Japan Geoscience Union Meeting 2015 /0 d ;,

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]ggg;gimc

Union

PEM27-01 £-A01 FFRE:5 H 25 H 17:15-17:30

R 1 A AN O Te D DIRH AV E— 5 AT a— T DA%
Development of wideband impedance probe system for observatlon of the ionosphric ior

composition
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Concept and design of new wideband impedance probe system for observation of the ionospheric ion composition have bee
investigated. Impedance probe system for measurement of the electron number density, which is called NEI, were develope
by Oya [1966], and successfully utilized for numerous sounding rockets and spacecraft such as Denpa, Taiyo, Jikiken, Hinotor
Ohzora, and Akebono [e.g. Wakabayashi et al., 2013]. NEI measures the equivalent capacitance of the probe immersed in tl
magnetized plasma. By applying RF signal to the probe, we can identify the minimum of equivalent capacitance due to uppe
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. The equivalent capacitance of the probe in the magnetized plasma shows minimum not on
at UHR frequency but also at another resonance frequency: Lower hybrid resonance (LHR). If we can measure LHR frequenc
with UHR frequency and electron cyclotron frequency, we can derive effective mass of ionospheric plasma and determine the
ionospheric ion compositions. Because LHR frequency is about several kHz in the ionosphere, we have to extend the lowe
limit frequency of the current impedance probe system to 100 Hz. We changed the design of NEI as follows: (a) Coupling
capacitor between the circuits is changed in order to pass the low-frequency AC signals. (b) Because long time is needed fc
frequency sweep in a low frequency range, high-frequency signal with short sweep period and low-frequency signal with long
sweep period are combined and impressed to the probe in order to keep the high time resolution in the measurement of UH
frequency. We have performed the chamber experiment with bread-board model (BBM) of wideband impedance probe system i
2014. We confirmed that the new impedance probe system could measure (1) UHR in high frequency range as well as the curre
NEI could, and (2) equivalent capacitance profile from 100 Hz to 100 kHz, which indicates sheath capacitance of 120 pF anc
sheath resistance of 30 kohm. Unfortunately, LHR could not be identified in the chamber experiment because of high collisior
frequency in the chamber. The detectability of LHR with the wideband impedance probe system have to be verified through the
future sounding rocket experiments in the ionosphere, where the collision frequency is enough low.
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Study of the ionospheric plasma density structure observed by topside sounder on boal

the EXOS-D (Akebono) satellite
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Mt R B DB R FERE L BESURE - RS AR ORI & L TE T 2 7T A & 2 sz & . REEE
RS CICHE S BIHRDE T3 )V F—E T ORGARITHEIKN U7 BEE SO, BXUOMEFESGZIECD &9 2 HE
BEDNS YT ED . ZREM - ERIZEZ RS C LAEh Lo TS, ABFETE, BIIE0 (EXOS-D)f
BT =D T— 2 DN T, BEE NS VOB TFEELSIUE . A4 VIREORES RN,

HIFFomREICIE, BEHEE FREOSE IO T 7 A )bEbaEe 2 Hit & LT Plasma Wave detectors and Sounder
(PWS)WMEH N T VB, TDOY TV AT L ThH Stimulated Plasma Wave experiments (SPAR) 0.3 MHz»'5 11.4
MHz E CRIEEZIRG I LN 5OV AW ZEE LT, BN 0T -5 CICHERATE LS 79 A< iRz Gt
9 % [Oyaetal., N%Mkaiaf%ﬁ@kW ENBAF /TS LDS, TO—DFIEE BER R 25 awo
BHESESETINSICERT 5 L5 BB OREE 2 RD S T LIk > T, BHE T ABEO GO HHIEDS
N5, AWFZETIEEHIC EISCAT L—X—0D%H % b lit— (69.58 N, 19.23 E) 2tz mEs 2 HE a5 niz A«
F /TS KNCER UTHNIZTIT o T2 T OREHE, ETEIEDRFTIC 50 %L B3 2 EEEE -2 7 7% 2 filEE Lz,
19954 2 H 28 HIZ (65° N. 15° E) THIlIENIzHlZA X2 R 1, 19953 H 1 HIZ (70° N. 35° E) THIIETh
Tl AR k2 LS, [FIRZIOD EISCAT UHF L— X — O8I T — 2 h 5 REEREE TIREFREMNID LTy
Z MR E NI,

RICAWFE T, FHESNTZ 2BDA XY MTOWTRIZITW, A4/ 7L OEFEEDOEETT T 74 )b
ZEIMU, AT —)bnA bzEI Uz, TORER, HERATEETIEE I & LR T AT — LA B 20%611%/NE <
ToTWVWA T EMNRE NIz, WMEILHIC K 2 58O 72 0E L T 500km i S TDA A > LB OMREDOZ RSt %
L ARNVE1ITE NI TINTIES7TI0KTHSEDITH LU NI TATIE 370K ANV E2TE I I8 TIE 3290 KT
HZBDITHL M T TN T 2940 KIS LTz, EBEEE N T 7B 2B FEEORD 24 U X 8 5 YHhafE & L,f
&, EEOWIZE TIRIRE FAIC K RSB OEEDNERT E TV 5 [e.g., Williams and Jain, 1986]—77, A5t
FELARNY M TRIBERTLABALTE0, HWNRERE NS 7 L 3B EA0REDHE S RE I NS, {Ef
LARY N LICEL T, b 7HEIIE NGO T IRI-2012 B 7 )L 515 5 N % EEEER A 3000 KT
HBTEND, REFEESDEES N, B FEERDEEDEN I TREEDN R E NS, ARETIE, LidORESH
Te ARV k& ZFORNTFERZRT LI A —)UNA S OMEMNRELINDER (14 HKE) & U < IEIRE DR
25 b CUREETEENS) ITIRIEL TOWABATREMIC DWW T L i d %,

F—"TU— N BEEE, by YA RO U E— 5T
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A study of equatorial plasma bubbles by 630-nm airglow imaging observations from the

International Space Station
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FREEEMEIC B O THRET ARENAHSR L LTTSASNT VAR ENS, TIAINNT)VEL—Y— -« T—
T—REEICEK O TR B EEZLNTVEN, TITARNTIWHEDOHLZRZRET 2 BNEAMHTH 2, TR
NTIVDESRBMFEDT=HICE. T a— VR aOEDAEARRRTH 5, LHrL, [EROHED) S OFEHITIXE
GLERS O 7 a— SNV HZ T 2 DN EETH S, ZTOXIEERN 5, 2012FE 10 HD S FHAT—r a3 ik 3l
FEERSHRGEIN S v > 3 > (ISSIIMAP)IZ K D, 630nmALXEDKIEA A—2 » TERINMTHON T\ 5, ABFFETIE.
FEIFRFH AT — 3 VT E N T0 5 n[ELE RN D ERIGEERE (VISI) I X % 630nm AU T — 2 ZHWT, 7'
AINTIVFASEE DZRMT « BRI 2Nz, 201249 A 5 HA'5 20134 8 A 28 HE T 630nmK&XtT— 2 %
fRMT LIzt R, 79 AN IVOFRAEHE OBF-REREZ. 77V A OREHOBEMIC LRI R E N AL M
Iotz, TOREIE. BEOMFHERLE XL KL TWVE, 5, TITRANT VORI SHORREZEFHNZE T 5,
T'IANT VORI, FEZA b2 e 5, $FE 0 E-90 & Tl 100-200km 225 [£-360 £ DFF K Tld 200-300kmd
MBRDZ N E WS FERMED Nz, T HIC, FEREIC K S 630nm KD EOMUAAE & Z ORI C 28O H L
ZAbZHANR, T AINTIVOEHE LR U ISR, T XN TIVHREL TS L EDIEHH, MAMENEC 5
JEDENRKENT ENDNo Tz, TOMER, RAZEBELD TSI AN IVEEOERICKEREERSZ TS L
RS %, iz, HERAKK E S Z08T 5 ET VD0 EDE LT, GAIA(Ground-to-topside model of Atmosphere
and lonosphere for Aeronomyy 7 )V 2T 5N %, ARBFZETIE. GAIA 7 )L7Z2 W T 630nmASOEHILRIE 72 K&,
ISS-IMAP @ 630nmAXVCEIHIT— 2 & Lhig L, HAZIL ERIERE, RUZNSE & 7T AT )VHA L ORHEICD
WCakamd %o

F—T—R: ST XN\T ), ISS-IMAP
Keywords: plasma bubbles, ISS-IMAP
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Comparison of neutral temperature with ion temperature in the polar lower thermosphere
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L2 D T ) —TTlE, 20104 10 HH 5 EISCAT + 12 LYV BlHllFT (69.6N,19.2E)ICCH MUY LI A X—ZHW\z b
HRHRIEE « TEREAR (RiFE 80-110 km DOHMERAURENIE ZHME L TV, F MU T LT A Z—@ld, AR
(L0AMNS 3 A) ATV, BIEE TICH 2800 D RKURIE T — X Z B3 L T\ %, 20124 10 H X 0. 5 J51mlmlRHETHI
ZIMEL. 9 1700R R KGR T — 2 B EIS L TW5, TDF MUY LT A X —E& | EISCAT UHF L —&— & DI
RFBTANG., 43WE (B9 2505 IS FAE. TNHOFEFENIENIZHDOT—2ZHW T, &% 100 km/» 5 110 km
BT 5, IERGIRE & A 4 ViRE O RIS 2175 12,

RS E A A RIS, BRICK D TV F—uziro 2 ik b, HREE T, &% 150 km il £ Tifidd DOl
ENMZFHFELVWEEZLNTWS, MUKEE - BEEEICB O T, EED DI RIVF—HRAEZIT 5120, BEY
100 km&k O EZ2 T, HPERAURE & 1 A IRENE L OBIRIEFICK D D EIFR SRV, mEORELE, Y a—)b
MEA, A —a TR, EF—A A VEBHR ENRNEEZ DT EMNTES, NS OB E BIICRT
i3z, £FITF MV TLITA X=X O NIz KGIRE &, EISCAT UHF L—X—h 5SS N1 4 Vil
J& % = 100-110 kmTEE#R U 7=,

FEREIE N HDOT— 2 2R LI & T A, SR 105 kmLL F T MEAKIRE L £ 4 ViREIZIZESE LV, &
i 110 kmAHE T A F ViREDSTEAKIRE X D L E L Ao TV ARINE N o Tz, #HTIE. TS DIREHIIROH %
KU, EBICA—OSEIHOLH - BLRE SR ER L OB LB RERZ RS, TLT, HIERKEAF ViRED
FEOTRKNEEZ NS Y 2 — )VINEAREERTLFETH 5,

F—U—R:F MUT LT AR — EISCAT L—K—, ¥ 2 — )UHNEA, K&UREE, Wi NEAE
Keywords: sodium lidar, EISCAT radar, joule heating, atmosphere temperature, polar lower thermosphere

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]‘c‘;g{;‘sgime

Union

PEM27-05 £-A01 FFR:5 H 26 H 09:15-09:30

IV z— - Fa LY TH-OTEERFICBRNENTEART T+ v 7 F MUY LE

D AEREDISY . . . . . . .
A case study on generation mechanisms of a sporadic sodium layer during a night of hig|
auroral activity
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MU TIEART T w7 F MU D LE (SSD OERICATER & R FOMAERMKELFLG LTS EEZD
NTHO ., W E-BEEE-BE S S 2B 5 T, MIcIsid 5 SSLOA B OMRITIERICEETH S, ThE
T 354EICH 2% SSLOBMIIZE T, ARTT 1w VE(ES) B, BRKKIREZIC X ZILEEOME, K5 E K
IC&%F MUY LFETO RAE,. MEICKXZEEDOF M) U LETFOMG, A—a S R HIck2mMEHLEED
FERIZAERA N Z A LMEBENTWS, ULH L. SSLOAEREREICEIT % 2 b OIS E N migamh it LTE
D, ERMEIFZRIZ DR, SSLOERMBROBROI-DICIE. TNE THBE S N4 SR O BINIEELA R D 5N T
W5, KIFETIE /)7 2 — -« ha LY TA—a FEELRHNCEIE Nz SSLOERBEREICOWT, U T LT A Z—,
EISCAT L—&—, MEL—Z—0D#IF—RICEDEHFERIT- T,

F—a FEINERTH -7z, 20121 H 22HICFH M) I LT A Z—IC K> T SSLAEIIE Nz, SSLIZ 21:18
UT 55 180IFEL. KT MUY LEEBXUTZDEEIX, 1.9X 10°m—3, 93kmTH -7, 20:00-23:00 UTICI
WT. EISCAT UHF L —X—IC X > TESEMBIIE NIz, EsfEid SSLAARFMFIC SSLEE UEEIChiE L T\ izl
&, EsfED SSLOEKICEH G LIREMEDH %, LH L. ESENICTEET 5T U O LA VREDR KR HEED |
ZFDF RV TLAZA DTN TCF NI T LRTFICEBREINTZEELTEH, SSLDOF MU o LEED 21% LTz 7%
WZ EDHB MR o7, — /5, EISCAT UHF L— X —THIIE Nz B DM &1 20:00 UT-21:10 UT BRI 7& R/
WK E B2 METHoTz, 22 THRMIULEEHRICEET DT NI U LAF VEOBRE SGE M E U THRITHIE T
RIEE NEZ WV, BEHIC K S Rk LRI E ST R U LEFOERK - IO 2 BT — 21D <
BUEANT 5 R o720 ZTORRIC, F NI D LE ESBICHFEET 2 F U D LA A VEOBESE S E LT, i
FTIRBINAEZ Wz, FOEE, AREFITIEZ, SSLOF MY T LHEBED 88WriHTE 5 & nh->Tz, Th
5DT M5, SSLOFEEZY—RAEF NI T LAAVETHS T &, IZIFRIHN & OMRWELD SSLDAERKIC IR
BB Rz Ul T & Z2BIIT— ZICHE DWW TR Uz,

F—T—F: ARTT 4w I F MIDULE 7 MUY LTAX—, s, A —naZ, rhiE - NEEAE
Keywords: Sporadic sodium layer, sodium lidar, polar region, aurora, MLT
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Derivation of the stratospheric temperature with the sodium lidar
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AT, TRV TLIAX—DBELNE LAY —#EDEZ AW LI EREDOEICDOWT, ZOFikEE
FERICOWVWTRY, B4, /o z— -+ LY (69.6N, 19.2EYD EISCAT L—&Z—Y% A M F MU D LTA X —7%
iE L. #E 80-110 kmic BUF 5 K&URE - F b U W L& - Jl#EZBH L TWa, 7 MUY LT A X —I X281,
2010 10 A CNETE > — RV (KHARSRIHM 10 A0 5 3 H) 170, #2800 D K&HRE T — 2 ZHS L T
W5, [V A MOEHENTOBMOEHIEESS (EISCATUHFL—&— « VHF L—%—, MF L—%—, iEL—&—7&
&) LA L. K& E A B X CHAEEEEEAERESICER LT, R EED TV 5, 2015FEKICIE,. KAMER
SEIIAO I ) 2 EROREZEH L TV 5,

T4 ZX—@lNE, BT 22—y McL—P—ZRF L, ZOX—7 v b SDOEEEEZET ST LIk,
2= FOWERZS S, 27 FTHLHEARDOR IR - PHE - KREERE) ICK O EELERNRE 570, 5
A Z—ENEROhORHEHIC I NS, BLDOANTWEF M) LT A X =3, &% 80-110 kmDF U v L& E
JEhoF BV Y LEFOHEGEEZFFA L T, R - OB 2175 TW\Wad, 7RI LIAX—TIE, 7YY
L&EED S OHISHEDE & i, KEETORGD TICKZ LA ) —BEDEE FRIFHCZE L T3, @H R 30 km
RO LAV —HEDEZE VT, EENRT—DOKIERTT> T3, AT, LAY —BEDEE VT, EEEE
K5 (30-50 km ORZIRET 1T 7 A VOB Z 75Tz,

FAX—BTHEOND LAY —HEDET — 2D S RAEEDOHET O T 7 A )N e KDBH T ENTED, H£EL—
YD RKEERIZ, LAY —aELRTIE, KRB, EEEE» 52RO 5, K, REFHE & HKE T2k
ET BT LT RaEZEIN T 5, B LBIIH., &S MEE 1 km CEH L KKUREZ, I—0 v ST
+ > % — (The European Centre for Medium-Range Weather Foredasish K&iiE 7T — % & i E1T), BEORQEW,
FERES 2,

COBHREDHATICE D F bV Y LOIIBHELIC X % @ 80-110 kmE RO KEURE 71 7 7 A VI A T,
LA V) —8ELIC & % @ 30-50 kmD RAURIE 71 7 7 A )UHEHIATREIC A 0 . FEBREE & FEprhrsipE - REszamE ok
LKDORGKIREEZF OIS DOV T ORI LIRS AT E L 55, £z, EH UIzRUEEEEZ. S%ITbNs 3 U HEN
OF— 2 KGR LICEHKT 2 2 AT TE %,

F—T—F:FPUTLITAR—, LAY —HEL
Keywords: Sodium Lidar, Rayleigh scattering
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Statlsﬂcal study of probability of instabilities in the polar upper mesosphere/lower ther-
mosphere
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AWFZEO HEE, sk FpEar - FEEAE (RFE 80-110 km FHIHIC U 2 536 K U EALE DFAEME, &
[EZ5H)), WA BIZHEMCT 5T & TH 5, AWZETIE. 20104F 10 HH5 EISCAT Fr sy (69.6N, 19.2E)J 1 k
THELTVWEF M) LT A Z—DIRET—Z 2 Uiz, 20124 10 HUBRE, S MU T LI A X—IcBiRE Nz
T — 2%, 20124E 3 HETRE Y A F TEH SN TV SHE L —X—DE#ET— 2 %2z, 20104E 10 A5
20144E 1 HETOR, > N T LT A Z—IT 1 RIZDOWT 4R EDIRE 7 — 2 DHUG T EIHIE, 287 HIF(ET
%o Y= AVBTIE., 20104E3— XV 2415, 20114E— X 811K, 20124E— X 6515, 20134 — X 621%.
20145 — XV 55 TH %, FH1—AVid. 9AKVWL 1I0ANS 3HETTH S, HlZIE, 2010 — A&,
20104F 10 HM5 20114 3 HEX TR L T 5, 7— XSz A TH¥d 5 &, 10H 114%, 11 H 314%, 12H
5371, 1 H 69f%. 2 A1 531, 3H 147K, TbH 5.,

WFM 2 fRAE 1070, SEDIRAE L km DIRET— 2 Z VT, —REBOSEEICB 2 NLEEH G2 KDz, NELE
e CGHfiAZeE) Lk, H2EED (R L TD) 7—28znkte U, ZOREDT T2 bNA Y T EEED
HIEDALERDZT— 20T LUTRDIZAGTH %, T — 22t HNTY F v — RV V8RS, VFrv—
R VED UALLT (D 0LLE) IR 25507 — 280+ LTHWEGZ, RNERG UIERZE) AN
ZETCIEMESHICT B,

Fh R B SR L O RN e EBIS O e THIZE & LT, Zhao et al. (JASTP, 65, 219-232, 2008) Li et al. (JGR, 110,
2004JD005097, 2005)%F 51 %, Zhao etal. (2003}, =2 —AF T+ 7ILNH—FT 1 4E[ (32H0:June 1998-May
1999 Kb NfeT—RZHAWVWT, NEEEAZHFHAN, Z LT, BRICALEHENRKICES T LM Lz, L
etal. (2005)Clx. NV A « XA TIH5 N7z 191 (January 2002-November 2008)7— X it L. & DRI BT
&, 85-100kmD m EFEIKIC BT & TH TALENFHE LTV B ERIE 0% /5% & it Lz, TS IHYEREE TD
METHIMZETH O . I TOMETIIMZHE SN E THREIN TR,

HEHTIE, (1) ALEEEOY—XmOEN, (2) RGEREOABOEN, (3) NEHIE & RTIEBI O
BB X UZ OMRIEERE L OB, (4) RLEEE LA —a I L OMHBE, FICOWTHET %, LT, EDLS
MDD & X, NLEBEINEINT 20OV CHGERZ1TY TETH .

F—U— B bk EASEIRE o TNEREAE, SHRANLE, IEREE, TRV LT A X —, Fra LY
Keywords: polar upper mesosphere and lower thermosphere, convective instability, dynamical instability, sodium LIDAR, Trom-
soe
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Comparison of horizontal phase velocity distributions of gravity waves observed by ANGV
using a 3D spectral technique
Comparison of horizontal phase velocity distributions of gravity waves observed by ANGV
using a 3D spectral technique

FAFH B 5 ik BiE) 2 YL 4 2 ; B2 OHERE 2 ; Taylor Michael B ; Zhao Yuchend);

Pautet P.-Dominique; Murphy Damian ; Moffat-Griffin Tracy’

MATSUDA, Takashi St* ; NAKAMURA, Takuiji2 ; EJIRI, Mitsumu K2 ; TSUTSUMI, Masaki ;
TAYLOR, Michael J3 ; ZHAO, Yuchend ; PAUTET, P.-dominiqu&; MURPHY, Damiart ;
MOFFAT-GRIFFIN, Tracy

LB IIFE R RER, 2 EYMtipfZE7T, 2Utah State University:Australian Antarctic Division?British Antarctic Survey
ISOKENDAI (The Graduate University for Advanced Studi¢®yational Institute of Polar ResearcH/tah State University,
4Australian Antarctic Division?British Antarctic Survey

Atmospheric gravity waves (AGWS), which are generated in the lower atmosphere, transport significant amount of energy an
momentum into the mesosphere and lower thermosphere and cause the mean wind accelerations in the mesosphere. This mon
tum deposit drives the general circulation and affects the temperature structure. Among many parameters to characterize AGW
horizontal phase velocity is very important to discuss their vertical propagation. Airglow imaging is a useful technique for inves-
tigating the horizontal structures of AGWs around mesopause. An international airglow imager (and other instruments) networ}
in the Antarctic, named ANGWIN (Antarctic Gravity Wave Imaging/Instrument Network) was started in 2011. Its purpose is to
understand characteristics of mesospheric gravity waves and their impacts on the Mesosphere and Lower Thermosphere (ML
environment over Antarctica.

In this study, we compared distributions of horizontal phase velocities of gravity waves at around 90 km altitude over different
locations using our new statistical analysis method based on 3-D Fourier transform, developed by Matsuda et al. (2014). Th
comparison has been carried out for airglow imagers at four stations, that are, Syowa (69S, 40E), Halley (76S, 27W), Davis (69S
78E) and McMurdo (78S, 156E), out of the ANGWIN imagers, for the observation period between April 6 and May 21 in 2013.
Not only horizontal propagation characteristics, gravity wave energies can also be quantitatively compared, indicating a smalle
GW activity in higher latitudes. The presentation will be focused on showing the performance of the new statistical technique
for studying gravity waves.

= R KA, KA A=Y
Keywords: atmospheric gravity wave, airglow imaging
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Critical level blocking diagranf#
A revisit to critical level blocking diagram

&1 E5h

TOMIKAWA, Yoshihiro!*

L ENT AR ZEAT, 2 SR AT SE KRR 2
INational Institute of Polar Researd8OKENDAI

Matsuda et al. (2014) have proposed a new method to obtain a power spectral distribution of gravity waves in a horizonta
phase velocity domain from airglow observations. The obtained power spectral distribution can be interpreted as a product ¢
gravity wave source spectrum and wave transmissivity distributions under an assumption without wave dissipation/reflection an
wave horizontal propagation. The gravity wave transmissivity depends on the existence of a critical level for the wave, which
is determined by background horizontal wind distributions. Taylor et al. (1993) have proposed a critical level blocking diagram
which represents a gravity wave transmissivity in a horizontal phase velocity domain. In this talk, the critical level blocking
diagram proposed by Taylor et al. (1993) will be revisited, and its amendment will be discussed. In addition, examples of the
critical level blocking diagram in some given background horizontal wind distributions will be shown.

F—I—F: 7UT 1 VL), EE, L
Keywords: critical level, gravity wave, mountain wave
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X — ALY AT L AICBT 2EER I (MaRS TRl S e NERKE I
Gravity Waves in the Martian Atmosphere detected by the Radio Science Experimen
MaRS on Mars Express

Tellmann Silvid* ; Patzold Martin
TELLMANN, Silvia'* : PATZOLD, Martin!

LRAY < VR
LUniversity of Cologne, Germany

Gravity waves are a ubiquitous feature in all stably stratified planetary atmospheres. They are known to play a significant role ir
the energy and momentum budget of the Earth and they are assumed to be of importance for the redistribution of energy. This hic
vertical resolution of the radio occultation profiles from the MaRS experiment on Mars Express provides the unique opportunity
to study small scale vertical wave structures in the Martian lower atmosphere. These small scale temperature perturbations a
most probably caused by gravity waves (buoyancy waves) produced by the displacement of air masses flowing over elevate
topographical features or other atmospheric sources like convection in the surface boundary layer or wind shear. A study ¢
the global distribution of gravity waves provides insight into possible source mechanisms, local time dependencies, season
dependencies and/or topographical dependencies.

F—T— R KR, X=X T AT VR, RKEET I, K5, BB, B2
Keywords: Mars, Mars Express, Gravity Waves, Atmosphere, Radio Occultation Experiment, Radio Science
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INRIER GO A1 K B e 7 Sy F-Ofpf4
Imaging of polar cap patches with small airglow cameras

AR 5 /NI 2R(5 2 IR 2
HOSOKAWA, Keisuké* ; OGAWA, Yasunobé ; TAGUCHI, Satoshi

VEAUEIE R, 2 ENZHRMITITAT, 3 sUERR AR E R AT S ek
LUniversity of Electro-CommunicationdNational Institute of Polar ResearctGraduate School of Science, Kyoto University

90 ERAL LR DI HT CCDIEMCCD 1 A 5 O KATFEWY, 630.0 nmAKOEE FIW = EBEEEIRR O A X —2 > ZEHID
IR fTbNB K Ik o e, R EIIC B TR, L ERRRZOEA A= vIc K> T, T AT IV MSTID 72 &
DZERIREED 2 TSIl S N TV 5. TER, FBED 80 &I A 2 Midikic B8\ T, R—F— v F LMIEN% 75
ARG ERA U T2 RO RSB E NS X 5 1c7x 0, KIGEOBELIISE L TR A F 2w ZICEHT % Z D2 RS
DHALMICENTWVWS. 72721, 1551 CCD A X S ZB# L Im 2R KEEA A= v &, il A7 LAk E <, E
ADT=HD AR b &R0 T8, BRI X 2 ARG BT % C LI TR,

AW TR, EME TOA—a SEIIC B TLL VSN S X 5127 - 1265 THfi 75V CCD 77 X< (Watec
1 WAT-910HX) Z T, 630.0 nmAXVEDIRGZI TV, B 5NZ T—2D 74V 7 ¢ 72 ik Uiz, R, Muet ik cil
ENBR—=F =y FIZONWT, RDKGHA A=V v THRONEGE OEHILEZIT5> EEZANE LTV, 25
D WAT-910HX I, RN DR L > X &, $1%F 50 [ERRE O ILHE L > X% Z N ENHD (1, HuDE 632.0 nm
218 10 nm, /B 85% DN RINAT 4 )V 2 —EiAEDEB T & T, 2y hO/WNIRG A AT 28 EL Tz,
COD2EBOIASHE, /)T z—0ar 74— (78.1N, 15.58 ICFR{E L, 2013/201404Z=C B IR 4 o
HEEN AT, B A VY —EZ VBT, KEOEKA A=V ¥ I KB 630.0 nmAZOEDERIR, A—1 5 X
R7bar57 (ASG) 1K B KRKIEDARY FIVEIIE FIRFICI TN TED, /INURKOEH AT DINT +—< VA %TE
BTS2 72D E L R 55 MESS T N TES.

20134 12 H 4 HD 20-24 UTORFHFRIC BN T, KEIERKZOEA A—V v IC XK > T L0HDR—F—3y FHEIHNIE
Niz. KEOEOFOLRE X 500 RIZEETH - Fz. [ARFCEIZTT > T T/INERAOEH X FIZ BT H[AREDO KL K
TEIMERR U T SRR RTHUR, 2D 2 ot aZE MG 2 iR 5 T e B TE Tz, /INIERZOE A A I K - THR—
F=INYTFMRIRTZBTHAI T &d, EHOERZAVEFy U T L—ya v 2T B TTHREINTWED, EBRIC
BHZITS T T, YAV AICHWB T ENTES I AU T 4 DEIENMES NS T EDRENT BL, /INEREED A
FICE > TELNTZ Ry FOFEGREL, KA A=y TERLNTZE DX 0 & 15ERERE VT D, T
N, HOTVE T T 4 IV Z—DYERDEWVICLZEDTH B EEZTVDS. BETIE, ASGIZ X B KEHEARY R
VDT =272 FNT DD AT DFRIMFEEDENNT DN TER U IAERZIBRS.

F—T— F: e, R—F— 8w F, RO
Keywords: Polar cap region, Polar cap patches, Airglow measurements
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Sﬁhemical Releas& W\ /e 4 A 7HHECRSUR « 775 A< R U 7 L ARG AT ~4TH%S
Measurements of neutral wind and plasma drift with chemical release in the cusp regiol
- preliminary results

Fifidll # 1x; ARJR ORI 5 EER B 2 1A BT ! Conde Mark ; Larsen Miguel
KAKINAMI, Yoshihiro '* ; KIHARA, Daiki® ; WATANABE, Shigetd ; YAMAMOTO, Masa-yuki' ; CONDE, Mark ;
LARSEN, Miguel

VBRI TR, 2 ARBEE WK, 2 7T I AAKET 27N T AR, 4 7 LY VR
IKochi University of Technology?Hokkaido Information University? University of Alaska, Fairbank$Clemson University

A chemical release experiment was taken place on 24 November 2014 to measure neutral wind and plasma drift in the cus
region, which was named the Cusp Region Experiment (C-REX). We set up 2 cameras (one for neutral Barium (Ba) and the
other for ionized Barium (Ba+)) at Longyerben and Ny-Alsund for each site. In addition, one video camera at Ny-Alsund and
one camera with a grating at Longyerben were set up. The rocket was launched from Andoya at 08:05 UT and first chemica
release was observed at 08:14:19 UT from Longyerben, Ny-Alsund and an airplane. Ten of 24 canisters were successfully ignite
between 200 and 400 km altitude at about 600 km away from Svalbard islands. Each canister contains barium (Ba) and strontiu
(Sr). Evaporated gasses reflect sunshine and green and blue “space fireworks” were observed by digital cameras with filter a
video as well as human eyes. The filters were developed to observe resonance scattering of neutral Ba (552.5 nm) and ionized
(454.5 nm), and evaluated with an integrating sphere in National Institute of Polar Research. We also observed space fireworl
with a grating and successfully obtained spectrums. In this paper, we introduce our observation and show preliminary results c
the experiment.

F—TU— R ART, HHERGE, 7F A< FU T b, FHAEK, ATy BB, iR S e 5
Keywords: cusp, neutral wind, plasma drift, space firework, chemical release exeprimet, neutral density anomaly
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INSARZ W /e HREIE AR T T 1 v 7 EDRiHY
Detecting mid-latitude Es by INSAR

PAAR B i A
SUZUKI, Takatd* ; MAEDA, Junt

VABHEE AR AR AR F IR RS

!Department of Natural History Sciences, Hokkaido University

Maeda and Heki. (2014% Global Positioning System Total Electron Content (GPS-TEGHW% Z & T, TN Tl
WA EZDOBRTUNEBIE NG S TZAAEZEDART T ¢ v 7 E(QLTES)Z “JUtICHEZ 5 Z ICikh Lz, —77,
GPS & [AlRRIC HFR A EHIE 2 HiY & U Tz 52 HIHEATIC Interferometric Synthetic Aperture Radar (InNSARY %. SAR
BRSO EREDT Ty PR—LIIBER I N7 72T, k22— b —LDOHICA D Kl BRI D
Mt R THED S T LT, WM KERHOEDT V7 F2EEHL, BOREED L —X—Egz Rk T 2 i tbh
%. INSARIZEL75 2 “DORHHICHBINE Nz SAR DN T —Z D7D THSIBEIC X > T, “DODORHHDORMICE = 7z
HhRZE & IS EifR & U TR 2 EiiCH 5. INSAR DFHRIC & BEEEORENHNS C ENH D, THUIHEHL
12 A 7 i OJEREEBMMEVIZ E X D EEEICE N, Advanced Land Observing Satellite (ALO®)X 5 7 L-bandD~ 1 7
i # ORI BB ORSOMHICERN TH S, GPSITH L T2 REETH S INSAR T EsZ R TtE S Es
DZEMD 7 X OGNS T e TE, TNETAHRHB TH -7z EsSOFEA N ALRAOFIFICE S IR
3. AETIEHA F22D Es?% INSARZHWTHHT S & 2HE L.

9, HEN - EOF < DA F /Y 2T T 20064E~20104E0 5~8 H OF-RiHIC Es DG FLE 1AL foEsHY 15MHz
D bEkxotzHZREAR. i, BIHE & BRBGATDHIK 2 7200300 ALOS/PALSAR D7 — X 7258% 1, TSGRz 1F
U7z, ZDOHio 20094 3 A 28 H (Master)& 20094 6 H 28 H (Slave)D X7 O Phli g BN MIAHZ L D BIN,
JERAIMICEE 28D, 2EOBIZHETNETRYIN TV ZDTHhh5R0A, 4 D03y FRETHEN, 1 DDy
FORZZIX 20kmIEETH -7z, TOMMHE(LE TECE(LE (ATEC) ICHE Lz T A, ATEC=0.44TECUL 75>
Tz, ThuE, EsHiRELIZEO ATECIGEWVMETHS. L L, INSARDEENS TIEEEOHENTERW. ZT T
GPS-TECZ W TR LIz & 25, GPS-TECT% INSAR D[R THAHZ L WEN TG HBEICFR C XK 5 7% 7 F )V
M EN, EE%Z 100kmERFET AT EMNTER. XoT, MMHEEZEZ LEZERNESTH S Z LHHDHD, InSAR
THIEE EsZMHT 2T EMNTE .

F—"7—F:InNSAR, A RF7 « v 7 E, GPS-TEC
Keywords: INSAR, sporadic-E, GPS-TEC
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AR T T 1 v 7 EOBENCHTT 5 FEEAEIC 381 2 it R SGHTy O 2
Tidal effect of the neutral atmosphere in the lower thermosphere on the movement o

sporadic E at midlatitude

HOE & Y HiE 27
MAEDA, Jun** ; HEKI, Kosuké

L EE R
'Hokkaido University

AR T 1w 7 EWdEE 100km {3 O FEHEE E M CRAMICHRET 2EFHEDHNT IR - v FDTLTH
5. BT TIRERICART T4 v VENL I RBET B M5 (Whitehead, 1989 and references therg irg
T WA 0 A 7 % & HAAHE CRASEEARISE Y (Wu et al., 2005; Arras et al., 2008 AR T« v 7 EQBTANIRE
et B S0 L—Z2—@sary Ml c‘ikﬁE%#’LT%?’L?’L&b IR ZE [ o0 fiR @%’Jﬁﬁb‘ﬁ%b\ot U LI, 2
JE GNSSZ W= 2B 78 (TEC) BINC X > TART T« v 7 EOBINAIRETH 5 T ENHL M/ -7z (Maeda
and Heki, 201%. & <1 HATIZE - HEEG 2 EIC 1200 /L I K 5% 7 GNSSZ{EH4H (GEONET) & %fi L
TED, ThZHAVBE T ETART T v 7 ED 2 Xt/KFlikgE & Z DRFMZ(L 285 T EHAEETH S (Maeda and
Heki, 2014.

AR TIEART T 1 v 7 EOBENC LS 24T, GEONETZHWT GPS-TECEZ{T- 7. HA FZ2eCIldsmE S M
IC 50-500kmiC i > THUZHEWHENEZ TH S (Maeda and Heki, 2014, SGEPBSZ D 7= R PH /5 M OFL#1345
DIRE EXBIMTERW. T TAMFETIEEILATMDOART T v 7 E@ib%h.?b\’( DWiEiTo . 9, 5402
EDTECR Y TZAELART T 4 v ZED 2 RyehsiEZHS MM L, 20-30%77 C &IicBE N (Rl L ahdE s
HE THiAE > T2, 20104EIC B 22 RIS Nz 27 DBEIME R RS T 1w 7 EICDW i 217> 7z.

R, AR T v ZEOBENM (D IKHARHEEEN RSNz, AXY MUERTE AN T LS, i
10-12E L S TANOBEID HEK L, 18WFC AITIIF AN DOBEIN L7z, 7z, mEOHFRICHz5 15K Al
T TANDBEE A XY SRS DRV RO TH-oTz. T OMEIIBER TITb NI BELIRBINC X 2555
AT H > 7z (Tanaka, 1978 & I 15K A D [TREROKER | 1& Tanaka (1979)C & % & P /5 AN\ DEE A £k
T HRETHO, ShlfT-o 7 GPS-TECHHITIIRE ORI ZIMHL TWE 7D, AV M LTS NanT

—HT 5.

ART T 1w 7 EOBEMDHMERSK D2 Z T TWDB ET 5L, mMItAmANOBIIE FREARIC B 5 K 72 K

MLTWAZ EARBEN. TS, GPS-TECEHWTART F 1w 7 EOBENIZEIT 2 & T FEEEOH
MRREAF IV ADHIRZEBRCENTERT L ZREBLTNS

F—I—F: ARTFT 1 w7 E,GPS, TECKXU#Y
Keywords: sporadic-E, GPS, TEC, atmospheric tide
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BTy b S-520-295 AN T AV T LAF VA A=V XICKBART T 1

7 E JE DIKFAE D Sl , _

Imaging observation of spatial structure of sporadic E layer by Magnesium lon Imager or
the sounding rocket S-520-29

SR A— s m L EE 2 R E S HAR B SR R 4 B BGE 3
KURIHARA, Junichi** ; IWAGAMI, Naomota? ; KOIZUMI-KURIHARA, Yoshiko® ; TANAKA, Makoto? ;
TAKAHASHI, Takad* ; ABE, Takumi

VAbiEE R RAABEREARRZERE, 2 UK RAABEERAARIZERL, 3 Tl T B e As TR A ZeT, 4 B 15
WAE L 22—

'Faculty of Science, Hokkaido UniversityGraduate School of Science, The University of Tokymstitute of Space and
Astronautical Science, Japan Aerospace Exploration Agéic¥, Education Center, Tokai University

rRE TSRS E fEEICHAE T B ARS T 1w 7 E(Es)EDZERIREE RIS MCT BT ZHINE LT, ESBICIEET
BT XTI LAZ Y (Mgh) h S OBEZEENSEIGHELD 2 BT 7y & S-520- 295 IR LIex T I LA A
A= % (MI) IZ K> THBIIL 7z,

BT EOHEERIODBNEEAA VPR LT ESEZERT 5720, TOFELEEEA 4> D—DTHS Mgt O
DL ESENDE FEEOZERNEZ ML TV EHEHIE NS, EsEOZEMIRGE $ IR IR BRI E S E-F K
WEOREOMA IR BRI THS & BRIZAFENDH 2 T EARBENTED . Mgt 24 OEREETINC X > T EsEDZEHkE
BEISH T2 RMAMES NS T LA E NS,

[AED HAYT 20084 2 A 6 HICHERSIRO N Z Il HZZ MBI BWTEIIa - v b S-310-385 55z T\, it
BT T ESEND Mgt D 2 ZOT/KERBEDBIINC N Uiz, T ORCRIE Mgt OFLISEGELCEIIAY Es & D2
DFRIICEMNTH 2 T 2w LI, Bllla v FOZRE FHTHEREO KTEAN TN K E DN > T edlc, AREGEE
HIFEIE DD TRRE X Nz,

Z T T2014% 8 A 17 HiATbNzBlla 7 v k S-520-295 85/ Tld. S-310-385H&ICHERK L7z Ml ZRET 5 &
£, HAY v FAAIC K2 ZREGEEE 2RI U728 Z21T 5 7z, ZRGIINIREREN 5 YHIOMRHE D TlE &>
7zE 00, Mgt OHISEEL BN A U, EsEOZERIMGEIC N % S E ARSI RS S Nz,
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IR SQEETRIC K B 77 > R—)V ) L BV T 7%
Ampere force exerted by geomagnetic Sq currents and thermospheric pressure differenc

i ez
TAKEDA, Masahikd *

LRI E B AT R S 2 > 2 —
!Data Analysis Center for Geomagnetism and Space Magnetism., Kyoto Univ.

SEIFT T OMRA Y B SqiEh bEMESERZ RS 0. ZTRDNNIET T > RX—)V )] L B RGBRTE 277
R U7z B2 H S EEK RS Tl SqERIAHOEERI T 7 O R—)V IS EE 120km & O FZEDE 721 4%
EEEEDTURIE BT 5, ELRHTEZORBBRMNT NS D T U LERMIAIREFROR e Bbn s, FEIIC
F NS OYHERICOWT LN S T ETH B,

F—TU— R HilSH 2k, 2R, 7 > X—)U )7, BB )7, KR EEh
Keywords: geomagnetic daily variation, total current, Ampere force, thermospheric pressure difference, solar acivity
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SuperDARNILHHE-FERES — HF L— 2 —32 {5 S HR&IC & 5 EREEZE OIS
Study of ionospheric disturbances using the remote HF wave receiver of the SuperDARN
Hokkaido East radar

Paey SR AT U B L R
NISHITANI, Nozomu'* ; KIGAWA, Ryusuke ; HORI, Tomoaki ; HAMAGUCHI, Yoshiyuki'

U AR HIERER BT T Al

!Solar-Terrestrial Environment Laboratory, Nagoya University

i D7 )—T1%. SuperDARNILHFE-FERZH— « 55 HF L— X —72 JLiHERERITIC Z N Z 4 20064 « 20144F1C3%
EBL, BlZ#E LTI TW0 3D, MiL—X—THHLTW»2a7X) 72T FHRIE0VESSHHICEBIRNFH S
NTEH NNy r7a—T7E8—L: AL a—7 = LI L THIEDH 2D 15dBDIE), TO%h 5> TL il
FELLO— DR E R LSR5 THD R MDHEE > TWVW5, ThERRIRT BT &2 Y490 HME LT, 20144 &
DAHE—HF L— X — DB OZEEAKR L HEB I UEIICHRE L, BlllZTT-oTWVW5, ThE TORMITIFLEIC
LHHRICE T 2 EHOZEIRNDELT 20D, EFEHNSMBIIHT TLEELTHEDOT—2MELNTEH, Th
ERENCRRT B2 ic K DNy V7 a— L= LTELN A ERELT 3 — O K G @ EL B 28135 C LIicEhL
TW3, TOBNORMESE LT, BIEERNT S HF L—X —O D NIFRICEF LTV T &, 20 AFHE
DERAIVIDEMICEE > TWEWNWT EENRITENEHD, S & UTEERIITO HF L— X —iT I R OZE
A ERE L, WZ2EHT GPSAZ & > TEIIZETITS CLICK DR LTWVWS, BHOHMIZ AL v a—T LNy
I —T DO HETH > T, ZEEAKZ HAREWICERGEHET 2 2 LIic kb (EIMEEEEEEEL (TID) OHiE -
KLl REHEELFOZENC X O EHEE D2 250877 2 JothBlild 5 2 ENHRETH %, #iH TIEBIOFIRREHICD
WS %,

F—7— F: SuperDARN ZZ{5 & HIK%, SRt
Keywords: SuperDARN, remote HF wave receiver, ionospheric disturbance
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Seismo-traveling ionospheric disturbance observed by HF Doppler sounding system
Seismo-traveling ionospheric disturbance observed by HF Doppler sounding system

CHOU, Min-yand* ; TSAI, Ho-fand ; LIU, Jann-yend ; LIN, Charles
CHOU, Min-yand* ; TSAI, Ho-fand ; LIU, Jann-yend ; LIN, Charles

INational Cheng-Kung University2Institute of Space Science, National Central University,
INational Cheng-Kung University2Institute of Space Science, National Central University,

In this paper, networks and concurrent/co-located measurements of seismometers (BATS, K-net, KiK-net), HF Doppler Sound
ing Systems in Taiwan and Japan are used to study Seismo-traveling ionospheric disturbance (STIDs). It's shown that thes
infrasound wave packets triggered by seismic surface waves that was generated by strong earthquake. The infrasound we
packets were detected in the ionosphere at heights “200 km about 9 min after the detection of corresponding wave packets on t
ground. The individual wave packets recorded on the HF Doppler have different observed horizontal velocities and correspon

to different type of seismic waves.

The Hilbert-Huang Transform (HHT) is applied to analyze Doppler frequency shifts (DFSs) detecting STIDs and estimated
the amplification factor in vertical displacement of the ionosphere relative to the ground surface motion, while the time delay,

circle, ray-tracing, and beam-forming methods are used to compute the origin of the detected STIDs.

F—7— R: STIDs, lonosphere
Keywords: STIDs, lonosphere
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HIERIC K D A U ERAIREI DY 2 o L—1 3 VIS K B iR it
Propagation Characteristics of Neutral Atmospheric Waves Associated with Earthquake

Using a Numerical Simulation
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VTR AR LAY, 2 N Mt 2
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MR A RFC R AE T 2 B RKE N EREELZ5 | 2RI L TWA T EWHF Ry 75 GPSZFIH LIz 428
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Ca+ density perturbations observed by a resonance scattering lidar durlng MSTIDs
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Characteristics of spatial gradient of ionospheric TEC assoicated with plasma bubbles an
its impact on GNSS

0 R = i
SAITO, Susumt* ; YOSHIHARA, Takayukt

LT ATIBOE NE T UETS T
LElectronic Navigation Research Institute

The plasma bubble is a sharp depletion in the ionospheric plasma density. Spatial gradient of the ionospheric TEC (total elec
tron content) associated with the sharp depletion of the plasma density makes it difficult for GNSS augmentation systems to wor
properly. To mitigate the ionospheric threats associated with the spatial TEC gradient, it is important to know the characteristic:
of the TEC gradient.

Data used are obtained in Ishigaki (24.3N, 124.2E) with five GNSS receivers with mutual distances from 86 to 1557 m. TEC
differences and thus the gradients between a pair of GNSS receivers are precisely derived with the single-frequency carrier-bas
and code-aided (SF-CBCA) technique. Directions of the TEC gradients are estimated with the TEC gradients between thre
of the five stations. The derived TEC gradients are compared with those derived with the dual-frequency TEC estimation witt
the assumption that the TEC gradient in quiet time would be zero. The velocity and propagation directions of the gradients ar
estimated with the correlation analysis of TEC variation of three of the five stations.

Associated with the plasma bubble events on 3 April 2008, the TEC gradients derived with the SF-CBCA method was
amounted to be 3.2 TECU/km, which is equivalent to the gradients in the ionospheric delay at L1 frequency of 518 mm/km.
It exceeds the upper bound of the ionospheric threat space (maximum assumed values in the safety design) of ground-bas
augmentation system (GBAS). The result is proved to be realistic with the dual frequency measurements, though there seems
be cycle-slip effects in TEC estimation. The velocity was estimated to be 118 m/s, and the propagation direction was estimate
to be 75 degrees. The propagation direction is consistent with the direction of the TEC gradient of 74 degrees (clockwise fron
the North). The spatial scale of the TEC gradient is estimated to be 7 km.

These parameters derived in this study are all relevant to the ionospheric threat space of GBAS, and the threat space is sho
to be modified so that this extreme TEC gradient is bounded. Thus, studying the characteristics of the TEC gradient with the
parameters shown above are very important to the safety design of GNSS augmentation systems, and have to be investiga
extensively. Further analysis of the data obtained in the periods of higher solar activity than that of the event analyzed here i
necessary and is now going on.

F—T7— Rt TS ANT ), B RIIIREE, S TR AR, A SRR, T AR R 2 X 2 —
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Keywords: plasma bubble, ionospheric irregularity, TEC gradient, irregularity velocity, irregularity scale size, GNSS augmenta-
tion system
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