layer is normally distributed from 80 to 110 km, and the height range is corresponding to the ionospheric D and E
region. In the polar region, the energetic particles precipitating from the magnetosphere can often penetrate into the E regio
and even into the D region. Thus, the influence of the energetic particles to the Na layer is one of interests in the aspect of th
atmospheric composition change accompanied with the auroral activity.

There are several previous studies in this issue. For example, recently, we have reported an initial result on a clear relationsh
between the electron density increase (due to the energetic particles) and the Na density decrease from observational data ¢
obtained by Na lidar, EISCAT VHF radar, and optical instruments at Tromsoe, Norway on 24-25 January 2012. However, all of
the previous studies had been carried out based on case studies by ground-based lidar observations.

In this study, we have performed, for the first time, statistical analysis using Na density data from 2004 to 2009 obtained
with the Optical Spectrograph and InfraRed Imager System (OSIRIS) onboard Odin satellite. In the presentation, we will show
relationship between the Na density and geomagnetic activities, and its latitudinal variation. Based on these results, the Na lay
response to the energetic particles will be discussed.
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Current status of vertical temperature measurements using Rayleigh/Raman lidar
installed at Syowa in Antarctica from 2011 to 2015

# Takanori Nishiyama[1]; Takuji Nakamura[1]; Mitsumu K. Ejiri[1]; Makoto Abo[2]; Takuya Kawahara[3]; Takuo Tsuda[4];
Hidehiko Suzuki[5]
[1] NIPR; [2] System Design, Tokyo Metropolitan Univ.; [3] Faculty of Engineering, Shinshu University; [4] UEC; [5] Meiji
univ.

Rayleigh/Raman (RR) lidar system installed at Syowa station in Antarctica has started its operation since 2011 May. It
can simultaneously obtain photon count data for 3 channels, i.e., Raman (10-30km), Rayleigh-Low (20-65km), Rayleigh-High
(30-80km for estimations of temperature profiles from upper troposphere (UT) to lower mesosphere (LM). We examined the
measured long-term variations of atmospheric temperature such as seasonal and inter-annual variability with comparing tho:
obtained from Aura/MLS (Microwave Limb Sounder) experiments and reanalysis data.
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Nighttime periodicity for the phase of LF transmitter signals

# Hiroyo Ohya[1]; Fuminori Tsuchiya[2]; Michi Nishioka[3]; Kazuo Shiokawa[4]
[1] Engineering, Chiba Univ.; [2] Planet. Plasma Atmos. Res. Cent., Tohoku Univ.; [3] NICT,; [4] STEL, Nagoya Univ.

At the low- and mid-latitudes, phase of LF transmitter signals largely varies in nighttime rather than that at the high latitudes.
The daytime phase is stable due to strong solar ionization at all latitudes. The cause of the nighttime large phase variations hi
not been revealed. In this study, we focus on the periods of the phase variations of the nighttime LF transmitter signals observe
in Japan and South-east Asia. Two propagation paths of Saga-Zao and Fukushima-Kagoshima over Japan are located almost
parallel over Japan. We investigated the periods of LF signals observed in April-June 2007 by using a wavelet analysis. Durin
a Medium-scale travelling ionospheric disturbance (MSTID) was observed in the map of GPS Total Electron Content (TEC) on
6 May, 2007, a period of 30740 minutes was seen on the two phase data on both paths. From TEC keogram, the MSTID has tt
periods of 40 and 60 minutes along the LF paths. In the presentation, we will discuss the cause of the periods of LF phase i
detail.
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Analysis of temporal variation of spatial structure of medium-scale traveling ionospheric
disturbance at mid latitudes

# Takafumi Ikeda[1]; Akinori Saito[1]; Takuya Tsugawa[2]; Michi Nishioka[2]; Kornyanat Watthanasangmechai[3]
[1] Dept. of Geophysics, Kyoto Univ.; [2] NICT; [3] RISH, Kyoto Univ.

It is known that wave-like structures of plasma are generated and propagate in the lonosphere. Among these structures, tt
whose spatial scale is 100-1000km is called medium-scale traveling ionospheric disturbance(MSTID).Typical wavelength,period
amplitude of MSTID are 100-300km, 20-90min, 0.5-1.5TECU,respectively. At mid latitudes most of nighttime MSTID propa-
gate southward or southward. Nighttime MSTID is interpreted to be caused by the Perkins instability, and the electric field by
coupling between the E and F regions. The temporal evolution of MSTID has been investigated using numerical models. It is
however, not studied in detail using observational data.

Temporal variation of nighttime MSTID was elucidated using total electron content(TEC)data observed by ground-based GPS
receiver network. The TEC data on magnetic quiet day in 2012-2014 was used in this study.The wavelength of the observe
MSTID were mainly 200-300km. The amplitude of MSTID oscillated regularly. Its period was minutes or tens of minutes.The
characteristics of the oscillation and generation of MSTID will be discussed in the presentation.
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DC Electric Field measurement in the Mid-latitude lonosphere during MSTID

# Keigo Ishisaka[1]; Mamoru Yamamoto[2]; Tatsuhiro Yokoyama|3]; Makoto Tanaka[4]; Takumi Abe[5]; Atsushi
Kumamoto[6]; Shigeto Watanabe[7]
[1] Toyama Pref. Univ.; [2] RISH, Kyoto Univ.; [3] NICT; [4] Tokai Univ.; [5] ISAS/JAXA, [6] Dept. Geophys, Tohoku Univ.;
[7] Cosmosciences, Hokkaido Univ.

In the middle latitude ionospheric F region, mainly in summer, wave structures of electron density that have wave length of
100-200 km and period of one hour are observed. This phenomena is called Medium Scale Traveling lonosphiric Disturbance
MSTID. MSTID has been observed by GPS receiving network, and its characteristic were studied. In the past, MSTID was
thought to be generated by the Perkins instability, but its growth ratio was too small to be effective so far smaller than the real
Recently coupling process between ionospheric E and F regions are studied by using two radars and by computer simulation
Through these studies, we now have hypothesis that MSTID is generated by the combination of E-F region coupling and Perkin
instability.

S-520-26 and S-520-27 sounding rocket experiments on E-layer and F-layer was planned in order to verify this hypothesis
S-520-26 sounding rocket was launched at 5:51 JST on 12th January, 2012 from JAXA Uchinoura Space Center. And S-520-2
sounding rocket was launched at 23:57 JST on 20th July, 2013 from the same place. These sounding rockets payload we
equipped with Electric Field Detector (EFD) with a two set of orthogonal double probes to measure DC electric field in the spin
plane of the payload. The electrodes of two double probe antennas were used to gather the potentials which were detected w
high impedance pre-amplifier using the floating (unbiased) double probe technique. As a results of measurements of DC electr
fields by S-520-26 sounding rocket, the natural electric field was about 1mV/m, and varied the direction from east to southwest
Then the case of S-520-27 sounding rocket, the natural electric field was about 5mV/m, and varied the direction from southea:
to east. Next the electric field was mapped to the horizontal plane at 280km height along the geomagnetic field line.

In this presentation, we show the detail results of DC electric field measurements by S-520-26 and S-520-27 sounding rocke
and then we discuss about the correlation between the natural electric field and TEC variation by using the GPS-TEC.
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Spatial structure of polar cap patches: Simultaneous 3D observations with an all-sky
airglow imager and incoherent scatter radar

# Kazuaki Yoshida[1]; Keisuke Hosokawa[1]; Kazuo Shiokawa[2]; Yuichi Otsuka[2]
[1] UEC; [2] STEL, Nagoya Univ.

Polar cap patches are islands of high-density plasma in the polar cap F region ionosphere. Past studies have shown that patc
during magnetic storms are brighter and thicker in altitude than those during relatively quiet periods. However, we still do not
know how the spatial structure of patches (shape and internal structure) depends on the level of prevailing geomagnetic activity. |
this study, we employed an all-sky airglow imager of OMTIs and incoherent scatter radar in Resolute Bay, Canada to investigat
the spatial structure of patches in three dimensional fashion. We have compared two patch events which respectively occurre
during a magnetic storm on Jan 22, 2012 and relatively quiet period on Feb 10-11, 2013. As a result of this comparison study, th
patches during the magnetic storm were brighter (&gt; 500 R) and thicker in altitude (&gt; 400 km) than those during the quiet
interval, which is fairly consistent with the past studies. We also found that the spatial structure of the patches during non-storn
time was much more structured than that during the magnetic storm. We estimated the periodicity of TEC derived from the rada
data and found that short time scale of fluctuations are embedded within the large-scale structure for the case of non-storm tin
patches. We discuss this difference in terms of different generation processes of patches during disturbed and quiet periods.
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Edge of polar cap patches: a statistical study with an all-sky airglow imager

# Yudai Tsuihiji[1]; Keisuke Hosokawa[1]; Satoshi Taguchi[2]; Yasunobu Ogawa][3]; Mitsuru Matsumura([3]
[1] UEC; [2] Grad school of Science, Kyoto Univ.; [3] NIPR

Polar cap patches are islands of enhanced electron density often seen in the polar cap F region ionosphere during the southw
IMF conditions. The characteristics of the shape of patches have been investigated in detail by using airglow observations i
the polar cap region. Our recent analysis indicated, through a study of one single case example, that the shape of patches
asymmetric between the leading and trailing edges. That is, the leading edge of patches tends to be sharper than the trailing ed
Then, we suggested that the gradient-drift instability (GDI) is one of the possible processes directly creating this asymmetry
Through the GDI process, it is expected that the fluctuations in the electron density can develop more efficiently in the trailing
edges than in the leading edge. This difference may produce the observed asymmetry in the gradient of the leading and trailir
edges because the density fluctuation can mix the high/low plasma in the vicinity of the trailing edge and relax the boundary. Tc
confirm this hypothesis, in this study, we perform a statistical analysis of the edges of patches by using a high-resolution airglov
measurement in the polar cap.

From October 2011 to February 2015, 102 patches were observed by an all-sky EMCCD airglow imager in Longyearbyen
Norway. We have extracted the 630.0 nm optical intensity at zenith as a time-series and then statistically investigated the ratio
the gradient of the optical intensity in the leading edges to that in the trailing edges. As a result, it was found that the gradien
in the trailing edges is a few times more gradual than that in the leading edges. This again implies that the shape of patche
is deformed probably through the mixing of high/low density plasmas due to the GDI process. In the presentation, we will
discuss the generation mechanism of plasma irregularities in the edges of patches by comparing the airglow observations with
two-dimensional simulation of the GDI process.

A== Fid, WEEHEED 75 E 22 2 5ATICALE 9 % Mot EERERE O 150-400 kmis I BN 2 JRiFiTFIC B
THENMEK UK TH B, KEFOSRINRIC X O A TAER I NIZEHBE T Z X< hS, Mo EE BEE R 38 > TRl
ANEEEE N, B TR—F— Ry FLE LTHIEN TS EEZLENT VS, Ny Fid, kSN TVBRICHESE
JRFA A > OfREEEASE S RIGZ ST U, P 630 nmOIREEREOEZ NS %5, TOROFHREITEH 100 RE L, A
IBCHZAZ T LR TEEVD, BERELERRKZNA A=V Y ZANS T LT, ZOZEMMESE 2 XotICHEZ 5 T &M
TZ %, MEDKRKEBRNC X > T8y FOZEMKLEICT 2073 EREZ RE TH O, ZOZE/M A7 —) )LV EHNE
TEIRDEEENDDH S, TNETOMEICE > T, Ny FOREEZLTOI Y DIZiE, ZOERE RN IENFIEDTE
£ ZHEENERI SN TV 5, TOIEFMEZIED g EiK L LT, Gradient-Drift R &M (GDI) &2 5N 5,
SO & B E LR DM ZEDEIRT % GDI DRNLESRMNZEET 2 L. 73y F D% TN & EHEELO R E L, S
TRERELAEWC EMEENS, TORD, NLEMWICK BT v Y OEBREHMOBEIEN Sy FOBFICHBNTORE
C. T YOEERRIZ Sy FOBITICBE N THEDMCARS  ENTRHREINS,

AWETIE, /T z—IEfa Y VA VY EZ VCRE L TV S ERER KRG A A=Yy DT —2E VT, KR—
F—NyFOLY VLB B EELNLZEEINCHEB L, B EBTOITy DICBITBLEORKEE ZILKT 5, Th
W& D, I\ FOEEN GDINC K> TERAEZITI TVBENE I EiEIDB T EEHNET S, 20114 10 H 5 2015
FE2 HOMRNC, RRA A=V Y IC K> THELNTNy FOREBRT—2ZHh 5, HEOHUNN I % FEE O RY| T — X
FER LTz, EHIC. TORRYT =258y FOMEOARZHRHT 27075 LEER L, WRAICERE Nz
1026078y FITEH LT, 73w FOREFEE T DAE DL 2Nz, ZDFER, FeBADAEIC LER TR O AR -/
ICEERROMNTH B T EMRFINORE NIz, TORERIE. E TR GDIIC K BTy ¥ OFFED R LIl D275 |
FEILTWAAHEENEWC EERL TS, FETIE, GDI DR 20t T al—ra yOrRESHL,
FTARIPNLZEIC K BN F DLy VOEFZEO BT AN Z AL DNTEREZIT I,
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Statistics of polar cap patches with in-situ electron density measurements by CHAMP

# Yu Yatsuka[1]; Keisuke Hosokawa[1]; Huixin Liu[2]
[1] UEC; [2] None

Polar patches are regions of localized electron density enhancement often observed at the F region altitude in the polar c:
region. They are believed to be produced through transportation of solar EUV plasma in the dayside sunlit area towards the centr
polar cap by the anti-sunward polar cap convection during southward IMF conditions. The electron density within patches car
be 2 to 10 times of that in the surrounding region since the background electron density in the winter time dark polar cap regior
is generally very low. In-situ electron density measurements by low-altitude polar orbiting satellites have not been used for
observations of patches, except for those performed by using 14 months of data from the DE-2 satellites. In particular, systemat
statistical analysis of patches using large in-situ measurements has never been carried out so far. In this study, we statistica
analyzed the long-term in-situ electron density measurements by the CHAMP satellite for almost 10 years from 2000 until 2009
This study aims at clarifying the dependence of patch occurrence on solar activity, season and IMF (Interplanetary Magneti
Field) orientation.

We developed an automated algorithm for extracting patches from the in-situ electron density measurements at the topsic
F region altitude during the polar cap crossings of CHAMP. By applying the algorithm to the 10 years dataset, we succeede
in extracting 20,986 individual patches. Statistical analysis of these patches shows that the occurrence probability and th
electron density within patches depend strongly on the solar activity and season. In addition, it was revealed that patches ter
to appear on the dawn side (dusk side) polar cap when the upstream IMF By is positive (negative). This implies that not only
the generation process but also the transportation of patches are dependent on the orientation of IMF. Such information is «
particular importance in modeling/predicting the effect of patches on the trans-ionospheric satellite communication environment
In the presentation, we discuss what physical processes determine the derived statistical characteristics of patches (depende
on the solar activity, season and IMF orientation).

R—=T— 3y Fl&, WA 75 DL EICNIE S 2 e B 0O F sl TEIN S N2 RTINS E TR U268
WMo L TH B, KiGh 5 OMEREINERIE (EUV) I K D Bt Nz HIRGE O &3 72 X< H, IMF Bz [ hDEO
RRCRAET 2B SRAAND T A0 RIS K o Ty MG BIRINELD IAE NS C LIC Ko TEREINE EEZ SN
T3, ZWME o HEEEE TIROCERNIC X 2 79 AERMTONEVD T, —fRIc/ Sy FEROBFEEIIKL
o TWb, TDD, HREFEELIEKT S L. Sy FNIOBFEEE 2505 10f51GET 3 L b TV,

K R B R R O PR RTINS X B8y F OB, #Z:C DE-2 (Dynamics Explore 221 X %) 14 H
MOTF—=ZZANTLMTONTEDLT, Fric. BYHROT—X%E Wi KB HEHENT IR 2 Iirb N TWhian, &
25 Tld. CHAMP 2 IC & 3 EFRERHINTTH NIz 200040 5 20094 F TOF) 10 E NI M SEMEH T — 2 47
FHNCHRRT U, 23y FOFEZ b, FEHIZ, BRUOBERZERY IMF) IS 2KEFEZHSMCT 5 2 & Z2HINY
%O
CHAMP #HE DB FBEBNT— 25, #HizcBRKLET VI ALEHOWTR—5— Sy FHHHE Lz bn 3
RO ROFBFEE L, FANCE FEEOEAL TV E—7 oAt 20, Ry FOANY M) A R ZERK
U7zo TOREHE. 209866108y FiHdT 52 &M TEs ROT, fERULIEANY R X IS0y FOR. .,
ZL TSy FORLTEEROE FRIEDLLDFEZ L, FHZLOMEHRNT 21T > Tzs ZOREE, 73y FO HBIHE S,
NERDBEFHIEIE, KIGTEENCHT 2 MOMRIEEDH 2 T E DR TE T2, Tz, Sy FOEM THh Nz CHAMP f
EONEE IMF By i ORIOBIEMEEFRI- & T A, IMF By lAOWEDEEIZY NS, IEOSE TN Sy F0
HESEENHO I RIED ZRES T Ehbhofz, SEORETIE. TNEOFFHITERZE LD, Ny FDERE
KUMGENDEHEDN, ED X 5 HYHLEFEICKK L TW2OhZiEimd 5.
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Reproduction of finger-like structure along the trailing edge of polar patches

# Toru Takahashi[1]; Yasutaka Hiraki[2]; Keisuke Hosokawa[2]; Jun Sakai[2]
[1] SSRE, UEC; [2] UEC

Polar patches, which are region of dense electron density in the polar cap F region ionosphere, have been frequently observ
during southward interplanetary magnetic field (IMF) conditions. One of the interesting subjects on polar patches is their fine-
scale structure. Recently, finger-like structures along the trailing edges of polar patches have been detected by using all-s}
airglow imagers. Previous studies proposed that the finger-like structures are generated through gradient drift instability (GDI)
In those papers, it was further suggested that the GDI should make the density gradient across the trailing edge more gradt
due to interchange stirring of plasma. As a result, there should exist an asymmetry in the gradient between the leading edge a
trailing edge of patches. To confirm these hypotheses, we have performed a two-dimensional simulation of polar cap patches.

In the simulation, electric field of 50 mV/m and geomagnetic field of 50000 nT were employed as background condition. Under
the conditions, finger-like structures having 10 km scale-size appeared along the trailing edge of patches. We also found that tt
gradient leading edge was much steeper than that in the trailing edge. The scale and shape of the finger-like structure were w
consistent with the previous optical observations. In order to make more realistic condition, background plasma density gradier
was introduced in this simulation. This calculation indicated that the growth time scale of the finger-like structure depends
on the background density gradient. In this presentation, we will show these results and discuss the relationship between tt
development of the finger-like structures and the ambient plasma density gradient.

R—=F =3y FIIMGEHO F KT, BTFHENE RO 205 10X THALZEHKTH S, R—F7—/ Sy Fi3RE
[ oD 2 I REEE CRREEE AR E M@ g 7 o X VB RIC & > TR R EH Uy FIRICEZ T Ll k>
THERENS, FHEEHOETOHMEDORFEBMNRE WD, ZOEFHEIGBIHEIC DT> THERFRE N, THRIC K -
TR Z#EINS,

P72 R —F — 8y FOIRIRIEHIEICE . MILCEWESOMEZE S C EDBIHINICHSNTVS, XD
MG E LT R=F =Xy FOBTFHBEOLED, BB TIEIRECH, HiHETRRTHS T EVETMRICE>T
TRENTVS, TNIR—F =y FHNOEELE ERESNG [T, HEARK RV 7 Mk >T, R=F—
I\ F D% T, BFHEOIRIRMENFEEL, EFHEEORZI TR LTS LEALNTVS, INET, HK
W& DUV THBINAY « BIERAVIFZEDNZEIT E N TV B DY, AR A 71 = X LR ZE MR I B 9 5 PR IZ N E LT %,

ARWFFLTIE, RWRERIC K > THEI S N2 EEEELOBIEY S 2 L— 3 V2170, K= =3y FERFICERE
NZIFIRMHED BB 217> 7co 50 mVImOXfif S 2 HIn U 7cst B O & R—F—73y F OB km DZER A
TV R DRRIRMEDFEEN R SN Tz, Ko, BikICHAN RO E L LB E > TR DICE 2T Al S
AbNfc, EBIT. ARFRTREY. MBEOHDOL Y TIVITETVICEREENRZZR L., SIAZED, ZORE.
TEIRRE OFGER LI MDA 5 N7z, ARKTIIBUERIER R Z 7R & L bic, fHIMEFRED T REERAFIEICD
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Inter-annual variations of electron density in the ionosphere

# Ayaka Tano[1]; Huixin Liu[2]
[1] Earth and Planetary Sciences, Kyushu Univ.; [2] None

The thermospheric total mass density and ionospheric electron density are critical for satellite orbital tracking and thermospher
ionosphere coupling process. The thermospheric total mass densityshows 2-3 year variation and high correlation with ENSO (E
Nino-Southern Oscillation) [Tsubosaki, 2015] .

Electron density in the ionosphere has strong coupling with thermospheric total mass density. The present study investigate
long-periodic variations of electron density in the ionosphere at 400km altitude measured by the CHAMP satellite during 2001-
2010.

As aresult, we find that the ionospheric electron density has about 3-year variation and also has a highcorrelation with ENSC
This result suggests that the 2-3 years period variations are likely influenced by the lower atmosphere.

BEORE B L BEE OB FEEETNS T Lk, ATHEOHECHE-BHEGEEE2EZZ2% L TEHEETH S,
BB E B EICE LT, [Tsubosaki, 2015 L] Tl& 2-3FEDRNH % T L BRI NIz, £z, TD2-34FED
A & FRR R OB SR L LT ENSO (Z)V=—= 3 * MFIEH) 1DV TIHARNSEN, AAEREERE & ENSOD
FEBIARE Nz,

TR B TR S (T BB R S L ROHEADY D B . AWFZE T, BABKRE R IE D 2-3EF O ZLH D JFH K ZIH 5
MMCT 2728, EiE 400kmiC 351) % BEEE OE T E O EEAZAE 25X, 2-3FEHNH 20 E 5 72Tz, ff
U727 —Z& 1% CHAMP 5.0 2001-20102DE D TH %,

MR E LT, EEEE TEERN 3EOFIAZSE 211, ENSOELDIHNH S T oz, ORI, BE
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The long term variation of thermospheric wind at the Earth’s dip equator

# Junichiro Nakashima[1]; Huixin Liu[2]
[1] Earth and Planetary Sciences,Kyushu Univ.; [2] None

The Earth’s upper atmosphere contains both neutral atmosphere and plasma, pressure gradient is generated from night to c
because thermospheric atmosphere is heated the most at subsolar point by EUV radiation. This pressure gradient is the sou
for thermospheric wind and drives wind from nighttime to daytime. The thermosphere interacts with the ionosphere through
collision between neutral particles and ions. CHAMP satellite observations have revealed that strongest wind blows on the di
equator instead of the geographic equator, a phenomenon called dip equator wind jet (Liu et al., 2009). In the present study, w
investigated the dependence of solar activity and seasonal of this wind jet by using 10 years of wind observations from CHAMF
satellite.

RS E 7T A 7T 2 BEE K TlE. KD EUV T & 2 BVE RSSO KRRE FETRE K& A
7, B BERICDT THENEEDNEENS, TOENARDEERZESFRE 75> THED ., BOHED 5SROI A
5 &SI LTRIMMNT NS, BB RIZ PR & A A 2 DOmFZe% N UCEME TS A< EMEER L. AR Es
HEZ5NTW3, CHAMP #EIC X 2B EEEOBNIA S, HERE F Tk  AORE ETEBITRICREVLED
IFERPHENT VD, AIZETIE., TOREY =y b EMEENSHRZ, CHAMP #HE D 104EH &5 BN R T —
2V D T & T, KGR FHRFEICOVWTHE L, B2 o7,
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Calibration of laser frequency for frequency-tunable resonance scattering lidar by optica
heterodyne method

# Mitsumu K. Ejiri[1]; Takanori Nishiyama[1]; Katsuhiko Tsuno[2]; Takuo Tsuda[3]; Makoto Abo[4]; Takuji Nakamura[1]
[1] NIPR; [2] RIKEN; [3] UEC; [4] System Design, Tokyo Metropolitan Univ.

The National Institute of Polar Research (NIPR) is leading a six year prioritized project of the Antarctic research observations
since 2010. One of the sub-project is entitled 'the global environmental change revealed through the Antarctic middle and uppe
atmosphere’. Profiling dynamical parameters such as temperature and wind, as well as minor constituents is the key compone
of observations in this project, together with a long term observations using existent various instruments in Syowa, the Antarctic
(69S). As a part of the sub-project, we are developing a new resonance lidar system with multiple wavelengths and plan to insta
and operate it at Syowa, Antarctica. The lidar will observe temperature profiles and variations of minor constituents such as Fe
K, Ca", and aurorally excited N. Additionally, vertical wind profiles can be potentially measured by the lidar if the accurate
laser frequency is monitored each measurement. The lidar system has an injection-seeded Alexandrite laser as a transmit
However, we know from our previous experiments that the Alexandrite laser frequency shifts slightly toward higher frequency
from seeder-laser frequency. So we try to know the Alexandrite laser frequency accurately by measuring differences betwee
these laser frequencies using optical heterodyne method. Alexandrite pulsed laser is mixed with continuous-wave (CW) seed
laser in a beam combiner, and the resulting mixing product is then detected by a photodiode. The frequency of the mixing produc
is the difference of the two laser frequencies. As a beam combiner, a fiber coupler is used instead of the beam splitter, and ¢
fibers are polarization-maintaining single-mode fiber. We will explain our optical heterodyne system in detail and show results
of test measurements.
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Study on the observation of the sporadic calcium layer by a resonance scattering lidar

# Yuki Hanazawa[1]; Makoto Abo[2]
[1] System Design, Tokyo Metropolitan Univ; [2] System Design, Tokyo Metropolitan Univ.

Many observations of sporadic metal atomic layers such as Na, Fe, K, Ca and Ca ion in the mesopause region have be
conducted in many parts of the world. In this area, sporadic metallic layer which have narrow width and high peak density is
often observed. At process of searching sporadic metal atomic layer from resonance scattering lidar data, until now, we nee
to give a definition of sporadic metal atomic layer and visualize the layer from observed data. But in some case of atom like
calcium, SN ratio of observed data will be worse because density of calcium is lower than sodium density in mesopause regior
So a method to determinate sporadic metal atomic layer automatically is important. As a purpose of searching sporadic Ca laye
we make a model of sporadic Ca layer and simulate the optimal time and height resolution.

/& 907100kmD HIRH & FLTIAHEIC B 3 % Na*® Ca, K, Fek W\ o 7S B R 0 & )8 1 4 (Cat) DEHIAHIE
LD A X—Ic & b RSB HITITb N, TOMBORE « 4 A4 ML ARISEFEL ARSI B T %2 BEAHFRIE LN
%X 5175 fe. BT O A B X R PR SR L5 O IR RS, B, K&REN, A, B R S
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DOFERREII AR NS H 2D, EREEICBWTIEY ¢ >~ R 7O FAE U T- Bl E O sporadic BE OREREZRE T
HHEE/A A VW, ik sporadicBIR FED Y — Ricin % L OFMPIEEINTE D, HADEZRIC sporadic NaE K& T
sporadic BEOF BN HICEH N E WS BIIIFER E & —H LTV 3.
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SE R
M. Gerding et al., Annales Geophysicae., 19, 47-58, 2001.
C. Nagasawa, and M. Abo, Geophys. Res. Lett., 22,263-266, 1995.
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Image processing applied to the sodium lidar: automatic laser line recognition with the
CCD camera

# Takuya Kawahara[1]; Satonori Nozawa[2]; Takuo Tsuda[3]
[1] Faculty of Engineering, Shinshu University; [2] STEL, Nagoya Univ.; [3] UEC

A lidar observation started using an all solid-state, water-free, high-power Na lidar for the measurements at EISCAT radat
site in Tromso (69N), Norway. Using this capability, 3-dimensional observation is possible with a meaningful time resolution.
In this system, we monitor the sky image including the laser line through the telescope using a CCD camera. We plan to builc
the system to find the laser line image automatically and correct the laser direction. In this talk, we report this data processin
program and show some preliminary results.

IV 2 —D FaLVICdH B EISCAT L—XY A MCERB LS EREF B Y LRENRS A X —TiE. 85
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YA HEEER L. FYEEBORFICL—YNEEATZ I T—HIEICT 4 — KNy BT BT AT LOR
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Performance evaluation of low-cost airglow camera for mesospheric gravity wave
measurements: Part 2

# Shin Suzuki[1]; Kazuo Shiokawa[2]
[1] Aichi Univ.; [2] STEL, Nagoya Univ.

Atmospheric gravity waves significantly contribute to the wind/thermal balances in the mesosphere and lower thermospher
(MLT) through their vertical transport of horizontal momentum. It has been reported that the gravity wave momentum flux
preferentially associated with the scale of the waves; the momentum fluxes of the waves with a horizontal scale of 10-100 kn
are particularly significant. Airglow imaging is a useful technique to observe two-dimensional structure of small-scale (&It;100
km) gravity waves in the MLT region and has been used to investigate global behavior of the waves. Recent studies witt
simultaneous/multiple airglow cameras have derived spatial extent of the MLT waves. Such network imaging observations ar
advantageous to ever better understanding of coupling between the lower and upper atmosphere via gravity waves.

In this study, we newly developed low-cost airglow cameras to enlarge the airglow imaging network. Each of the cameras
has a fish-eye lens with a 185-deg field-of-view and equipped with a CCD video camera (WATEC WAT-910HX) ; the camera is
small (W35.5 x H36.0 x D63.5 mm) and inexpensive, much more than the airglow camera used for the existing ground-baset
network (Optical Mesosphere Thermosphere Imagers (OMTI) operated by Solar-Terrestrial Environmental Laboratory, Nagoy:
University), and has a CCD sensor with 768 x 494 pixels that is highly sensitive enough to detect the mesospheric OH airglow
emission perturbations.

In this presentation, we will report some results of performance evaluation of this camera made at Shigaraki (35-deg N, 136
deg E), Japan, where is one of the OMTI station. By summing 15-images (i.e., 1-min composition of the images) we recognizec
clear gravity wave patterns in the images with comparable quality to the OMTI images. Outreach and educational activities base
on this research will be also reported.
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Development of the Circumpolar Stratospheric Telescope FUJIN for Observations of
Planets

# Atsunori Maeda[1]; Makoto Taguchi[2]; Yasuhiro Shaji[3]; Toshihiko Nakano[4]; Masataka Imai[5]; Yuya Gouda[5];
Yukihiro Takahashi[5]; Makoto Watanabe[5]; Kazuya Yoshida[4]; Yuji Sakamoto|[6]
[1] Sceiences, Rikkyo Univ.; [2] Rikkyo Univ.; [3] JAXA; [4] Space Engineering, Tohoku Univ.; [5] Cosmosciences, Hokkaido
Univ.; [6] Space Engineering, Tohoku Univ.

The main target of the FUJIN-mission was Venus previously. But since the outline of Venus changes its phase, it is harc
for us to plan the test using balloon which choose the observation term to free. So, we decide to mainly observe Jupiter’s fo
same conditions over one year without the term of conjunction. We will observe the haze in the Jupiter’s polar using the mos
deep absorption band of methane in 890nm, visual-infrared region, and we will get the parameters which decide that the wave
Rossby-Wave to get the Jupiter’s background wind. And we will observe Mercury’s sodium atmosphere and tail as an optiona
observation as an option.

During daytime the SCPs (Solar Cell Panels) of which the nominal maximum power is 540 W generates electric power for the
FUJIN-2, and during nighttime the Li-ion batteries supply electric power. Under the serial flight condition of the FUJIN-2 we
estimate that the SCPs can supply power more than 330 W in average from July 1 to 14 in 2016. Considering power require
for charging the Li-ion battery the electric power which the system can consume is about 330 W and 191 W during daytime anc
nighttime, respectively.

When the FUJIN-2 is flying, the position of the FUJIN-2 being controlled a decoupling mechanism (DCP) and control moment
gyros (CMGs). Up to present, we conducted the performance test which checks the moving of prototype-model of CMGs in
stratosphere surrounding.

From this test result, we confirmed the need to supply 18W to CMGs, and wait 120 min for reaching 6600 RPM. Considering
only stratosphere surrounding, it does not matter. However, since the speeds of CMGs is not raised up to more than 800 RPM
the atmosphere, we will install the detachable airtight container around each CMGs’ wheel, and we will develop this container
for the performance which reproduce stratosphere surrounding when we will test on the ground.

We need to consider thermal balance of the FUJIN-2 in the stratosphere. The heat inputs are radiation from the sun and tt
earth. Since the atmospheric pressure in the stratosphere where the FUJIN-2 will be in a level flight is 1/100 atm, the FUJIN-
will be affected a little by the presence of atmosphere. We are developing a mathematical thermal model by considering thes
thermal environments of the FUJIN-2, and proceeding to thermal analysis.

An extension of the airtight container containing the power system has been manufactured. As for the future schedule o
development, we will check the thermal distribution of the battery and the charge control circuit. Comparing results of the
thermal analysis and the thermal vacuum test, we will install the heat insulators and the heaters. After the leak check of the airtigt
container containing the Nasmyth-mirror, filling nitrogen in it, and improvement of the zoom system, imaging performance of the
FUJIN-2 optical system will be tested by a Hartmann test. When all sub-systems will be completed, they will be integrated, anc
we will conduct necessary tests for attitude control of the gondola and the imaging performance in the stratosphere environmen
The functional tests will be completed by March in 2016, and the FUJIN-2 gondola will be shipped to ESRANGE.

HEDOKRGER T T A B T AR 2T 5 01id,. ERMOEGENNEETH S, BLEIEERZH
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V7 D25 FUJIN-213 2016 E 7~8 HD U 4 V RIIC AT 2 —TFT Y « FIVFDOIT AL VI THERE N, 27338
DITTA D%, AAVIFETHENTHINENS TETDH S,
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Development of digital receiver for LF/MF band radio wave onboard sounding rocket

# Takafumi Mizuno[1]; Yuki Ashihara[2]; Keigo Ishisaka[3]
[1] Toyama Pref. Univ.; [2] Elec. Eng., Nara NCT.; [3] Toyama Pref. Univ.

Radio wave absorption method is the only technique to obtain electron density profiles such as an ionospheric D region
This method estimates an electron density profile by analyzing the propagation characteristics of radio waves in the regiol
from the ground to the lower ionosphere. The radio receiver is necessary for observing the radio waves in the ionosphere
The radio receiver has ever consisted of analog circuit using super-heterodyne system. This receiver has been loaded on me
sounding rockets that observe the propagation characteristics of radio waves in the ionosphere. And we could obtain the frequen
components indicated by the propagation characteristics, such as the downward wave and the upward wave and the left and ric
handed waves by using the frequency analysis.

In this study we present how to obtain the specific frequencies of radio waves in the ionosphere using the digital radio receive
with the FPGA so that the receiver can be miniaturization and high-performance. Especially, we investigate that we obtain the
specific frequencies, such as Doppler shift frequency, upward and downward wave frequency and so on, of many radio wave
with the different frequency each other by using the digital radio receiver onboard the sounding rocket. Then it's investigated
whether it’s possible to obtain the horizontal structure of the electron density in the lower ionosphere by using a lot of radio date
of different path observed along the rocket trajectory.

TRHEE D SO & 5 ISR PRI A BN 5 Tkl LT, TIIENH5. TIIINER, 07 v MEILT:
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SO Tl FPGAIC & B 71 ¥ % LR {EHA I\ - BHEE COBROBINT 2 THHC OV CHMNT 5. FHCBIlT 7
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Development of wideband impedance probe system for observation of the ionosphric ior
composition

# Atsushi Kumamoto[1]
[1] Dept. Geophys, Tohoku Univ.

The performance of new wideband impedance probe system for observation of the ionospheric ion composition have bee
evaluated in the plasma chamber. Measurement system of Number density of Electron with Impedance probe (NEI) were de
veloped by Oya [1966], and successfully utilized for numerous sounding rockets and spacecraft such as Denpa, Taiyo, Jikikel
Hinotori, Ohzora, and Akebono [e.g. Wakabayashi et al., 2013]. NEI measures the equivalent capacitance of the probe immerse
in the magnetized plasma. By applying RF signal to the probe, we can identify the minimum of equivalent capacitance due
to upper hybrid resonance (UHR). The frequency of RF signal is swept from 100 kHz to 25 MHz, in order to cover the UHR
frequency range in the Earth’s ionosphere. We can obtain accurate electron number density from the measured UHR frequenc

The equivalent capacitance of the probe in the magnetized plasma shows minimum not only at UHR frequency but also a
another resonance frequency: Lower hybrid resonance (LHR). If we can measure LHR frequency with UHR frequency and elec
tron cyclotron frequency, we can derive effective mass of ionospheric plasma and determine the ionospheric ion composition:s
Because LHR frequency is about several kHz in the ionosphere, we have to extend the lower limit frequency of the curren
impedance probe system to 100 Hz.

Through the plasma chamber experiment in 2014 with bread-board model (BBM) of the new impedance probe system, we cor
firmed that it could measure (1) UHR in high frequency range as well as the current NEI could, and (2) equivalent capacitance
profile from 100 Hz to 100 kHz, which indicates sheath capacitance of 120 pF and sheath resistance of 30 kohm. But it coulc
not detect LHR as predicted due to high electron collision frequency in the chamber using backscatter-type plasma source. W
are planning to perform another chamber test in 2015. In this test, we are going to try (a) large UV light source as plasma sourc
in order to reduce electron collision frequency. In addition, in order to enable both of UHR measurement at high time resolution
and LHR measurement at low time resolution with single probe, we are going to try (b) operation with applying dual-frequency
RF signal to the probe.
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Syowa SENSU SuperDARN imaging radar and JARE project phase IX

# Akira Sessai Yukimatu[1]
[1] NIPR/SOKENDAI

SENSU Syowa HF radars are important components of SuperDARN, the international HF radars network since 1995 and hav
significantly contributed to understanding not only magnetosphere-ionosphere system and their couplings but also MLT regiol
dynamics. As SuperDARN radars were originally designed to reveal global polar ionospheric plasma convection patterns in botl
hemispheres in real time, its spatial resolution has been relatively low. As the number of new scientific targets like comparisor
with mid and small scale aurora phenomena, meso scale transient phenomena, elementary generation and decay process of f
aligned irregularities, PMSEs and fine height profile of neutral wind have been increasing, higher spatial (and temporal) resolutiol
observations have been essentially desired and of great importance. Imaging radar technique has been tried to be applied &
developed to overcome these issues. We show the current status of our preparation of the SENSU imaging radar system, and v
discuss particularly on the scientific targets including coming JARE (Japanese Antarctic Research Expedition) project phase I
(2016-2022) and the future perspectives which can be revealed by this new technique using SuperDARN.

1995 LR EB I L— X —% v NT—Z8 70y = 7 s TH % SuperDARND EHEE /x—3 & H - C &7z SENSU
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FEOFH 7 BB EE RS OBINNC X 5 B - KBRS SYEZNBRE DML, BRA IR XY A7 — )L O ERS
IS, BEEEAAHIHINGS B RO E BRI ZE R OMZE. I, EREEHR RS PMSEZEOBINC X 2 HHE T
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Introduction of experimental facility at Space Plasma Laboratory of ISAS/JAXA

# Takumi Abe[1]
[1] ISAS/IAXA

Experimental facilities of Space Plasma Laboratory at the Institute of Space and Astronautical Science (ISAS) of Japar
Aerospace Exploration Agency are used as inter-university research facility by scientists and engineers at many universitie
and research institute in Japan. There are several facilities such as large Space Science Chamber, medium-size and small-:
chambers, high-density plasma generation system and so on at this Laboratory, and users can choose one from these facilit
according to their request. The users have been conducting various kinds of experiments of space plasma, e.g., 1) Plasma
vironment around space platform, 2) Instrument development for observation in space, 3) Wave phenomena in space plasma,
Plasma heating phenomena due to nonlinear wave-particle interaction, 5) Chemistry in the terrestrial and planetary upper atm
sphere.

In order to use these facilities for laboratory experiment of space plasma, it is necessary for applicant to submit a proposa
usually by the end of February in response to announce of opportunity of inter-university research system for space plasma e
periment by ISAS. Every proposal is evaluated by committee of space chamber at ISAS, and it becomes possible to use the
facilities in next fiscal year if their proposal is approved.

In this presentation, we will introduce the research facilities of Space Plasma Laboratory and some examples of experiment
which have been carried out at this Laboratory. We would like to expect many scientists and engineers who are interested i
conducting laboratory experiment with these facilities to participate to this inter-university research system. The more detailec
information will be provided for the interested people. In this way, we would like to further promote this activity by providing
opportunity as much as possible for the laboratory experiment.

JAXA FHERLFEANCIE AR—ZAF = NN H O KRR R E & LU TENO RO Ot E
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L—yay, 2) REREGLO 75 A< EREE, 3) fE-0flila v MEROBIEEESRFFE. 4) FHZEMTOSM S
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