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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
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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

B ST K KB R 2 R BOH L AR A
YOSHIKAWA, Kouhei'* ; SHIMIZU, Yuki! ; NAKATA, H|royuk| : TAKANO, Toshiaki' ; MATSUMURA, Mitsuru?

VTR AR LAY, 2 N Mt 2
!Graduate School of Engineering, Chiba Universityational Institute of Polar Research

MR A RFC R AE T 2 B RKE N EREELZ5 | 2RI L TWA T EWHF Ry 75 GPSZFIH LIz 428
BEPERL 7B (TEC) OBIHINC X > THLMIC R > T b, A TIEFEIES X 2 L— 3 Y ZHWTHIERSIEBI DRl
ANZALZHSMMC U, M OZH) & BEPEELOBEZIAS M 2 T EBNHNTH S, RIFFETIEHEREDZ
i S RE 2 BUEINIC iR K T &I K > THHERSEEIORFFRB O EZ 1o 2.

£, Yal—raryTHOTWA ANTHMMENGZ 2080 21T o Tz, TEMERA TS Ez A % & HERE
DT %, EERFEIEENNCENER A TH 50, BRI TFOHHITEREEDOEENH S, ¥IaL—2 3T
BUERS 2N 2 32 D F F5MEE1T S EBUEFRDFAET S 72, Von-Neumandil D N THWEZINZ % C Lic k> T
EFMZMA TS, NTHMHEZMA SICHizD . N THPHREZ EY) R EICRET 208N DH 27D, TxRIVF—5
FERFERID BIEZF K T &Ik > TR SN A HGERN (Chum et al, 2012) & N THMERBEEL S B2 E50Y 2 2
L—ya ViERE DR Z 7o Tz, TORER, TOANTHMZRKELTELVIaL—r 3 VIEROREIZNE 7>
Tzo £l ANMELTEATOASHIEFOFIAIC K > THERR & —3B U NTREREIZ R D . NTREREEZEL
SR ZRENDH DT EWNholz, R, BT 2/ eimB I BIHEDHDFE L. ZTOHMMNIHEHRLEID &
%%bk%< EFIREEDIE K D L EWEE (>300 km)E TIHE L TWERWT LB o e, FROEIS 2 I D

DCEFEEDOEHAMDFEL, BOEEE THE LAWVWERRNZRET 5720, REEEOMG 21772, mEETIEA
ﬁﬂﬁ%&b%ﬁmﬂ&%ﬁ\#%%:&ﬁ%boko%mk@%ﬁ@%£ﬁ®ﬁﬁﬁ%ﬁ%@ﬁ¢%&\ﬁﬁﬁﬁ%

PERH D, EENHMNBITONIKE LAY B BRI ERANCBEH L WA T e D, o TR E R Y
MBI E RS> TWVWB EEZBNS, TXIVF—HELRIFAID S EEE TEIRENKE S RDM, BRI S RE
MRS EORKICKDIHET 57D DX 5tk e k%,

TNSDREHC KD, Aﬁ@% SHDJEINC X o THYa N T RBOMEZRET 2080 H 5 W nhoTz, &
Too BEHEMMET B eimE e, RIEROMHAHH 0. Z D57 TEATIDFHEEK D K O BAXE R DB DIFEE LTz,
Z AR B B 7 &km@ﬁﬁLﬁ%ﬁkxb RIENHEERRE D ERELAD, EFIREXD EEVEEE TEHRLT
W5 Z EWVrho iz,

F—T— R iR, PPERSE), BUEY S 2 L— 3 v, EaEEEL
Keywords: Earthquake, Neutral atmospheric wave, Numerical simulation, lonospheric disturbance
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EP%E*%{I;TH%'@%%&IF%L FEERHC HISHGEL T 1 24— TS N7z Ca+s S22 H)
Ca+ density perturbations observed by a resonance scattering lidar durlng MSTIDs

VLU b v sl 2 ; Pl pH L BelR 353 pRE ORAED 4 Skl B 4 2R IER S ; rhAt s L
EJIRI, Mitsumu K : TSUDA, Takud ; NISHIYAMA, Takanori! ; ABO, Makotd ; NISHIOKA, Michi? ;
MARUYAMA, Takashi* ; SAITO, Akinori® ; NAKAMURA, Takuiji !

UENT M AT, 2 FBAGES K, 3 WE AR EGE Y AT LT 9 A Ui2eR 4 O SHOEIS 7S, ° 5K
KPR AR R B 28

INational Institute of Polar Researdt;he University of Electro-CommunicationdGraduate School of System Design, Tokyo
Metropolitan University!National Institute of Information and Communications TechnoléBgpartment of Geophysics, Grad-
uate School of Science, Kyoto University

FRfEIE - REEARE BRI, R RFHEEIC K o TEHZEM D SHIERAKICHBIAT NIcREE 01 4 OE R E
MFES %0 TD I BN OO DOREREFE (Na, K, Fe, Ca &&EA A TlEME—IV I LA4 > (Cah) IcD»
Tk, HEHEZFIATSC LICK D, ZOREDREDORESHZ/ NS S A X—EHIT 5 LR, Eif
i’éﬁﬁh!ﬂﬁci SEVILHA S e B (g Misi 5 R 2 HIERIRBE L ) I B 2 H)E - B mfE KA B0 —BRe LT, L
AN —/IFVTA X=ICHIGHELT A X —72BIN LTz EHHE S A X — DR ZED TV 5, TOHGHELT 1 X —13.
EERICHENEZDT LFY U RIA b« L—YP— L8 2 @IERESRZHOTED, A0V a3 0y —X—0D%
EREEGTHIT 2 C & T, AN (768-788 nm, 5 2 @ik (384-394 nm D5 BALEDIEED L—Y—/L A
ZR5HT KD, chuck b BRI NLICHEET 2SBEFET (K, Fo) A —nJiidiHD 14> (NT) iIchnzx
T. R EfEEICTFES 5 Cat OHIRHGEL (393 nm & BIHIATRETH 5, DT A X —ZH\ T, 201448 A 21 H
14:13-19:28 UTIC [ENZ Mt e (35.7N, 139.4E T Ca" OHIGHEL T 1 X —8BIlZ1 7\, & 80-130 kmoD Ca &
258 (S5 RRE 15 m. BERIOREE 15)) ZHUST 5 LTI LTz, T OluE. TEHEENIHENS (35.7N, 139.58 O
A&V UTENTIE, B ART T v 7 E (E) MRS TEHO ., E GO GPSZEMMIC K > THON
7z TEC (Total Electron ContentsmapTid. JLrh— rg s /5 [ OB ik 2 15 - 7z AR S EEE Sl (Medium-Scale
Traveling lonospheric Disturbances; MSTIDS i V4 /5 AN ARt 3 5 Ak 7DV E N7z, A TlE. C OHIGHELS
R—Il &% Cat HEBMIOFERZHRET B &, A4 /Y7, GPS-TEC mapClRlFFEifl X 7z Es/E. MSTIDs &
DRz %o

F—U— R HIGHEL T A X —, V2D A F v, PRI EHR A =L, GPS-TECAKS T v 7 EJE
Keywords: resonance scattering lidar, Ca+, medium scale traveling ionospheric disturbances, GPS-TEC, sporadic E layer
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75 ANTIVICHE S s TR E 75 REFRZER A ORI & GNSSIC N9 % 2
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 —
IV, B UE AR S A T L

Keywords: plasma bubble, ionospheric irregularity, TEC gradient, irregularity velocity, irregularity scale size, GNSS augmenta-
tion system
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72 2OVIGEN 72 WO T KRS HEE L D B3
Water vapor estimation using digital terrestrial broadcastlng wave

JUARS GgE o R B0 AE L sh iR B2 L BB ER T R FER Y el 3 1 % BA T,

di)ll BE— 1 A AL SR BIRRE L ; ekl SERE E?i fERER I EH s I 1‘7»@ (3%

KAWAMURA, Seiji * ; OHTA, Hiroki1 ; HANADO, Hiroshi' ; YAMAMOTO Masayukl1 SHIGA, Nobuyast;
KIDO, Kouta! ; YASUDA, Satoshi ; GOTOH, Tadahird ; ICHIKAWA, Ryuuichi! ; AMAGAI, Jun' ;
IMAMURA, Kuniyasu' ; FUJIEDA, Miho' ; ISHIZU, Kentard ; IWAI, Hironori! ; SUGITANI, Shiged

Wi SRR

INational Institute of Information and Communications Technology

TEHOBE TR T, M7 VU ROER 2 AW TKEAKZHEE T % FIEOWIRHFAZIT> TV, BIRKIIEIROERE T
IKIEE k;%@k&ﬁwéogwﬁﬁg%ﬁMﬁh@ RS ORGRG R EAE R HEE S 5 T EMTE %, Bl ZIXER
PEEEDY 5 km DIGE . AHORRED 1 92T % EARPGEIE IR 17 psZ b d 5, ARNIEENO72DICiEV7a L 88t ps
®%§TE@%%%%%ME?%%Eﬁ%%O%?VﬁummMﬁﬁTﬁ%mémfﬁb\%®¢md%w%%6M§
F)BPHDAEN TS, BAUEENSEIEET T T 7 A )V EEH LZOMMHER WS C & T, FEEINICIEH 4.5 msiF
IAGHOBIE 2 G S (E 2 A — X =) IRD B T EWTEETH 5. TDO XD GMEZERT 255, BB, ZER
OZNFNDORFEOMEEIPAKEREEERN LS, ZC T, BREBZEUER LIC 2 DODZELAERT. ThE
NTEIERBZE T 5, T OREMEICIEXERE EZERENTNORFEONMMHEINNFTENTVEH, WHEDEZE
% C L CEIBAONMEF ZIHIRT 2 LN TE S, FEolz 2 HiSMORRONMMEFH ZZ A X ORI S &
T, KK EEHEE T 5,

CNE TIHIT VHGER OB 2 VA E & U THIES 22EZ2Y 7 b o 7RO RM THRME L TE iz, TOXE
BELIKREL, U7V A LUBERTRER T v > %)V K SehIiC £ THRIRT % T BICh Uiz, FEEEON—FY o
7 UCOREREEE 2710 Uy EAERIE ORF 2 fRAED 50 pstLfg (FEEE D ARAE 15 mm) TH 5 T L BfER LT, %55
%£®E%®h%Numﬁﬁ%%mbﬁK)$&aqucmv%%w%ﬁ&%@ﬁbfw%oCmvﬁk@%7/¢ﬂ
ZE (BIENLIEEINTWVS RFERIUES) DB TEOH, FEOEBEBTH T URGEKERIU LS ICUMT 5 b
WH[RETH B, CATV HITEUEENZESRY T 7 LA L UTRFEONMELZHZE DR, CATV 51354 5%
o> TL 3 1DICFNZENAOBIEZ# 5> TWBH, TNEMIET 2 FEZEFELTEH D, BKESTORMRE
JE1F 100 psbA R &> T3, EHICKHEN EZ2HIEL TENEREIT>TW5, SEEX—7 v MKESHEE DE
AFSEERZ T LTV, COERBTIE CATV RHICA ., BHCHENL L TWAIET 7 A N\—Z W7z [RIEE ffH LU TIREA
DORGEE L IEE TS TETH 5. FEROZ SSEFIC AT THIEZEE O/ (R— RM{b) OfET & EDH TV S,

F—T— R KK, B, LHRGERIE, T
Keywords: water vapor, radio wave, propagation delay, digital terrestrial broadcasting
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JePbEL e & BAE S 5 NARERAEE AL O — BT _ . . :
Dual frequency observation of subionospheric perturbations associated with Hokurikt
winter lightning

FRAK PEAT Uy b2 SRl N BRI L S S L R KRR 2
MORINAGA, Yosuké™* ; TSUCHIYA, Fuminori ; OBARA, Takahird ; MISAWA, Hiroaki' ; HONMA, Yasunor?

VAR SR EGI AR SRR 75 X< - K&t > 2 —, 2 BULE st
!Planetary Plasma and Atmospheric Research Center, Graduate School of Science, Tohoku Utiarsky, Electric Power
Company

Intense electromagnetic pulses (EMP) radiated from lightning discharge could cause heating and ionization and alter th
conductivity in the ionospheric D-region. The purpose of this study is to reveal influence of the lightning on the lower ionosphere
and its dependence on properties of lighting discharges. For this purpose, two LF radio observation systems were installed i
Takine (Fukushima) and Sasaguri (Fukuoka). Radio signals from two JJY transmitters at Haganeyama (Fukuoka, 60kHz) an
Otakadoyayama (Fukushima, 40kHz) are simultaneously measured at Takine and Sasaguri, respectively. Radio propagation pa
of both transmitter ? receiver pairs are almost overlapped and the midpoints of both paths are located over the coast of Hokurik
area. These enable us to investigate the lightning effect on the lower ionosphere at different height because it is expected th
reflection height of radio wave depends on radio frequency.

The LF signature of subionospheric perturbations associated with winter lightning in the Sea of Japan (around Hokuriku) has
been observed from December 13, 2014. Signatures of subionospheric perturbation (early event) which occur immediately afte
the causative lightning were detected. While modeling studies (E. D. Schmitter. 2014) show that change of ionization state ir
the lower ionosphere depends on intensity of EMP, there is no clear observation evidence that shows quantitative relationshi
between them. We analyze the data derived from these observations using peak current of causative lightning and difference
frequency of two JJY.

Acknowledgement: We would like to thank A. Yoshikawa, T. Uozumi and S. Abe, Kyushu University, Fukuoka and T. Ohno,
Hoshinomura astronomical observatory, Fukushima, for cooperating LF radio observation.

Keywords: lightning discharge, subionospheric perturbation, dual frequency observation
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HFD & fAUERTHIC & 2 B EUEE R O KL D AT Ui
Spectral analysis of ionospheric and atmospheric perturbations associated with typhoor

using HFD and microbarometer

SRR RS I rhE 2 L R R L B AR 2
HIRABAYASHI, Shinichiro™ ; NAKATA, Hiroyuki ' ; TAKANO, Toshiaki' ; TOMIZAWA, Ichiro?

TR AR TAASER, 2 SBAORAE AT - BRI e > 2 —
!Graduate School of Engineering, Chiba Universienter for Space Science and Radio Engineering

HEDE AL E OB UWKSREM I PN RGN HAE L, ChDVEHEEL 2T S 23 eMHENTVED, Z
DR K KRB DEIREFE BRI S TR, AR T, BRICEVWRET 2 KRS OfNT 217 - 7z, BXUB1E
KENEHT % HF Ry 75— (HFD), ML O T — 2 Z W T, RERAIT — 2 L XA F 2w 7 AT R)VOf#T, AX
7 W IVERE DRFEZA L DN & 17 - T2 SRV Iz HFD 7 — 21, B OB THY 15 X 1172 5006 kKHzDZAET—X T
5. KT —ZE, BEBE I LATICRBE XN T WB E D% Wz, 753 HFD 7— X OfEki 217 5 B & 7:00
518:00% Tk L7z. TNZHED S HOH X TORBEICHIT TIXEBEEBE OZFHIEE IR E L, #BhTicidmE U tixuny
72 TH5. BEOT—RZDODWT, ENTIFHRAZAFDEE T % 7Y Z)VE BL OIS Uz, g e LT, HE 2013
1 26 SEDFERE ARG . C OFEIE 2013/10/150 5 10/171ch i THAIC EREL,10/161CE S I & 08 U Tz, BUS
ENFEHFD 77— DX AF Iy 7 AT MVTI,5 mHzUL FOFIE T, SEDEL L TOWEWRFTE AT hLig
BICEHHEN TV ED, 5EEIRFIC 5240 mHzOFIE I BWTARY MVRED EENR SNz, BRI B LTI
BEGEERFC K 79— 7 hORIER 0.2 HZzOZEHD R SNz MKITERIT—XICOWTE, BAFIv I AXRT b
JUTIE 5250 MHZTAR Y MVBED FRAAR S N,HFD DGE ERFEOHERZRL TWB T bbb o7z, DX I
5240 MHzDHEIBIC BN TARY MUigED FREN AohizC &, BREEIONH TE AR MUBED FREMPEEN
722 & 5,30 mHz,4 mHZZ DWW T ARG )V DRI DM 217 - Tz, [, BN & &R0 & OfhgE,
BN TR ZF NZF N ORI Z bR & O, B2 T Uz, il #EI DOV TR, KT OMWRE T 2 5% 8MlT—% (7

AZR) i U, B e, B E IR &RV EIRRRTO & OZ2 vz, ZO/ER, AT b )ViE ORFEZ
{EIZ3 WV T,30 mHz TlEBEUEAKFC B 5 AT MUVEED LANR SN S DI L,4 mHz TIEZ N EBEE TRV
Tebholz. DT L HIRDEAF Iy T ART N VOMFEEEEZ 5 &, GBI TOAXRT MUVgEIL, &
IS K 25BN K058 K 2 EZ BN AT MUVREDO E— 7%, BB & SR OB O EED R & 7% 55#
M &, UEN R A L R B RERTTICB VN TRAKEES> TS T b o .

F—U— K B, T, KA, MR HFD
Keywords: Typhoons, ionosphere, atmosphere, microbarometer, HFD
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SWARM 1 22 AV iR R s e R 22 TR Ltﬁ’ﬂzfﬂ]zﬁﬁmﬁﬁ SO D HEE
Origin of small-scale field-aligned currents as observed by SWARM above the ionosphere

in middle and low latitudes

Tl ] b SRR B2 2 g L
AOYAMA, Tadashi* ; IYEMORI, Toshihikd® ; NAKANISHI, Kunihito!

U HTERREER AR BEEAITSERE MhBRERERISARI, 2 UARRSARE R BEEET SR [ il S SR T 2 > 22—

!Graduate School of Science, Kyoto Universitpata Analysis Center for Geomagnetism and Space Magnetism, Graduate
School of Science, Kyoto Univers

?Ji/? &, 20134 11 H 22 HICHT B B SNz Swarmfi 2 O —4E5 OfélE 7 — 2 2T U, HREE IS BV CTHE DL
B> 7B (107409 Oz (0.1~5nT) WA BIM., MRl IRRER O 2 ME TH 2 T L 2R
L (Iyemorl etal., GRL, 2015) £7z. CHAMP 2 DR T— 2 DFRHANTIC X O HIfE - FEkET R EL L. Z
@ﬁﬁﬁ%ﬁﬁ@”i?%jﬁﬂ@%ﬁuui DAEUCTEIHHRILBICE ST EEﬁ/r‘)"-‘Eb‘%lzéﬂéh?ﬁﬁﬁﬁﬁf'ﬁﬁ(ﬁb‘(mﬂf%7":6
TNTWV5B EEZS5NS (Nakanishi etal., EPS, 20IAF R Tl #HICBW TSRS T — X LT — 22 Hikd % C
clckn, ﬁ‘ﬁ%ﬁiﬂ?ﬁ*?)%’ﬁ’iﬁ?ﬁ“@iﬁ% CEZIHSEMICT 5, %P TiE. 20144FIC EIZISHJE%J_J&LKA}—U:W@@
BEBDARY MVEHZIRARS C ik b, BEE XA T EORENEICEERE B SHICH 2 D EHEET %,

F—— R IR, EEE X, RREIE, B, SWARM 2, 58
Keywords: field-aligned current, ionospheric dynamo, atmospheric gravity wave, acoustic gravity wave, swarm satellite, typhoon
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7' Z V)V SR 1 31 B TR TR O MGIAS S O A EL .
The verification of the small spatial structure of field aligned currents over the Brazilian
Anomaly

HREE R R L Hib RAE] !
NAKANISHI, Kunihito'* ; IYEMORI, Toshihikd' ; AOYAMA, Tadashi

LR AR E B AT TR
! Department of Geophysics, Graduate School of Science, Kyoto University

Nakanishi® (2014)1Z. CHAMP VI U 7zidds 77— 2l y A 7 JEEA% 40N LTeNAISAT ¢ )V 2 —Tz il
U7eAE3R, WuElcin - TR OBGEESN A I IZITHEREEST 5 T e 2R A Uz, TREERN S, ZORHEE
B DS L IRIFORIERAFIEICDNT, TIVV 7 VRGN & Z OO TN FRE S L 2R LTz, DX
D, ZOMOTEEK T, FEMSWSKIFEIED DN, FIHNEL G VIRENNE KD, 75DV 7 UKL
T, FIEHERNE< &5, IRIEINE ARV, BLAKRELAZHMLD S, ORI OVWTIE, €55
DFEBICBWTEEMARENR S NS, DE D, 1) FGBICEELLTH TH 5, 2) BRSNS HEAHRIEAE
ZMICKEL, B—=HVE A LICBIT2RE L ERMREEOMHBEIZIEEICE . 3) e iRiEEmIt 2+ > T
W5, 4) IRIBICIERESEEELE RAFME & KRRV ST A — 2 — ({713 1Z & A ER S NR, 5) HRIEO BN I HIBE 72
Rtk 2 F s DI A R HIRZ D R 51 %,

75DV T RIS FE AN QTR JL S 1 B I L IRIE O K2 1E U FREORHEN 5. FREARKEIED
KEENW ENZFHE— R, T2, NEBEDEE—R) ICX > T NEBEE X 1 FTic X > TERS N
JIFRETR OGS (200 ? 300 km TH 2B T EMBIRBENT, TOET IV S JEHA & RIBOMBEALAFIEIC DN T
RDOEIICFHATE %, XA R—)IVOEWS 2 VT, SBEEEIC B 21008 ERO 2 A 7 — VIR Z O F i 0
BRI > TR EEE TR L—AEN%, HEREICEBY 2 ZEMAT —)VIZHEIREISED L ILONEL &%, [
SR FZE TR AT =V B A T RIS T 222 A — )V & D EL7ED . RIEDIRET %,

AREKTIE, TIVV 7 VHEKEERICH S NS UBEENZ OMOFEMORUIZEH & [ U A A= XL TERE N
TWVBENES W 2IEE L., KT, FElOET IV THRZZFMEZFIHTE 2R 2R, DX D, 7IIU 7 VKSR
A Tl RGO RO PG /T NN T WA 72D, #EETIRDO AT — USRS > THEREEE TR L—AE
N3 ERRETTNMEE Z DRGSO R T —)IVHE L 750 . BEXURE FZRICBNTEZ B Ay A 7 N H P
R < E N ZITHRIE I LR & s,

CORFENZ/RT T &I, 7TV 7 VRGBT 5 < HHHEE D2 T ORI DUV TR R OIEEE) 2 5%
TEHIELNTEBLZER®T %,

F—T— R Ik ARE TR OIS, KRS, CHAMP 52, SWARM 52, KKE I, 779V 7 R B
Keywords: spatial structure of field aligned currents, middle and low latitudes, the CHAMP satellite, the SWARM satellite,
atmospheric gravity wave, the Brazilian Anomaly
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HFD IC & O Bl S 7z B I S d ik AL & S S OB iR
The relationship between |onospher|c disturbances detected by HFD and ground pertu

bations associated with earthquakes

%EWA“;¢E%21%$ﬂWﬁH§@ —HE?; B KE 3
TAKABOSHI, Kazutd™ ; NAKATA, Hiroyuki ! ; TAKANO, Toshiaki' ; TOMIZAWA, Ichiro? ; NAGAO, Hiromichi?

DT EEREREBE LAY, 2 SRS KA« REEREIZE 2 > 2 —, 3 GO SAHEIST AT
!Graduate shool of Engineering, Chiba Universfi@enter for Space Science and Radio Engineerigrthquake Research
Institute, The University of Tokyo

WEOIIZEL O EARHERAEICHEPOEBEHEICELNRET ST EPHENT VD, TOFEANZZALD1DEL
TEZALNTWVWEDON, MBICKORELZLA Y =k EOXRMEDEGIIEHR L. ZOHEHH KA Lz
FWHDEHEE CEET S TEIARECT VI LD TH S, AWZETIE. HFD BT —2 X 0 B U= EtE
N THETRLER & ZOBIEKSHE FOMERF 7 — X X 2 MEFOMFZIKT 5 LT 2hSOMOMFRNES
m%T%La%EM&?éo@mﬁmkiﬁﬁofwé%&b/77 (HFD) @I Tl, dEdmAKHmF v 2/ AKX DX
fFEN, BEEE TR SN HE HERZ 82 ERTRET 5, EREECHEELIFEL, ﬁ%mﬁ#ﬁkﬁ%& ZfEH
BB Ry TS5 =T W E2T 510, ZTOREEZE) 5 S EE TOBEBE O - FEiEBHT 3 &Mk, &
W7 Tld 5006 KHzDZ (57T — 2 Ve, Ez, EEEEEREHICB O TX D EiRlz R 5 T-6, BEEEE 5%

M7m77AP@AN%%wTNmT®4i/77AT—&(l\#L;D*¥fﬁmﬁnﬁ%ﬁw C RS
e LTz, HEERET—2ICiE. BisSSRPERIZEAT OB BIIME (K-NET,KiK-net) OHIERIE 7 — 2 (hdig) 27V —Y 7
N WAVEANA ZHWWTHEER R LD &, ILFEEHIESN (F-net) OMERIE 77— 2 GEE) O 2 a7z Hv iz,

LT & LTk, HFD ZEFEIEET— 2 K 0 BEH U-BEEE | FEEORAMEE . HFD KA AE RO 2 FfEO
HEFH T — R X ZHIED E R AHOEEDRAEZNZTNE OHEE L % T L THiEfT-> Tz, I W56,
2003~20134FEICFE LTz M6.OLL EDOHIEED 5 5 HFD ZEREEIC B TEFHMEHIE N, hDOZDE FOHIFEZHC
BOWTHIERE 7T — 2 DMEET H2HE TR T E Uiz, HFD KO ET. K. SEED 3/ TOTF— XA L, HiE
FHIZFNFTNZOKHHEE NSRS ITWEHISOE DEEATHW,

MRELT, EELDHIEFEDHIRICENTE, RENRA XY MUOZVVEFTOIRICIW T, HEERE
VMU S O THRICHHIS 2 E WS A R SNz, Tz, fth 2 DOBMEICE N TIE, HHRA XY MEDVDR0E
EFEL. BREFTNE L, BEOBRI DN TV LS EmAR SNz, ThE. AV MIRBICK D 0%k
FIENTNENC LICXBEDTHB LEZ LN, ANV MNP EEORRIGE DB D EEZ BN S,

F—"7U— F: A, HFD, IS, Sk, HiEst, s
Keywords: ionosphere, HFD, earthquake, acoustic wave, seismometer, ground perturbations
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MR L —V —RIc KB EMBEE FEEEILOY Ial—3 Y
Simulation Results for the lonospheric Density Disturbances Triggered by Earthquake
Rayleigh Waves

B 2 1 5 AR 78 2 Lin Charles ; 751k AR 3 81 E7Z 4
CHEN, Chia-hung* ; MATSUMURA, Mitsuru? ; LIN, Charles ; SAITO, Akinori® ; LIU, Jann-yen{

U SEBEN R HERRR AR, 2 ENTRBUIEZET, 3 sUESRE R AR AR R ERY B 2 B2, 4 BB ERTHRRER
ZEREWTSE T

IDepartment of Earth Sciences, National Cheng Kung University, Tafidatjional Institute of Polar ResearciDepartment of
Geophysics, Graduate School of Science, Kyoto Univerdimgtitute of Space Science, National Central University, Taiwan

During the great earthquake event of M9.0 Tohoku earthquake on 11 March 2011 in Japan, previous studies detected the hc
izontal wave structure of ionospheric total electron content (TEC) disturbances by a dense ground-based GPS receiver netwol
These results suggested that the ionospheric TEC disturbances could be caused by the earthquake-triggered seismic surfe
acoustic-gravity, and tsunami waves, which are distinguished by the different propagation velocities, durations, and periods. Ii
order to further investigate the vertical coupling effect for the ionospheric plasma density disturbances, this study employed :
three-dimensional, non-linear, compressible numerical model. This model simulated the disturbances of neutral mass densiti
from the surface to lower, upper atmosphere and the ionosphere, by specifying the surface displacement triggered by the eart
guake, such as the rayleigh waves, at the model lower boundary. The results show that the TEC disturbances have two types
the propagation waves, first horizontal waves and slow co-centric waves. These might be caused by the neutral wind dynarmr
effect and the ion-neutral collision along the magnetic field.

F—U— R MR, L—Y) i, TR, T L
Keywords: Earthquake, Rayleigh wave, lonosphere, Plasma density disturbance
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FRR 72 S iR & BRI F8 5 97 2 TR RS AR — )L D L

Comparlson between the ionospheric holes between inland earthquakes and subducti
earthquakes with tsunami.

B REB T WRI AT
KANAYA, Tatsuya'* ; KAMOGAWA, Masasht

VHCE R RP BB Y AR
' Dpt. of Phys., Tokyo Gakugei Univ.

mnﬁ%%@%af®$&%$M A OFAEG T TULE U THARICIAD % B BB RE Uz, ZO%AE D
BRI T EEEEE TEENM Do TR Uiz GEEEE R —IV) OB NIz, AWIZE TlEREIREP R
%mﬁwé%ﬁl®ﬁﬁeﬂm B 2 S YEERHIEE & R B T LI K o TEEEE R — U ER A L S W
HEDLDTH 5Dz GPSEE THEN TN, ZORR, v/ = ?:—bbﬂﬁ&f%ék%ﬁ@b%? HH
Z 5 IR X THIEIC BB R — VA R Z 7o TORKIE, KRRD S RIMNEZTT 5 ZEhHEO%E, 1 EH 2 DIk L
T WEERZEIZEEH U RN EDEBRLTVWS EEDbNS, $ﬁh@¢%$ﬁ@¥ﬁQQHWMA% NS TCTT
bNTHBO ., EEFEENTICE U CRFUPA R AP BN L OfRE 221 7,

F—U— F: BEEE R —)V, NREHIE, Hk
Keywords: lonospheric hole, Inland earthquake, Tsunami
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‘%%nﬁ%{ﬁ% 5¢ch HRO-IFIZ & % 2014~2015F DO B AHE IS SR & S s A
%AO)%\/ l‘ﬂi

OBSERVATION OF METEOR SHOWERS IN 2014 - 2015 BY 5CH HRO-IF AND
EVALUATION OF SYSTEMS AT KOCHI UNIVERSITY OF TECHNOLOGY

KA B 1
MIZUMOTO, Satoshi*

ST RS
IKochi Tech of Univ.

1.1ZC®IC

FE BB (HRO) 1. KIERBEIEZ DT 24 KRFEDOBIINTHETH %, B TRKZ T, 20094E1C 5chifi &
BT 2R L, MEENROIRAD SHBEHNBEMEZBRIL Tz, Fiz, ¥ 7))V 21 LTRSS Z Weblc
BT B IR HENEI S A7 L (FET, 2009) D 72 20114FE £ T 2 FERIIC DTz D115 Tz, 20114EICiE, 5ch&Ei T
WET N U GPSIRELMG IE 2S5 2 - Te 2 HBHANC K 0 B #iBME OB 21T 5 > A7 L Z2B%E Uz (L, 2012)
20124FICIE, T O — O E Z & WIS BT RE /2 > A 7 LN K % HRO BRI s A Y BFE NI FE Lo T 7z
O, MBI I—OHERE & 7T AR EE R REENE TE SV AT LEF Lz OKf1, 2013) 4E.. Zh 5 OB «
BEM 72 FHUO T 20144 X O I E B 72 @5 TRERZE Seh B 55T A7 LS X 2 B OBIIFER, M I 5% O RS
ICDWVWTHRET %,

2. 5¢ch HRO-IFIC & % i 2 FB I )

AT TRRZETIE,. 20034 & D 6 /5 HRO ZBMA L7z, 20054E K O 3chifi 2B il T¥5EE (HRO-IF) & A5 L DXL
FAFEZTTU (MEN, 2005;k A, 2005) 33D 7 ¥ 7 F DOAHAEN SIREE R OERA 2K, BXZOME RN EOR
HZEFTFODDR 3N DT — X ZINEE LT (&1, 2006;#£1, 2007) 3ch HRO-IF T, NitzED 5k E 2 RSk A OHflE
AWK EL, MAMEL 251 ERERRICA LU 3 DM EREICERD S %, TNEMRIRT 128, 20094
ICIE AR D 5ch HRO-IFZRIRE L. FIRA OREREE Z a1 | LD DLEK 2 R OZE U Tz B2 5281 U Tz (381,
2009), 5chFIBEI Tl 5 BEDA—/S— T O XA 2252 V. BRI 2 2 RS % 7o D2 STt
T 5RERERZIGEE T AR E TS TW5, TR TR ERBERRZIEIIN RO 5NE 725, GPSH 5 ZEMNERD
247 THIIENS 1PPS(Pulse Per Secondyl 2% AD ;R— R A L72E5 % WV THREZIRE U 0.1 st FFT i
Wi7zitoTWwad, TNHZHWT 20144F I8 L 722 B DWW T ORISR 2 HE I %,

3. 2014~ 20154 FE RIS R

20144 5 H X D 5¢ch HRO-IFDZEEEFA S EF 270, 1HSICBI 285, O AERERE(G H) - BODUE
BRIRERE (6 H) - LUBRER 11 A) OBl EfT> 7z, S CHRER (12 H) &£ LRAZHERE (1 H) OBMNX 5¢ch
HRO-IF A THID 2 Higiic HRO BIAIHS 25k, 3 HIIC 351 % L H S RIFFEIAID S B2 7 N OVE 2 Gl d
Tzo BHURYHIDZ S BINC X 2SR TN PCORESDN RO O EMELHIDIT T MVEHE TIKIZIES &
N T2/ 20124 D —IEHIICUNEE U 7z 3 Hlt s[RI REE & [F S ORI F CHEBEEIHMNE T Uiz,

4.F L%

T LRFRZE T ld 20034 LARRIZ T EHIYIC HROIC X B /5 BGEL S RO EBIRENZITV., 2O TEERIRER
TH 2 57 CHEREROBANCE E R E W IR R ERGE 2T TER, LML, 2014FICBRIE Nz & D ABERE
TEOR 2B RO BREE T/ 8T A— 272185 T=diciE, ZHUTEIINC X 2 FE BRSO 5 H 72 8 5 i A% S
AT ZREDRH B, T DDA EILBINCHRIT T & 285022204 2 HiSIcHR L, 7— Xk E b L@l
WF—REEIFT BV AT LR ETH B, 2015F#THD ZH S B OMREEDBIC RO > 727 7 A IWVERT T —%D
VAT LED ST T IICRIAICK O A EEFT ., REBRENI R Y U — 7 OMREZBEED TS, ARELTIE
EE TR E O R BB S 2T LOBK L 2014~20154 EE OB A IC S B DERIC OV THET 5,

ZE R

ARCIRITR, Seh BN TS X % 2 RN E OREIE & HENETI S A7 LOBFE, TV 20 @A TR R
BIFZEER 2, 2009.
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LIRS, Sch Fat K U2 A BN 55 < B WLHAHIE DRI & KUT WETREIN S A7 LOW, T 23
R AT TR RIS, 2012

KRR B2, HRO ORI T 1 — ik e I 0 D P45 & O AR TR OB & A, TR 24 4 S )
TR HERIBIZER S, 2013

F—U— B B EN, B TR, 2B
Keywords: Meteor radio observations, Radio interferometer, Multisite observations
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VHF i e SR 2 PO 72 JUN-IREA I T O 5)UV EsO IS & 2 D5kl
Large-scale structure and continuation of intense Es around the Kyusyu-Okinawa by VHF

long-distance propagation

W (e 1 B —BR L AR
YANAGISAWA, Shinya'* ; TOMIZAWA, Ichiro! ; YAMAMOTO, Atsushi?

VESUEE RS « BRI > 2 —, 2 i BORZR ARG S L A e
ICenter for Space Science and Radio EngineefiN@yritime Science and Technology, Japan Coast Guard Academy

LB NART T 1 v 7 E(ES) TIRH E N7z VHF HER 270 & U TRIRFRZE LT3 [1]. A4 DL OB
M5V ESEZIER ICHIEWENT km OCERSE 2> TV T e nh > TER[2], AL TlEEE LT 201349 H
14HE 201445 H 11 H & 20144 7 H 1 IS UM -EAHE TBIHIE N7z580 Es OJRENES & BRI, RegiheRic
DNk 9 %o 3 DD ESICDOWT DL 5IFIFH CHIAEIPAZ @8 L TV 5 &S mTHM LTV T, MilaED
REOLi 21795 E Tl L T\ 5,

(1)2013%: 9 A 14 H 17l ISTEHICBIAIE N7z Esld. IHEEDNH 300 kmTH > 7z, BETIAIEFEE M. HEIEHK
40 m/s JLIEIEIFHMITIE 7~20 km & BEHHRIC AT | Pl Tl 120 km & JAD D D Z OE O EIHE S XU
mAHLITNMIERE > TV, ZOHEMEEIZHIEVZARIROKEEAD TR IE TN > I e HEETZ %,
B AR RGE & T K< TR D . —HHRBIOEIE b T REEE L ORMN R Ix o 7z, & 7z EsHbibeilid 2 R &
ERMTH oz,

(2)20144E 5 H 11 H 197210 ISTUICBIA S N7z Esld. 2 DOIREREE =5 > TIPS TNBE Lz, 2 DO HII
150 m/s& %9 60 m/sDERETREI L., i EIEH 300 km &9 400 km & IZIE[FI U TH - 72A, HimiEk 5720km 5780
km & K& Bixo Tz, FfR i tichy 1B ch - 720

(3)20144F 7 H 1 H 10711 JSTHAIC Esld. 2 DO Z K> T AMANBE Uz, (2) LB A58 LT 2D0DH
MEH 50 m/s & 150 m/sD K E Bz 2 ETHREI L, @ T2 Uiz, MR 380 km & #) 300 km & (ZIX[H U
THo =M, (2) LIAFRICHE TN 7735km & 557180 km& K E K Bix > Tz, Elefiklid 2 D& a8 LRI TH >
710

TSR R - RREEOHPH TEIIE Nz 3 D05 Esld, EX1d 3007400kmé (21X U TH SN, Estiltils LUK
BTN R E S B> Tz, BEIGANZ (1) IEFEHZED (2) & 3) It THi/Z 57z, & SICHEFRERTIZ (1) HY¥Y 2 By
BITHZDITH U (2). (3) 1FF) 1B & 20 FEE OB U TR ERE R cE ah o Tz, U EOREN S, 7
W EsHE WG Z Rt L CRETRTREZRRERIEAY 1725 L HEE T E %,

AT TN TR, AT 72 1820 U Es OB BRI - M7 £ DR RIC DWW TREL < #itdid 5,

[1] (i B, B —BR, [UA 15 VHF ShzRii i m iz 51 X 2 101 Es & s> X 7 L Bi%¢, SGEPSS, B005-P038,
2012.

[2] EEE —EE, 1Lk B, (LA % VHF SEREHEIRC X % Es/AloiiEs & BBk, SGEPSS, B005-33, 2012.

F—TU— R BEE, ART T« v 7 EE, ILERGE
Keywords: lonosphere, Sporadic E Iayer Large-scale structure
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HF R 75 2T M)VEHIETIC K 2R AR T 7 ¢ v 7 E QWi o0& H
Derivation of shape of cross-section of frontal sporadic E by the HF Doppler spectral

analysis

KH i b, B —Ap !
OHTA, Hiroki'* ; TOMIZAWA, Ichiro!

D ESUBE AT - EERE 2 —
LCenter for Space Science and Radio Engineering ,UEC

IR ART T« v 7 E(Es)l&. #@EDHF THIEWVHEIRDOEZ L TWA T Lidnh>TEH (1], UL, Hikic
B MRS —RE DD, ZNEEZLLTVEDhEV I BIEICDNT., FREHIT—2 a0, &K B‘zﬂi 3]

% HFD B DO ZBOBNFIC & B HF Ry 75 AT MVEZHINCHIENTS % C &I & 0 IKEIR Es DWiEAEE % #H~X
P o Y U

£9, BIEO HFD Hff S8t 7z 5@ 3 2 I K Es 2800 U, H AGERIEZIHED Ry 7527 bEE#EOE
WERIE D =IOtatll T — R RD B, TDOT—2Z—EDJEPEEMIMRICY]) D 1 U fz B SR ORI Z#E i SHE
U ESTRIENIC B AS U 72355 O S EGELWT AR O A A7 IE & Wiz d T e TE 5, A5 i OFHRH R S
RixAT M5, IR EsENEEOWIHZHMD S HEST S ENTES, TONTZEBROBENSNTITS 2 kickd
HmE OB E) é:iilﬁ%ﬂw)\ R EsARD S G i O WA & 72 sElC B H T %,

RERITEIM T— 2 Z2 B RO Nc Y 0 U7z EBRRE 72 7 I3 EFMN R E L BRI 5 2 EANEETH S DT,
RANTIEIC KB R T 4 v T4 VT KON ERZERD D, TOVENERZRIC Ry 752 T NEEEED
RKREBXCZOR], 3 dBIIEZ KD 5, IARE & Z ORI SO MMz, 3 dB RIS & /KR EHEE O
D SINHOIEERD B,

LU oofiit /it 7z @ L. 20094 7 A 23 H 23 W ISTEAEICFHA: U7z ilmIR Esz i U < Tz, IHmOBEEE X
102 m/s FEPET TS ETSIR IR EsTH 0. IWHIEIZH 12 km ERFE 572, T LRIV — 28] 4 km D5 fiREE Tl ik S
ERZ L. TOWREIR EsEEHT—DDIROMEEEZ) Tal, IR DB 3 ERIENTIELFEET ST &
57\73\9 T:o

EXD, HF Ry 7’5 ZAXRY MU SBIS TREMCIANS C LI K> T LIV =V DA — )L TR Es
DO HHGEZ BN TES T W h ol TONTZ LD Z < OWMHIR ESICHLTITS T ik > T, PR EsDil
WG ORGE ORI ZFH LU ARE TN TE %,

[1] EEE—EB « BEHEREA: Bk Esic X% HF BT TV, JPGU 2013, PEM29-01, 2013.5.

F—7—R: BHEE, HF R 75, ARTT v I E
Keywords: ionosphere, HF Doppler, Sporadic E
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VOR EEEHEIRE S U1 A /Y > 7 OBIRAICHTD < ITU-R D ESIEIRE 7L DG/
Examination of the Es propagation model of ITU-R based on VOR long distance propa-

gation and the observation of ionosonde

WrH B B RR L AR 2 AR E 3
NITTA, Takuya™ ; TOMIZAWA, Ich|ro1 YAMAMOTO, Atsushi? ; SHINJI, SaitoH

VESGEERYY F9H - ERIREIITE > 2 —, 2 g RIREZRARS, 3 d ST
ICenter for Space Science and Radio Engineering ,\J8&pan Coast Guard Academilectronic Navigation Research Insti-
tute

FBLOBERLTIEIROART T 2 v 7 E (BES) TRHTE NIz VHF HE I ZH46 L S TBIIIL TV 5 [1]. GBAS®D VHF
T —Z{5i%% (GBAS-VDB) IZHBW T, il EsMAHC & 2@ HEEHEIE D TR LIV BB Z R0 ERGS % 72
O, BTEEREZIMICD> THRZ T B L k> TV [2], 19704FEK X TOBIMNICIED < ITU-R O Esixiilt
ETINVOREHREEBFRRIC OV TIE 80 MHZ LU R T UMMRRE L TWial > [3],[4]. AFwsCTlE. A 110 MHz{HIx D
VOR Bl 5 3k b 7= Bk [ S w36 K ORISR S NICT ()14 A/ V> FHESE L f.0 E_s OBIIEE HIC
FU. ITU-R @ Esiaiife 7 V=Gt rT et O WIIAMGT 217 > T i R 2 bR %,

()1l (31.20N, 130.62E & VOR Wi i mi & DB W G (27, O44N 128.398E B XU HHEE (24. 457N,
122.9988 @ VORX(ERIDEFZ, 201495 H L H~9 H 30 HICHBW T, A (34.246N, 132.528E THMIL 7z, 155
N7z VORZEFEHNFH XTI .0 Ess & A{HFE AT DOLL (21/f2.0 E.s) I w3 2 BEtE M EHREE T ZXKe., ITU-R 03 Es
EET VB HE & L2 7o 72, ZORHE, L2 VORZEE X D RDZT 1 ITU-R D ES{EikE T IV & XTI
&L EBOZEBNIHRTHMEEZ FHAREE LT5ATLES T eMnh -T2, Ui, ITU-R D ESIETETIVT
B, TRV = XD RED ESKEETIVERHEE LTHED ., VOREEESIENTIE 7 L)Ly — VHEE N TO
EsZBIIL TWATdEEZONS, MELEHRIEEE 893 kmDB—E G EM & 1427 kmoD 'S— 5 = B R o> 2 ik g .
SHR R Tld. BRSSO E—5m B OB THE L DA KE W, Flz, (.0 Es)Icnd 2 SHEkE K s &
T OEETICHEHEHT S L. VOR TIIBOMREE LD, ITU-R O ESBIRETIVOEIEBUKEN 2R ITIHEBDRETE
2T EERLTVS, TTTELNIEEENS, FIHE 110 MHzHEICHBT 5 ITU-R OERETILVNE. RELZTS
RDENRH S LRI TE S, SBIIMETEREZEL L, 110MHz{HETO ITU-R O ESIGE T IV DWW T EHIC ST
LT PETH 5,

SE R

[1] (L Bk, S —EB, 1A 5 VHF @R RS2 (51 & 5 L8 EsHEBIN > X 7 LB ¥E, SGEPSS, B005-P038,
2012.

[2] ZEHEE ., B —EL, ILAE: GBAS-VDBIZHT % AKRT T ¢ v 7 EICK % VOR EIFHH LR O BEDORET, (E24F:
#R, vol. 114, SANE2014-125, pp113-118, 2015.

[3] K. Miya and T. Sasaki: Characteristics of ionospheric Es propagation and calculation of Es signal strength, Radio Sci.,
vol.1, pp.99-108, 1966.

[4] ITU-R:Recommendation of ITU-R, Method for calculating sporadic-E field strength, Rec.ITU-R P.534-4,1999.

F—"7— N B
Keywords: ionosphere
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2% ot FDTDEZ Wiz S-310-405 1 v M &K - TEIHIE N7z Eslg DO Ze bR EH#E

Estimation of spatial structure of sporadic E layer observed by S-310-40 rocket with 2-
dimentional FDTD simulations

SRR A WL Ak EE
MIYAKE, Taketoshﬂ* ; INOUE H|r0nor|1 ; ISHISAKA, Keigo!

VNG
Toyama Prefectural University

BB E FEE O T L LT,

a7 MK 2 EEBRSS L— &I X S8,

VI al—v3 Y (Full-wavel®: FDTD ) AMrbfiT\5.

AR TRNAL TS A OWIHEER S C P TEZ 2T FDTD Y2 2 L— 3 > a— RERFL,
IR & KB TED EsBETIVEZIRELT,

RS O ZE RS E DB EIC 5 2 20 B 2 iiE L.

F e HROBRBE O Y FEIERELT, Y2 al— g VR S EBIROGRE &S i E R D,
BB T TOVDNER T B 58 ORISR & g 0 Ah 72 Hhig L,

Z DY & W R 2R RS OHEN 21T 2 5 D RRE 2 T - Tz,

ZORER, EIRETIVTIEEE D ERICEOESEE NIRRT % B,
BAFETTIVTRESBRENRD Ul 2 CRESVREDHEINT % LW I EWDR 5N,
COEWEFHLTOY y FEBREEELZYIalL—vavEiTolzE T A,

EARETNVDY I 2 b— 3 VIR EHLI LR ENTED,
ESEOZEMMGEOHEENRETH S LEZ BNS.

THICYIal—ya VEERE S-310-405 7 RMETRITIE SNz T — & L Hg U728,
VIial—yarvTHEELE Es)%’%’f‘}bh“iﬁ@]“ﬂi&b\o Teizdh, ZERMEZRET ST M TEEM o7k,
ZDIOAWZTIE, ETIVOMERES, BTHREELHLT2XCFDTID Y I al—yaryE{152 LT,
ZEINEED X — )VINEIRAEIRC 5 2 2508 & T 5.

Z U CHIsRE S E 2 fmh 5 S-310-405 10 v METITENE Nz Esf@D it zHEE 3 5.

F—TU—F: ARTT 1 v 7 EE, 2GS 20t FDTD 2 b—> 3
Keywords: Sporadic E layer, spatial structure, 2D FDTD simulation
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I [ I Full waveiZ: &2 O o iR S AR piiskEE -  EHEE L O . _
Improvement of an estimation method of the electron density profile in the lower iono-

sphere with time domain Full wave

SR T ARl L A AR 2 Rl 23 IR A 3
MIYAKE, Taketoshi* ; MORIYAMA, Hiroaki® ; ASHIHARA, Yuki? ; MURAYAMA, Yasuhiro® ; KAWAMURA, Seiji®

VEIRSIRE, 2 RE L@ EFHMEAR, ® HHaEE o
1Toyama Prefectural UniversityNara National College of Technologiational Institute of Information and Communications
Technology

MF L— &3 EEHEE D fEEh 50 KSR E BRI TE %729,
KEHOIEFICHTERBETREOWEICEFHTES.

AFFETld MF L— X OFIAIT1E 72 R R AEEL Full waveliz fiNTY 2 al—va VL,

FEBERE BRI D EE 1 A A I B 9 B A 2 R T S

BHE MF L—&Z Wi BEE THE FREHEICHOSNTWA 7L XL LT DAE ENWH S.
LA L, DAE FEICIFW OO EADD 5.

Z T, WiMEE Full waveiEx FIWT MF L—X OERITFEZHEL,

DAE (L DRSS, « B M Z#GET LT,

RS NS TR EOW R R0 Tz,

EEEE D I TIEEEDN LR T AICONTETFEENRKE L ZSHEANH 5 WD >Tn5.
COETEEZLOHnZFHL T, DAEEZNET 5.

BEURIICIE, 7EKRD DAE L TRO T T E SIS M2 K& E D D IEICHET L,

EEN ER U CETEENMDT BI5E I3 RIURE DEZZTE LT

BIRERBIET S VI EEZABIMNICRD IR L CE RS ZHEE L.

T SIHHEAIE EAE ORI 21TV, S Uz DAE 25T % C & CILAHIPH CFE B e E, m LUz,

F—1v— R: FBHEE D ik, MF L— &, Full-waveiZ, DAE i
Keywords: lonospheric D region, MF Radar, Full-wave method, DAE method
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S-520-295 B&BHIT 77 1 I K B BIRACIRE I T .
Analysis of Propagation Characteristics of Radio Wave by S-520-29 Sounding Rocket

M K sl S R 2 R B S B B 4 B - °
ITAYA, Keltal* ; ISHISAKA, Keigo' ; ASHIHARA, Yuki? ; KUMAMOTO, Atsush? ; ABE, Takumi' ;
KURIHARA, Junich?

AT RAEIR S AT L LEHI, 2 R B TSPV ARL ® LR ERH AR ERY) B e I
4 ?EBH‘ EWFZEHHFERRE TR AT KRB AIZER, ° dLHEE R KA AR
Toyama Prefectural UniversityDepartment of Electrical Engineering, Nara National College of Technoftigpartment
of Geophysics, Graduate School of Science, Tohoku Universigpan Aerospace Exploration Agency Institute of Space and
Astronautical Science Department of SofBraduate School of Science, Hokkaido University

mM$8H1ﬂﬂmﬁ10 ST IR EEN 2T HZEREIT T S-520-295 #&@&ia 7 v kEZEDMfrbhiz.
ABHG Ty MR, S N 100km BT RS 5 AR T ¢ v 7 EEEARNCERIT 2 2 ENHINTH
%. ZTOEHIC, 3DOFEZAOCTEMMN TN, 1DHIE, YHNEEMNC K2 FETART T+ v 7 EEho#k
AFURI TRV T LAF VIR EDOEEA X VKRG EEZT, HIBEELIC X DFRT BERIVEZ A A=V vic X DBl
3%, 2DHI, ﬁ&%ﬁw%?ﬁfﬂibgéhéhéﬁ&& B DS BB CERGFOERZO T v hT%
59 %. ZT THONTEEZRE) S EFREHEEPEE S MOB FHE M ZHET 5. 3DHE, 527 3a—77
O—7¢ A =X ATu—TJZH\WFETary MEFBEOEBFHENEZITY . AW TIE, 2 DHDOERENZ
Y U7z ARy Mcld, 2DOHOFETH S E - hirER OBz BN E LT, E - hiliaERZE# (LMR)
L, aFy MEHROE « RS OZEWRE LN Lz, LMR O7 > 7 FIcid 3oV —T"7 > 7 F =
LTW5. LMR &, Hi L5 873kHZ(NHKAEAES 2 iliX), 666kHZ(NHK KBRS 1 #6X), 60kHzEEHEERL) D 3 JEHEL
B DZE%ITo 2. 873kHzE N, 60KHzE I IZ T v b OIRFIREEKICH L CTILIA S, 666kHzENIET Y v kDR
FIREBICR U TN BEPR L TW5. TOXK S IEREDO B 2Bk 2 EFEIIT 2 2 ic kD, ARTTo v o
EBONME & RESICOWTEMERITS T EHHKS. ﬁwn7/k£%k%waMR@E%kﬁWL ZIETREE
s 7 Uz, BIGIRERE O, JEIREmTC X 0 ZEE/RER SO, D#LzT—2h b Ry
F—Y T b rEIET AT EICK DTS, BTy RS T 58RI, HBKES O E L REOEES XUy B X
EUCEKSTRY T I— T M%) %. TORDBEERRITNCX D ZE L BR 2RI TS 8T, Ry T
=T VBT BT ENAEETHS. CTTEHELNIZRY SS5—2 7 5 bookerD FEREHWTEFREOS
JERRZHEET 5. FEEBIRNTIC X 2R O BEBIHIOFE R, 873kHz 666kHZEE ;I3 EitE Tree S TN, 60kHz
BRIEFE—REHICKD, FAVAT—E—FEG->THIO T Y MrEam@EEXTERLTHWAZ EMHHLE. 20
%, TNENOBEPHRELSFIELE R Y 9= T MW TETREHERITo Tz, ARETE, Bllasr v bE
EROBIHIFSE SR & TS RIS OV TR MRS 5.

F—U— R gasy b BEEHR Ry TS5V T N ARSI T vV EE
Keywords: sounding rocket, radio wave propagations, Doppler shift, sporadic E layer
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i‘ﬁé%&%iﬁﬂm’r v rDY A T EAICHENT T T A PEE 2 it d % B O@EE )

DIRE

Velocitgl distribution of electrons generating plasma waves around the wake of an iono-
spheric sounding rocket

EE WL REAR R L D REA
ENDO, Kern* ; KUMAMOTO, Atsushi! ; KATOH, Yuto!

VAL R E R AR B A e R R B
I Department of Geophysics, Graduate School of Science, Tohoku University

T A T BEETEE T 2YEDESIIET oA 7 EENS T T X DOFEEREENMERE NS, 7oA 7%
BTy RN THE R ERFIARDOEZRAICAE T B, KFE T X~ & RADOHAERIC K > TEIELNS T & HH
5NTWVW3,

ANTHRELADY 24 7iHETIE TS ARWHOBRIGINS 20, a2y vOY oA 7EETE TS A EH O
R A RERMNEEOT Ty FMIINC K DESEN TS, 20124 1 H 12 HOBT FICEERE Tirhb iz S-520-261
oy hFEER (R Em g 208 km TlE, 3FHEDO VI AWEINEREINTWS (ZNZFN Group A, B, CEFER),
BHENZEhE, ZOREEL 5. BENE YA 7o bay &l (ESCH KU UHR E— Rik#H) (Group-A. -k
A4 v AT —E— F#E) (Group-B. C) Th5 &ifiins N, ZNEND 2 RN A A2 £ > Tz, 2007
9 A 2HDOYLNTERE TIrbN iz S-520-2300 7 v FEER (GrmElEEE : 279km TH. Group-AD KB EIHE
NTHH., ZTORAE NIAALAENEX S-520-260 7y M EEROFEREFELENVEDTHE T EHTHh > T3,

TR DB T ORI ©— LR RIRE R M 7% 5 2 12 04 72 A8 LB O 70 BRAR 2 BUEIC R D T= & T A,
UHR E— R{H. ESCHIEEIOM, $EMRA v AT —F— RIKEIOWEL. JEREGES CHDARET 2MHAEs N TW»
%, TORMERRET Ty MEINORERN S, T UTSEE 20 & MRS Y o A 7EEICFEE L Tz e
EZBNDEH, FERICEDX S IHEN RN E DK S BRZEMNH TIEEL S 25 EGET A2NEHETH S,

Singhetal. (1987). 75V 7-R7Y > a— REROT—XTOBEZERHHID 5 75 X< BDHRIVAT TS 2 fifE 4
LT, WMEDO T BEDT 2 A 7 T AL EROEE S HBEBME b NE BRIz, L L, [A#XT
EAmICHD EFBENTWE DT = A 7l E OB ERREEOATH D, ZNLSOEE T O BEEIC DV TIEFRIC
SRENTVWIR, £z, HEZEROIITIT DOV TIILHETT M—XITtDHDiEmIC E EH LN TEB O, ETFORGMHEIC
BL T Tuvian,

ZT TR, U oA VEFEICBYT B E BB OZER DRI DN TELET 5728, Singh et al. (1987 /5147 &
WCE LTz, 28—t (EE7amD . sEZEf =0t (BE 5 m e 2 hUC ER 51A) OFFE7T IV 73 Ialb— 3
VBETLTWA, BRIICIE, —JOrZEMICRT T BAERICE . A4 VDL TR ZER, ¥ Ial—
¥ a VOWFEEIE Y = 1 7 O DOZEMZEb e UTHRIRNT 2, &1 - A2 DHLECT 2RO/ MICE T 10 mD
1 KotzefilZz £ 0 1024 gridic 70 L CaHEZ1TS

AFELTIE, S-520-26/2 U S-520-2301 7 v FEEEROBHARERZ S LI, ¥ = A 73EHO 7T X8 O A3
KUOZEMAFHZHS ML, ERICEH S LS 2B FOMEMICHE L TEnziTo. T, I A~ EEiziiE L 5
BREN L DETDY 2 A ZEFHICED X I AT 20 ZHOMCT 27DICHRZED TN DT I 2 L—
T aYyad—RIZOWTHMT L., ZORIEBRICOVTHRET %,

F—I—R: VA7, T AUH), By, B
Keywords: wake, plasma wave, sounding rocket, ionosphere
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ICI Ty hFy U R—=2TRMIENTT T A A LF 27T 1 DG .
Characteristic feature of plasma irregularity obtained in ICl sounding rocket campaign

R B2 1* ; Moen Joraf
ABE, Takumit* ; MOEN, Joran

VPSSR R T E R AT, 2 A AR

1 Japan Aerospace Exploration Agentiyniversity of Oslo

ICI-3 (Investigation of Cusp Irregularities) campaign was conducted in December 2011, to study a better description of plasme
instabilities and wave phenomena related to Reversed Flow Events (RFES) in the cusp ionosphere. In this campaign, soundil
rocket was launched at Ny-Alesund in Svalbard, and intercepted the dayside cusp aurora region as expected. Among scien
instruments onboard, a purpose of Fixed Bias Probe (FBP) is to measure electron current incident to its spherical probe with hig
time resolution for investigating plasma irregularity with a spatial scale from 1 m to 100 m. The FBP successively identified
existence of the small-scale electron density irregularity during the flight.

Power spectrum analysis was applied to the incident electron current, which is basically proportional to the electron density
with an interest in understanding characteristic feature of the spatial scale in the irregularity. In fact, the data obtained in this
campaign are appropriate to investigate altitudinal variation of the frequency characteristics because the rocket was staying almc
in the irregularity region through its flight.

As a result of spectrum analysis of the electron density variation, it is clearly found that spectral power with 10 meter scale
increases with altitude. However, it should be noted that spectral power tends to increase with the background density if th
irregularity is contained at a constant rate in the background density. Therefore, spectral amplitude normalized by the backgrour
density was used to investigate the altitudinal dependence. Our analysis indicates that normalized amplitude of the densit
irregularity with 1-10 m scale is most significant at altitudes between 100 and 150 km, while the one with 100 m scale is almost
constant independently of altitude. In particular, it is noticeable that the amplitude of electron density irregularity has a small
local maximum in the frequency of 100-200 Hz (corresponds to decameter spatial sd#l@)kah altitude. Such feature is not
found at other altitudes. The electron density irregularity with such a scale can be a target of HF backscatter radar echoes.

We will discuss altitudinal variation of the density irregularity in more detail.

F—U—R BTy b TIAALF2TY T o, EE, AT, ETEE
Keywords: Sounding rocket, plasma irregularity, ionosphere, Cusp, electron density
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By MERT V72277 0—=TICK OB ENTEARS T ¢ v 7 EFDZE
[EIRIE & B T TR AT T 1 D3E A

Space structure of Es layer observed by Langmuir probe and a new analysis method

IR BIAE I BT B 3E 2, =2 !
SAKAMOTO, Yumika'* ; ABE, Takum? ; MIYAKE, Wataru®

VIR AR AR LA R ZS S S, 2 iz T B R R A
IDepartment of Aeronautics and Astronautics Graduate School of engineering, Tokai Univémstifute of Space and Astro-
nautical Science, Japan Aerospace Exploration Agency

ARTT 4w 7 EROBEN - M33 5 Si7abNTERED, ZOEABEREIC DUV T wind-shead i —iRICZ
FANSNTWVS. T OMGHIEE FREOERBBRZHHT 2D, WHOAL xILF—IGIC OV TIRIE & A EERE
H.Z27x0., BHEOBMI XTI RiEmd 5 LT, ETHREREERNNTA—ZTHEH, ARTIT v 7 EEN
TOIEMERE FRESROMIE DR FICEEECZ LY. 2Dk, ARSTT 1+ v 7 ERNOEFEEICEL TR
B LUWHEOBIIBINHRE TN TWEEDD, LX)V F -2k 5 72 DI BB IR 5 N o S 6
UIMEERT, B0 ZBHINEEHBEENTVS.

—fRICART T 1w 7 EJFDEEHMOIEZIEFICIHN -8, S TRITT 2805 v M X 2 2ERIEINEE L.
BHHREDN 2 H 200, FHIEMEZERT 5 ETH0ET— 23 ELNTOERVODEIRTH . D, A
RIT ¢ v U EBZEMMED B 2RO T-HIIE, Sy > ) 2 T HaRERIIERIC X BBl ZFIi Uz, I
BNERE - ETRET—2 2G5 LHROENS.

TEREEEEICHRET 2 ART T ¢ v 7 EEOZEMMERIAZ FEHIN E UTFK 264 8 A 17 H 19K 1057 00#) (JST)
W2 BRI 2 I T 2 R K D BT v b S-520-295 KM TH FiIF STz, COFzENIE, B, E
BHE L VS 3DOFRZHAVTEIA A VEEHZIEL, ARTT 1 v 7 EFOEMMEZIRA S L2HNE
LTW%. REETIXAHAOHEY a2y FORFIRICEZT I 1 kmDART T ¢ v 7 Elg@Zzdm L, Bllhirzbin

EEAER T O—700 oL Tayry MY Z a7 7a—T0RMERE N, COllEsicBs g 5 HhnERE
O IEIIZ 6253V THD, TNEFAME LTEFRELETREZHET 2T ENRETH 5. T ORFRTIEZER
IRBETIEHR 100 MICAHY T 2D, BIVWART T ¢ v 7 EEOK S RERE S TOIEE 1 km FLE O ZE M O FEHIAE S 7 &%
M BIEA TN TH D, EEICSRIOERBRICBWVTART T 4w 7 EBNTIIE SN 0 —7 OEF —EFREHE%
B3, BERTIRERNICE FEENEE Lz/zd L BDNEEROBINREN, HEROTIETIEHRE L E 75
EWHEE TERVWT b o T

AHIZETIE, TOXIICAMICEFEENET 258 TH EERHECEREIC I 2HT RN iEEERL, AR
T4 w7 EREBETHSF S NzHBOT— M Lz, #Hilzia ik cldr— 2z Hws & T, W&o b
FOBFIRIPR T R E BEAHETE T2 C EDAREIC K . ABH T A TR DO THEE LT ART T 1w
JEEDEEPEREOEFEEOLE, FiEEDOZ LM, GENZEEEICDODVTHET LR ZME T 5.

F—U—NEHE 727 70—"7, #illary k
Keywords: E layer, Langmuir probe, sounding rocket
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S-520-265H&1C & 5 FEHERE tH D DC &5 .
Analysis of DC electric field in ionosphere by S-520-26 sounding rocket

fadie 85 LA B2 Rl R B BTER BRSE Y AR B O
ISHISAKA, Keigo'* ; YAMAMOTO, Mamoru? ; YOKOYAMA, Tatsuhiro® ; ABE, Takumi* ; WATANABE, Shigetd

VEILRNIRE, 2 5UESRAAAF BT, 3 TS AOmE RS, 4 i RP2IrseT, ° JbilE K7
!Toyama Prefectural UniversityRISH, Kyoto University?NICT, ISAS, *Hokkaido Univeristy

S-520-26 sounding rocket experiment was carried out at Uchinoura Space Center (USC) in Japan at 5:51 JST on 12 Janua
2012. The purpose of this experiment is the investigation of the bonding process between the atmospheres and the plasma in
thermosphere. S-520-26 sounding rocket reached to an altitude of 298 km 278 seconds after a launch. The S-520-26 payload w
equipped with Electric Field Detector (EFD) with a two set of orthogonal double probes to measure both DC and AC less than
200 Hz electric fields in the spin plane of the payload by using the double probe method. One of the probes is the inflatable tub
structure antenna, called the ITA, with a length of 5 m (tip-to-tip). And ITA is very lightweight (12.5g per one boom). The ITA
extended and worked without any problems. It was the first successful use of an inflatable structure as a flight antenna. Anothe
one is the ribbon antenna with a length of 2 m (tip-to-tip). The electrodes of two double probe antennas were used to gathe
the potentials which were detected with high impedance pre-amplifier using the floating (unbiased) double probe technique
The potential differences on the two main orthogonal axes were digitized using 16-bit analog-digital converter, sampled at 80(
samples/sec with low pass filter at cut-off frequency of 200 Hz.

Results of measurements of DC electric fields by the EFD have the large sine waves that result from the payload rotation at th
spin period. The largest contribution to the electric field measurements by double probes moving through the ionosphere at mic
latitudes is that due to the v X B fields created by their motion across the ambient magnetic field, where v is the rocket velocity
in the Earth-fixed reference frame and B is the ambient magnetic field. The sum of the squares of the two components represer
the magnitude of the DC electric field in the spin plane of the payload. These data reveal abrupt, large-scale variations whicl
can immediately be attributed to changes in the geophysical electric field since the v X B fields are slowly varying. The sum
of the squares data also reveals contributions at the spin frequency and its harmonics. These contributions result primarily frot
distortions of the waveforms in the raw data. Then we obtained three components of natural DC electric fields by subtracting the
v X B fields from raw data. As a result, the magnitude of DC electric field on a rocket orbit during the ascent was about 1mVv/m,
and the direction was for north-east.

F—7U— K. DC &Y, Bk, oo MMl
Keywords: DC electric field, ionosphere, rocket experiment
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Hh b 30 BB & B R RS (L 5252 (NO) O 4F 4 25T N
Inter-annual variations of Nitric Oxide in the polar mesosphere observed by a millimeter-
wave radiometer at Syowa

AN R 2 BRI A K e L VT A 2 SR HERR 2 iR AT 2 =T At
UEMURA, Miku' ; ISONO, Yasukd ; NAGAHAMA, Tomoo'* ; MIZUNO, Akira® ; EJIRI, Mitsumu K2 ;
TSUTSUMI, Masaki ; NAKAMURA, Taku;ji? ; MIYOSHI, Yoshizumt

L R RE I BRERBE LA, 2 [ENT A2 i
ISolar-Terrestrial Environment Laboratory, Nagoya Univerdiational Institute of Polar Research

KIGEHTA N MRS, BT IVF =R HHIER RIS D T AZS G, Willkod REREAE - rhfsE - B EE oz
B (NO. NOg) DN Y Vi 7a EDORSKIE T DA ED R 5 EAHISN TV (e.g., Lopez-Puertas
etal. 2005, K4 IZE T RHEFZEAT & A U TRE D TORS AXRT MVEBNT % 2 U B tEiizEE 2, rEiii
HHNCERE L. 20124F 1 Hh'5 NO A7 MVOEIZEIT> T\ 5,

CNETOBWPT—2H 5 NO AT Lglk, L., B3 s eWnh oz, iz, 20144E1CD0T
& 20124F, 20134F & kbR B L HOBINEN D LN EWghr otz

ZFT T IVEIDCEBIEERE OS2 TN BT, AIM HEHEH SOFIEY > ¥ — & OB #17-> 72, BB
Hitth & [A] CRESGEE R TR S N7 — 205 NO AT LBERH LIz L T A, 2V E SOFIEDFERIEIE UHHEN 2R
Uiz BT, AT LERTLOAHGZ IR U & T AHB%£0.86 £ RWHBIN A LGNz, 2D b, VRS
TCERAREE X — R BIIZTT > TV T, 20144F4ZFED NO 11 7 LI FRGHE L EZ BNS,

TICKEHINO AT LB O L ZBENC OV THNERINE T DT 5 v 7 ALF D2 et Uiz, POESHIEIC K D &l
ENIZETFT TV IADT—=REMN, AT DETFT T v 7 ABERRERDI-L T A, 201451, 20124, 2013F0
RO BBORIKS G->TED, FHIC4 AN S 8 HDKAICHZEIE S Zo>TWB T ehgholk, 2O h b, 2014
AT NO AT LENBEEITNE o R HIRIC X 2RO EZZ I < W 4 A S 8 HOMXEmE 7D
[ DAFR B DI oT-c kickbLEZ NS,

F—U—F: IVUBEGE, —BkzER (NO) |, MLT #ElK, & 3L+ —hiFDfE DA
Keywords: microwave spectroscopy, Nitric Oxide, MLT region, Energetic Particle Precipitation
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T7 7)) —=RO—A A=V ¥ —IcKBF M) T LEHKSOEOEMI
An observation of sodium twilight airglow using a Fabry-Perot imager

PR FHE ke 2 I A2
SUZUKI, Hidehiko'* ; TAKAHASHI, Hideyuki? ; TAGUCHI, Makotd®

VIRGRAE, 2 TERF
IMeiji university, 2Rikkyo university

K& SIS 9 % s h S B8 R E o (MLT fEi) &, EEREAE SR> TS T a— ik
SEFOZENEZECH SONZHHE LTEHEINTE D, ZOYENE XL ARG ORIANED SN TWVa, T
@ MLT FHIBOIRERGE DL SR RS & U THEH SN TS 00, HIERY D 5 KKBICIRUIAA T L EMHEIC
Ko TR - HFF SN TV B REIE FDORETH % [Williams, 2002}, T D& & 72 R L7z MLT fEIOBEE FiED
Bl LT, HEEELS A X =B 5 H, CHUIFRFEEIC B % B S fe 9 2 SEABI TR L UTLL T4
LT3 [Plane,2003] CD &SI, EETFEIE MLT iZHKRT 28 L L TILSFHENTWE DD, ZDIKI-
ZERI AR T LR OFHEFNC DOV TR SN2V RIZETIE. T DOBBIRT DKz L 5 EHE
IS 2751k e UTHBIRGOEBSICHE H Uz, IR EE. FEARA Q0KkmIL ) WA HIZ5T, T
BE OB TE (~EE 100 km ZUOWHBTICH S X5 GRAZENSMA T (=HEIARRER) T @B RO
ISHGELE DB ICHOET 2 HR TH S, TOBRIEIHASHENTEI D, B HEHGRIIIZ /T &A1t Tb
N T &7z [e.g. Chamberlein, 1961] T DFEHSEORHIE, T4 X —D K 5 IV FEEZ L—P— TG L, HISHEEL
AT BT ERER D KBEAYERE 55728, HINCHREDIC 2T L THB, Lich > T, HIHAKOLOMEE
ZHINCESZ 2T ENTENE. BEBEIET T LBOKEDHZEZ2HNTE S, BIHRLKOUIZOHOED . #H
RFRIRICEC 28R TH AN 5., L EDNSOBENITIE, HFRte UTHEBDEDMNEAT %, LA > T, Mys7%iEH
KECHEMENTHEE X SHEA B2, ILREF, SRE, O A A—Y Y IV FihEE L%, ZT T, A
WHECld. 2O X S GEM 2N %E & UTEN AN E T2 7 7 7V —RXa—A A=Yy —Z v, kbl
JEMERNT & THIBEN ST b U D LIS X B RKOLBIIZ 3 BRI R U Tz, ARERTIE. T ORBREBIHI ORI K
D&, HEHHKEOCEFIH LSBT OZ M2 B O M HEMEIC DWW TR % .

F—U— R EIRROL, HhfliE, 248, e TE, 7 7 7 —Xn—

Keywords: twilight airglow, mesosphere, thermosphere, metallic layer, Fabry-Perot
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B?—Sﬁzzﬁx T — 3 V5 DRAGETE - T R RO EE DA D = KehEiE D

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

Pepe KA~ b 2 WEEI L By #hise b RERE MK !
SATO, Masatd* ; SAITO, Akinori! ; AKIYA, Yusuke! ; HOZUMI, Yuta!

VR R E R A B BRI AR
IGraduate School of Science, Kyoto University

ERFHAT— 3> (1SS 5 OFHMIT LIS K 252 U TRKOEHEE O FEt D = RoeZE NS 2 H 5
M LTz FHMMTLICK 2TV Z2IVH AT ROV TR BRI IEHIERY L FICKEOEEDNE > T0d, alftic k3
BGETH D4, TNHIE. W IOkmIHIICFEIES % Na 589nmé Ol 557.7nmD KEIEM LR TH B L EZ BN,
20114 10 A 16 H N U 20144 8 H 26 H D% Tld KKOCEICHRE O ASEGEEN BN S Nz, ZNFN 45 2470/,
877 15 PRI DENC X » THREFHIEZ R4 RAED SHRE SN T efzsd, =0T ZERIE OHEE 2175 T L K
Too ZTORER., NHEFHHEIX Na & Ol D ~DDOKRGHFNEN L TICHHhNE T LIcK3E8DTHEHT EnbhroTz,
F iz, AEFRHEIXIFIZRG T ANCHE 700kmL Eicb 2D AR > TWa T ehbhot, e, 7—)VEEEHWS
T L TIRBORE B UFND RGB &R Tz, i E B O KK TIEHPRBEAR T & UTREOEHEE DA
FEEWMHIE N TV R, SRIORNEGAEIEHREERY E @S2 MHE L. R L AaWEEERFFOENHASME RS
Too BRI, B Nz BRSO A EG S O MG 2 M U, ZORT EOMESN S, BRSOV
TOHEMZITER D o

F—T— R K&, HEERY
Keywords: airglow, mesospheric bore
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New analysis of gravity wave in middle atmosphere by Rayleigh/Raman lidar at Syowa
station in Antarctica

ANE B R ] 2 VIR A 2 P 2 B OHERE 2 e A
KOGURE, Masarli ; NAKAMURA, Takuiji? ; EJIRI, Mitsumu K? ; NISHIYAMA, TakanoriZ ; TSUTSUMI, Masaki ;
TSUDA, Takug

LR BTHZECEBE R A B R AT RS R 2 8, 2 [ R ZET, 3 GRS R
I Department of Polar Science, The Graduate University for Advanced Stéidiaspnal Institute of Polar Research, Jap4rhe
University of Electro- Communications

TFRERKTHRELENBEE EAEEL. PERANEBEZE 7257, ZORRE. FERKDKE-ESEZ 21t
T, KRHBF PR Z5 | R L, PERKOMESIR T T T 7 A )V 2 RKRELZBER S ENHERRINICHEEE N
T\ [Lindzen, 1981; Holton, 1982; Matsuno, 1982 A L. &1l DK RAND R 5O & s ERITBIE T A1
NTHB, PTEMEY v MrEDOIRRICK > THAETZE WG, EOREZFEG L TV ARG NEZ N,
T T, HWAGHEMIEFERICL M) /5T A4 X —72aE L, 20114 2 A 5 EER 8~70 km DU T — % ZHifS
L. EHRICK 2KIREELZBIIL T3, 20144 10 H#&b b & TIc 8508l EEHIZTT- 72,

4 iZ. Duck etal. (2001} U Alexander et al. (2011 /5152 B E @M 21T>oTWwWb., L L. 5 O3
FERIRAKRD S ERGOKIRZG Wi (T ) ZE I XD KUREELOIRE S LT\ 5728, MiHORZ bz %
ELTELT., WO R)VF— (Ep) 2/ NaHii L T L X S RN H > 7ce £ T BLET T ZRKEEOFHRT
BADF LRV NERTZC LICE>TT Ot 90° EBHVME (T, " ) ZRed. (T )2HT, )22 %5t
F9 5T & THIMRIRIEZH O S A2 AICE R Ule, AR TIEIRA DT 71527 L < bR %,

F—TU— R R, T, RS, KRR, rEfs, 52—
Keywords: Stratsphere, Mesosphere, Middle atmosphere, gravity wave, Antarctica, Lidar
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RS A X —IC X% Felllfg & CarifE DO/ _
Measurements of Fe and Ca+ temperatures using by a frequency-tunable lidar

AR SLAE VLB 2 vl R B OR B TR BR 4 A s 2
TSUDA, Takud* ; EJIRI, Mitsumu K? ; NISHIYAMA, Takanor? ; ABO, Makotc® ; KAWAHARA, Takuya' ;
NAKAMURA, Takuiji 2

VEBLUBERE, 2 BN, 3 EaR A, 1 MRS
1The University of Electro-Communication&\ational Institute of Polar Researchifokyo Metropolitan University!Shinshu
University

We are developing a new resonance scattering lidar system to be installed at Syowa Station (69S, 39E) in Antarctica. For th
new lidar system, we have employed a tunable alexandrite laser covering the resonance scattering lines of two neutral specie
which are atomic potassium (K, 770 nm) and atomic iron (Fe, 386 nm), and two ion species, which are calciunt j@88Ca
nm) and aurorally excited nitrogen ion (N2390 nm, 391 nm). Thus the new lidar system will provide information on the
mesosphere and lower thermosphere as well as the ionosphere. Using the new resonance scattering lidar together with coloca
other instruments, we will conduct a comprehensive ground-based observation of the low, middle, and upper atmosphere abo
Syowa Station. This unique observation is expected to make important contribution to studies on the atmospheric vertical cou
pling process and the neutral and charged particle interaction.

In this presentation, we will report current status on test observations of the iron atom layer at National Institute of Polar Re-
search (NIPR) at Tachikawa, Japan (36N, 139E). In order to obtain the iron resonance line at 386 nm, we operate the fundamen
laser (i.e. the tuneable alexandrite laser) at 772 nm, which is shifted by 2 nm from the potassium resonance line at 770 nm, ar
then obtain the pulsed 386 nm laser using nonlinear crystal based on the second harmonic generation (SHG) technique. On
August 2013, we successfully detected first signals from the iron atom layer, with one-frequency mode for Fe number densit
measurement. The observed iron number density would be fairly comparable to that from the previous observations at Illinoi:
(40N, 88W). After that, we have prepared three-frequency mode for Doppler temperature measurements. Based on a theoretic
calculation, we have determined good combination of the three laser frequencies to minimize the temperature error, and the
performed operations of the three-frequency mode on 5 and 18 Augsut 2014. The obtained temperature data will be compare
with those from NRLMSISE-00 model and satellite observations. Furthermore, we will show a challenge of obsefving Ca
temperature.

F—U— R HIGHEL S & —, i - TEEAE], Stk D - E ik, rh YRR, A M iRE
Keywords: Resonance scattering lidar, Mesosphere/Lower thermosphere, lonospheric D/E region, Neutral temperature, lon ter
perature
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EISCAT L —&— LWV BIHIFTIC 3B % 20154F 3 A £ TOD STEL EABIIHE
Report of the STEL optical observation at the Tromsoe EISCAT radar site by March 2015

KL Af—BR b By (AR L SR AR Y K fE— 1 v Rl 2 Sk E L B B!
OYAMA, Shin-ichiro!* ;: NOZAWA, Satonort ; SHIOKAWA, Kazud' ; OTSUKA, Yuichi' ; TSUDA, Takug ;
TAKAHASHI, Toru! ; FUJII, Ryoichi

L R RS K ERERES AT, 2 78 %GBS KA W T2
ISolar-Terrestrial Environment Laboratoffpepartment of Information and Communication Engineering, University of Electro-
Communications

KIGHIERERBERTZSAT (Solar-Terrestrial Environment Laboratory; STEEXWUNIE T-##EL (European Incoherent Scatter;
EISCAT) L—&X—h%% /)by rx—0D by (b 69.60, B 19.22) T 10FELL RIS O YA ENZ =ML TE 7=,
FELVIERCK « 7 D7 REE DR A R - IS E 2 RE L. EISCAT L— X —7Z2iil & U 7 [E B R BT e 72
B9 % IR AR OBIAILE TH %, 20154 1 HBIE, FL1E b a L VBRI RICBNR S 5 B0 A E 7 5%
EL., 10 D53 3 HOM M, HEEH & & &ICHFEZEE D S OEGEICS UTBillEt— R CE-AZIT> T\,
M. CNEYEBHEEEDSNCT P T LT A Z—h 2010 10 A SHEE L T\ 5,

1L3BEET+ b A—%

19974F 1 HICRHIDF ¥ > RX— VBl Ffitk. 20014F 10 A HEREH Z Bds U 7oA E ZBIE 3 DD T 1)V
Z— (427.8 nm, 630.0 nm, 557.7 oz F5H, 20HzY > 7)) V7 TTF— 2 RIS T %, 20104 10 AIEM - 7—ZDH
BB S A7 L2 B UTee EACHE IR AN [EE U728l 2110 EISCAT UHF L— X2 — O FHEHIE— FD—DT
H3CP-1E—F (RULBSIRGINCT > 7 F 5z EE LD &ISIER U2z FRFCBIT 2 2 e N TE S,

2. Kfgt - A—a SBUHT I 2V AR S

i i DR D FEAIRI 2 9% C L id, AN T — X OfEfTIC & > TRVHEIHTH %, HET 4 IV X —7218
LeHitamg cld Rzl Lic < <. TYRIVAAXATTIREENE T —HBENEVEL TS, £ T 20014 10
A S TI 2V RATIC &% B2 LT, HegmiBud RIBEMERIZD T < BIMUBEDA —o SIS
EF —n FREMRORME QTN D,

3.7 Y RRAAT

20064 10 A 5 FHENEM 2 Hleh U7 AEE IS, a2 niIMERO R EEHIC B0 5 EEISE 2R X 5 L%
HIICRE S Nz, RS IEIREROFEEK (F—a 5 7 — 7 3B HY) 1IGhEd 54— S 30Ehes <.
PR R TN AL K O I AR ORI I, R IA IR IR L I EE AR D RET 5 L EA LN TV A,
C NS EIREBEOEEZHER % 72l PN E LSNP E N, B> 5070k VEEABDEEE N5
R 7o b IBt (486.1nm BHIFENS, TNE TOBPTEBEIZEN T OIGEZ ZAT 2 BIIRERDEIF E N TO S,

4. ZPERRKAAS

F—0 T RRGI BT % HIYT 20094F 1 HICRE S NTeAEE X, 6 DT )V Z =g I NTo kA —
el Z . BEOTRERTRENE EDESR & E R T RICRETE 2 HIEN Va7 o L k> THIE N TW\W5, BERE
I BNET IV EZ—DIEEIZ. 557.7 nm 630.0nm OH/N K, 589.3nm 572.5nm 732.0nmT® %,

5.7 77U Xu—+#5EF (Fabry-Perot interferometer: FPI

ZWERRKAAT (Fidd ERIRHC Mo LY BIRIFTNCERE S NieARZEE X, HEF AR 4° OB 2 1 TOHEETH
D, 3FPDNET 4 VA —ZHRB LI R A — Vet il FICE AN A AF v F — &I N S PEEE— 2 — 2
F—HBD, BT TS LTHRA—IVEANA RAF v F —ZHlid 2 & T, B ESZ OFRIEF & R, 1
A zZREHNC G DY TERICRET 2 T D TE S, BTN 2PHEETERKDORHE L RETH S,

NS OYEABIARLEIZ. EISCAT L—& —7%21d U4 7 BHIEEE & OLLFEBINFEICFIH ENT & 7o, mplDZEIE
DYE BB Z bheh TLUK, BEEARIE KPSEBEIAD 1 91 7 )ik . & E RO EHEZIIZEe A X MMl z
179 L CHELRT— 2ty MBI N, ThETICEMINTBT—2D 7 A4y 7Ly 71& T 2 T X—=I TR
TNTWVS (www.stelab.nagoya-u.ac.jp/ eiscat/data/EISCAT.umf>1% & g2 251 o H BB 2 ikt U 7x b SRk & R BhiI5E
SczE L, BN ORFRITLE O FUEENCEH S LT <,
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Keywords: aurora, air glow, optical instrument, ionosphere, thermosphere, polar region
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F O LVICET B GNSSZERKE W= EEE S v F L — 3 VEll
Observation of GNSS scintillation in Tromso

R JEOR s RIS M /NI R 2 ) AR
UWASHITOMI, Kodai'* ; OTSUKA, Yuichi' ; OGAWA, Yasunobt ; HOSOKAWA, Keisuké

L R R K ERERES LA, 2 BN Rt g, ® BAGEIE KRR ARG LA 7eRt
!Solar-Terrestrial Environment Laboratory, Nagoya UnivergiNational Institute of Polar ResearctDepartment of Commu-
nication Engineering and Informatics, University of Electro-Communications

TEHEE S > F L— a3 iE N TERR ED SRAE E NI EEEE O R AT R S a ORI X 0 MiE &R T
IRIOZENG | TR ENZBRTH S, ZEREVLE T HIRIES > FL— 3 Vid, EFHREORHAREICK->T
BEEOEITAEL., FBENEWVICTH LSS T LICX > THRET %, RIEY VFL—a VRHTH % SAXTHE SR
ETIERILLUEEmELZLOTETRENDS, S4lk. FITREHICBNTREL, BEKTIZ/hITVT SN TY
%o —J7. TREEEE THEOZMNE U IERRHINZEIIC K > TIIERTIINE EEZLNTVAMMHY Y FL—v 3
. METHRAEL, MHS Y FL—2 3 ETH S o IFNIHOEERZ TEREIN TV S,

AWIZE T, /v 2 —0 b L VICEkRiE LTz Global Navigation Satellite System(GNSS)E#% v, L1, L2 D 2
JEIE DZEEERE LN Z Y > TV TREBEES0Hz TR L, Wit v FL— g Y ERIEY Y FL— 3 V2
N%, PEROIFE TR, MIICBWTRIEY VF L— a3 VA ERE LN E TN TV, ABIITIE 20134
11-12FICHBNT, SADEN 0.3 7 MA BIRIES >V FL— 3 vk, 1R2HBIES Nz, 2055 7 HiZ, HIREGGEEID
HRTH-H. 5 HIFERETH -,

AHEHTIE, RIES VFL—ya VORELNMHY VFL— 3 Y RUBEROREFBEH L HKEITS .

F—U—F: YUFL— 3y, EEE, GPS, GNSSHif <% E), TEC
Keywords: scintillation, ionosphere, GPS, GNSS, geomagnetic disturbance, TEC
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et 0D GPSEHING 7 FH W 7 SR { il Ha e Pl L D s T AT

Statistical analysis of Medium-Scale Traveling lonospheric Disturbances using a GPS
network at high-latitudes

WECTHRYR 1 RIS HE— 1 SRR Y H 1] s 2 paRd SRA 2
MIZOGUCHI Takuyd* ; OTSUKA chhl1 SHIOKAWA Kazud ; TSUGAWA, Takuy& ; NISHIOKA, Michi?

L R R KBRS AT, 2 THHOE S 7ok
!Solar-Terrestrial Environment Laboratory, Nagoya Universiational Institute of Information and Communications

L DRI TIZ, 7T ANIFET % 10080 D GPSZEBMN bIFbNTT— 2 EHOTIER L I-2E T
¥ (Total Electron content ; TECEBND /K- ot XK (RERT 0 fiRAEIE 30D, 22 fRAEIZ R SRS 0.15 X 0.15 )
ZHRB T T, 20124 LD T T A A EZIC I B BB R S EEE #EEL (Medium-Scale Traveling lonospheric
Disturbances; MSTIDYDFE LS, AT mIC B 2METHTEE ZHID THOMC Lic, 75 A4 EZEICETF % MSTID
34FE (11 A~2 A) DR (8~20F LT) ICHAEHENE <. KT S0%EEOREME TH >z, T, ZDEMITI
&, 8HEN DS 14HFFE E TN MRS MDA TH D . 14850 5 20K E TRt b il Tth 5 2 eV oh > Tz,

AWIFE T, & 0D T DI OME RN R ORI S 2 Y Tl BRCHBT 2/, B A RANOEHIE, F
FEEEHISIC B 2 B[O MSTID DR L —8d 5 £ DTH . KKEIEH MSTID DN TH S LHEZBNE, —Ti.
FPE AN S 2 MSTID 1. 7 7 AAICBNTERRZOEA A—T ¥ —Ic K% MSTID OBIHIZTT > 7 T5e T &
REGCETNDATEEIC 72 2 HIRFF LIRS N TEH D . A—aIFIc L > TR SN KKETEDNEREREEZ 5N
TV, AWFETIE. RROCBIIMATREIC A 5 HRR K D & ORI B O T E Mt A Iz d % MSTID A %49
5T EZRUT,

AGEE T, MSTID O, /KEE. GH0HESD ST XA — R BEHNT LR R & e 81, A—aFi5Ec
Ko TR I NI RKENREMERT 2 LI K> T TECE T 5| E T Lz 8w eI DWW Tikamd %, E7z.
75 A L AREERICAIE T S ILERD GPST— & & fifi 5 T MSTID DT 2NN, D X 5 %2R MSTID
MNEFEETRE DL ONE S MOV Tk d %o

F—T— F: PEIBA ISR AE BT, GPS A —1 T ihHE)
Keywords: Medium-Scale Traveling lonospheric Disturbances, GPS, auroral activity

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

PEM27-P28 S ay Ry gV R—)b RFRE:5 A 26 H 18:15-19:30

1%{%)} G PSS MMETANC ELD < B Eif M S B B EL ORI IC B 9 5
%tatistijgél study of longitude dependencies of MSTIDs observed with GPS networks

L SR b RIS E— 1 SR AR Y w1 s 2 PR R 2
YAMAWAKI, Keita 1* ; OTSUKA, Yuichi' ; SHIOKAWA, Kazud' ; TSUGAWA, Takuy& ; NISHIOKA, Michi?

L R R ERERIE T, 2 16 HOE SIS Thns
ISolar-Terrestrial Environment Laboratory, Nagoya UniversiNational Institute of Information and Communications Tech-
nology

AL T, KD GPSRZAGHEMEZ W THI IR i "B Al P #EEL (Medium-Scale Traveling lonospheric Disturbance;
MSTID) OWEZHFHINCHA S MM U, itz ofER & g Uz,

Hh FZ SR e GPSHIRRIC T 2 BIOBIER, S, EHEE 4% 74X (Total Electron Content; TECHME 5N %. 15
5NTz TECH AR E NIz Rt fRZ VT, 201304k EZ=IC B % MSTID OffiaHitizir-> 7z, 1Lk
21ICEBIT B TEC D/KEZIoeH R Z 7z MSTID ORFFHENTIX, KNI THS. ZO/RR, DITD T &HH
5z o Tz,

1. JEk E22d MSTID OFA4EEE, Ho (8 FF~208%) ICBWTAZE (1L A~3 ) IcE L, B i s bt
B TH Tz, TOXRFEOHMIC MSTID OFASAED EO &0 S K, iR 381 2 e T OfE R —809
BEDOTHY, KKEHWEHN MSTID KRDFERTHZ LEZEHNS.

2. 15[ (22W5~6 f) ICH17 % MSTID 1, EZF (5 H~8 H) ICHAERIENm <, T DI=IRIT I FETE /T A S T
Hote. TORBUILITHROMRICREN, TORKMINA—F LV ARNZEICEIEELDTHZEEZLNS.

3. 14E7%5@ L CHIJTIC MSTID OFEASEA & > 7o, EIRTAIR R RSN TH D, T OFRERAIEH T
MENDEWDOATRENNEZ 5NS.

4. BZ (5 H~6 A) BT, JEKREEHDIE S DX D £ RHD MSTID OFRAFSAENE <, #20%E DAENR SN
Tz, FEATHIZRIC K DIRBI MSTID & ESJE & DBIRIVRENTWS. EHEHZIC X 2 EERIC X D, Bk EZEicisy
T ESEOREMHEIIEHDIFE S DFEHLL D EHNT EARENTED, RO RIE MSTID OERKIC ESfE & DfsEE
INEEABE R RI-LTWAT EERETEELDTH- .

F—— F: PEECRE SR B EL, SHERNIAIE, ARZ T 1 v 7 E &, RN
Keywords: MSTID, GPS, sporadic E layer, longitude dependencies
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