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Basic development of a small balloon-mounted telemetry with its operation system
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EIWIC BT IAXA(THMTZE T2 BAFERAS) CIERABIIIH O & s ERKERDBERE N TV 5, FRE L TRmE
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F. ENTOKGRBIIKERZ O T2« TP KOPBERB LNV TRERBT 5 C L2 fPRERRE L. BIElT
725 TV AHEEFHFEOI D AT DNV TIET %,
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FERINCEHE LTV 2 RS BIISERDBERICIANT T, R/ V=22 T 5y v 74 —LE UIEERRE R T Tz, B
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Z2—DFHEAZEHRT 52T —Z2HH L TH 0., St —OFHIENRERS LRIt ET D K51k Tna,

i EfRY AT LTk, PCETHIFT 25ERERSEY 7 b o 7 EHIICHFE L, TORE L FRME R e
Y —F =R EHCTHE LY 7IVZ A LSRR EEICHBEICIRMIET 22 N TE B, E5IC, VI b T7H
HEIH 19 % KML JEZXNT 7 1 )V ZIER Google Earthl &AL T & TRERNIED Y 7V A A L v ¥V T ZiTH T &
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Frra—7—RIcANTBT LT, NUDBET VT FE R FERSERTC AENER T % T LW A[RETH %,
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BHFES AT LOFER M & U TIT > 7o RBAEREER TR, 7 L X b Y RIRRO M 0@ 5 B O T &5 FEsto
BERMFEEL, M LR LT L A—2 OB AN 110 m& KIEICHIEES N T L X > 7o FEEGICIT> 72 L7
HSRERIC 35U % 270 mOEFHEE 0Ny PR AR0 %) Ol 3NN TH S, b vFrFu—7—X0FENA
A B EHGAINI O GPSHIEEHZFH L TV 5 7diREE 575 10 mIBEDH D D —7—XDERAAEIIA A 50
* THo IO REECOIERNNG > © 7 A5 L7550, £ 110 mO@ EEREEHI PN TIXZE LT NIb— 2 245
FTHIENTE, Tle, TUA=Z, BFY T b2 73 E@EDICEEL, FICHEE X2 RO S ah o Tz,
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Impacts of stratospheric sudden warming events in the mesosphere and lower therm
sphere
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FEMD 2010FICHAE Uz SSWICDWTHEL K fENT LTz, ZORER. FEFERD KEE FEHih & EE & TOMEE T, SSW
FKAERHNCEIRM R > TWB T b olz, Uk b, JLREERTHAE L SSWORENE LERO BN 5 R
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Vertical profiles of atmospheric temperature between upper troposphere and mesosphe
obtained from Rayleigh/Raman lidar
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TERGD S EANGHRT 2 KEHE,  EESRED S R EBH BN U TR T 3oL — Ll s Ok
BLOMNBICBOTERERGEHZHHS . RIS N TR, ThEDORKENFEOERICE DR Y = v FHjeEd
% T L0, HH b EMANO KR FRERZ 5 [ 2RI ENHHNTWS. AT, KKEEOBENTRK
FlEZEET 5T, BIFEOKUEET IVICHAET 230 7 AR ESUEE NS T MR ENTE D, Hifirasl
RANCHEDO T EARE D & R ESH RIS 22 C ORI OTEBE 2 P 2 T L I3IFHICEEGRETH 5.

FENZAUITZLATE, 20104 & D 6 RO FE MUt E Bl 2 2 L T D, Cov 77y hO—D [k
P - B EE A2 E U TR IR ZH) ) O—HELT, LAY — /532 (RR) T4 Z—ZZrEtmipfk (F
it 69 &, HURE 39 ) ICERIE L, 20114F 2 H > SontilEl Lt & FE R (10-80 km) DIE D ERE 77 D2 HAA L,
FIE 3EICHO IO ZHIT TV 5.

FHANCRRIE S NTZ RRIA X —XFAFIC 4 F ¥ 3D T+ b TV FOT—R2HET 5 EDARETH D, 1
ZFNOF v ANV DT—2IEARDINA F ) F—2 L LTRlkE N5, TNHDT—XZD 55 3DDF v 2 *)b, Raman
(10-30km , Rayleigh-Low (20-65km , Rayleigh-High (30-80km) D7 —&%{#5 T &C, FEHHHEN 5 N B
BEERKIREORE QT 7 ANV EHET 5T ENAEEL 5. ERE TRELA DT ¥ > )V TIFNE L X i &
DOF vV FIVICBOTRGKIREDL 71y bW ECTOWED, TNLO@EET O T 7 A )7 EkE U EE 7 Ek Uz
KREKIREDEET O T 7 AV EEZHIC, UTDX S T —2 i 7ot AR BEZA TN 5. (1)Rayleigh-Lowk T
RamanDF vV FIVDT—RICBNT T A X— 2 BRI, FE7Z M E 168 2 F1HA S ORI 2 FIRENC 51
%ZNZFN Rayleigh-High% U Rayleigh-LowDF ¥ > X )V DT —Zh 53RO S NTREZ R AT 5. (2) RN U &
MICEHTEHEC KBS ay A RBEZEE LU LT, 8F v 2IVCET % T A X— )OI & 7 fight 7
079 L ETHEMICRET S, () VIS ED SIS EMANEIR T 5 iRERRAE DI Z1T 9 A1, NARNCHIIASED
IREIC-50K 5 50K DA Ty bz b %, EOFEICHBNT EDFEEO-AICIERT 205 liZiT5. ThbHDFEI
Ko T, EHHRED S NEHRIEIC B % S E A TICHEN /A RAURE 0 7 7 4V RS 2 e rfiE L B, K
K[ENPEDORT V2 v )V X)VF—DEE - AT E B E & 15 = ORSURE DR R & W\ o 7o B BRI
LCIERICER BT —2ty hBEENS T eI NS, REH T, TSR TEOFNY T — 2 X— Z/ER
ZEDIRRIELIC OV THET .

F—T—=F: LAV—ITG VT A X —, REURE, HEIRE, peE R, K5 0, s hE B2
Keywords: Rayleigh/Raman lidar, Atmospheric temperature, Mesosphere, Stratosphere, Atmospheric Gravity Waves, Polz
Stratospheric Clouds
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Tunable resonance scattering lidar system for Antarctic observation: Current status

FRE ELEE Y VI A L v i BTOR B2 AN B TR R 3 AR s
TSUDA, Takud* ; EJIRI, Mitsumu ; NISHIYAMA, Takanori' ; ABO, Makotd® ; MATSUDA, Takashl ; KAWAHARA,
Takuya ; NAKAMURA, Takuiji !

LN AR SR, 2 RS EURERE S AT LT A VSR, 3 S MR2E L2250
INational Institute of Polar ResearciGraduate School of System Design, Tokyo Metropolitan Univerdigculty of Engi-
neering, 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 wavelengths of two neut
species, which are atomic potassium (K, 770.11 nm) and atomic iron (Fe, 386.10 nm), and two ion species, which are calciur
ion (Ca", 393.48 nm) and aurorally excited nitrogen ion, (N 390.30 nm, 391.08 nm). Thus the tunable resonance scattering
lidar system will provide information on the mesosphere and lower thermosphere as well as the ionosphere. Using the tunabl
lidar and co-located other instruments, we will conduct a comprehensive ground-based observation of the low, middle, and uppe
atmosphere above Syowa Station. This unique observation is expected to make important contribution to studies on the atm
spheric vertical coupling process and the neutral and charged particle interaction. In this presentation, we report current status
the tunable lidar system in development and test observations at National Institute of Polar Research in Tachikawa, Japan.

F—T— R HIGHELD 1 & —, sk, A, K JE, FefE
Keywords: Resonance scattering lidar, Antarctica, Syowa Station, K layer, Fe layer
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Doppler-free spectroscopy experiments for the Antarctic Potassium resonant lidar
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ENZARHIETZEANE . 6 FEMO T 0y = 7 b & UCEEVIBHE el [rafbdsh S 282 HiEREE(L ) & 20104 & D #E
HELTWS, g - l@mERBIIILE. ZohoY 75 —< LIBEMTI SN TED., ThE CIcikEIIL TE /-
L—&— « YERETRRESRIC . BV THIZICHFR - BANED SN TR RO L — X —05 4 X—7% EDORIZREINZ .
R SBEEAKIC WS KRADE# L 5 X2 55 Th S, WEAEZHBEE.Z A X -k, co7/adz 7 bo—
RELUTHAMAEM (69S,36 8 "DHEAZBIEL THENED SN TN S,

BERICGKENZEL—YDT7LFY > RI A b« L—YERHNTED., EANORIREL 768-788 nm& 5 2 ik
(384-394 nm & HHE T MLT TEDEROHIGHELR 772 %2 —7 MCd %, BIEZ 770 nmdD A1) 7 LR Bl o #E
fiize L CH0., BEC 20134 1 A 28 HICIZEN Mzt (36 N, 139 B I TAHV U LR FEOYBHNCKIh Uiz, AV
LA R = UTEERANOM S TIREBHIZAGICT BRI, AV iyayy—T 4 YT E B AT bViE
OPAFEIb L FIRHIC S — X — D R E = X —DWHTH %, %L“(ﬁﬁﬂﬁﬁ?ﬁﬁﬁf 1) 9 I\t )LZ N LU 7z Toptica
BORYTS5—T1) @W%W\t&%/xTA%%mT@ﬁﬁﬁﬁﬂ%ﬁoto —RA—DREZZ(EE ., ST
WA HEEZHNTAHY I L)V EERT % Y — X —ERDmEr =2 — HIGEGELIC K 2D 80 5 WRINER %
AR LA R E E XS T8z, Ty AT LWVEEL LTzt ﬁ§Z$%/5I A VEGE TR E OO B R
E L. WEAF v VIEK 5fm(0.005pm)CHUAREHIIZ1T 5 72, F55%. 9 50fm(0.05pm)D IR CI#EES % 34D 7 1 A
F— I N— AR HREIC AR T S NPz, AREH TIE T OO ZHELT 5,

F—T— R FEllt, T4 X —, VDL, HEEEL, Ry 75— —
Keywords: Antarctica, lidar, Potassium, resonant scattering, Doppler Free
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Development of a 3D sodium lidar: synchronous experimentation and validation

R 2 5 T B 2 B 600
MURANAKA, Wataru'* ; KAWAHARA, Taku d? ; NOZAWA, Satonort

VEMRZAREERL, 2 BINRY: 228K, 3 2k STEWF
LGSI, Shinshu University:Faculty of Engineering, Shinshu UniversitgTE Lab., Nagoya University

EISCAT L—%% 4 & (Tromso, Norway THEHOEHIZET MY D LRE « BT 1 X —1&, 2010 ED S
HFRT 4 —AVHOBRIM TN TS, TDTA X —IEPE 58InmTIEIHAEED aw D 172750 . ZERIC
178 35emD— N 72 RAKE i 2 O T E T @SR Bill 2115 T M TE S, BIEEKFE lHfApltoZznZzhic
KIEM 30 & U7z 5 5 MR Z i T> T\ 5,

WAL DFHFEPOY X7 LT, RO NSRS 30Ty AT LR HNE LTWS, — OB 1]
T DEFOHB NI L —PNZEAT 22T H# btz BiFd, AERERE - KD 2 5O EE) A 2
T—Y EIS—IC KO EHARORIEZI %S, HA LT TRER TR MO EEREORE I 0.1mradd R &+
DIEREEZFBIL TV 5, ZERIE I 35emO RO EE KALHF 2 V2, HEEOHIFICRIKZEA L, RIkD
P& & R & DinBEO LA DFRERTT S o Himsi OB S OHFERMEOREEZ 5.3mradTdh %,

AFRETIE., EZEFRTR—ITIZ BN 2 REIHAFERNC X © HEED 3XBIORMGEZITS & & lT. ZTOREN
ERR T TR

F—T—=F: FMVIL, TA%—, 3B
Keywords: sodium, lidar, three diminutional
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Analysis of the factors of seasonal variation of the thermosphere-mesosphere NO ok

served at Syowa Station

AP AL R ST KE L BRI A L VLA A 2 B HERL 2 PR sE] 2
UEMURA, Miku! ; ISONO, Yasuké ;: MIZUNO, Akira'! ; NAGAHAMA, Tomoo! ; EJIRI, Mitsumu K2 ; TSUTSUMI,
Masak? ; NAKAMURA, Takuji 2*

VA E R KRt ERERIE TS 2T, 2 N7 M L i
ISolar-Terrestrial Environment Laboratory, Nagoya Univerdiational Institute of Polar Research

KRG 775 £ D T3 )V F—R F-HIBRRSUCEE O T ATZER, Mds oD _ 5Bk o R E Tl ER1B e (NO. NO2)
MEINT 2 SN TVS (& 21X, Lopez-Puertas et al. 2005 % B K22 ARG HUBRER 25 AR C U [ V7 Mttt
ZeAr & HEI LT, FERREAIEIC 2 U 0 GRS E e 3R L mu&1ﬁ#6N01mﬁbw®@%ﬁM%ﬁon
%, BT —ZM5ERD 5Nz NEREAE - PRIEO NO /19 LEIFELIICHE L Z 1.7 X 105 ecm2, BEfics X% 05X
w“uWQﬁ%%ﬂ\%%@ﬁﬁ%%@%ﬁ~4%@ﬁ%b%ﬁﬁ%m&wﬁéﬁﬁk%ﬁbko%CT\$ﬁ%T@ﬁ
HE N7z NO /1T L DZREIZA LA EARE - R TOLZENEIZEIC K 5 NO HE DI X % & Db, K&Uliis D2
ICKBEDN2ELRT H70IC, #AE - hRE CO DEERIDKRHZA L, MSIcBIF3HEOET LDt ZH x>
Teo BN - RREEIC B VT, COREEEEmMAD 10 H~100 HFLE /KT « FEEEICHH DL L RSN FNEL D E
. KR&KHED FL—Y—ThHsEZ5N%, CODEIMT—%2E L TAULAMLS ICKB7—% (Version3.3 7z
V., &JF 0.1-0.01 hPa ##E 65° S-75° SOL DEMHTICHIH L.

R 65° S-75° SOHID CORAE—~H T LI EELEE DDRHE{LER S L, EOKEICBNTEZHIC
%ﬁ@mwﬁﬁmb HINCWAT BEA7ZR Uz, CORGLEOMIMDIAEE 2R & NO 415 LEOHEINDIEE % K

FF-HLUTEBO, £z, MBFEOFMAIIHMU L IZHEERT EIICHZ %, THIC, KEC L OREZE b2 R %
éi ZHIC COIRBIEO =27 DRHHIZ EAD S THICHT TENTWHFARSNTEHED., TNERBREERE L &
KRR FHICHIEEN TS EERLT WS, ZC T, COATLaZRZEHL. NOATLELEZDE{LE IR TH
Tz A, %@*HB@L;&EII\}:Cii;{&b\%@T%oto —J7. BIHICBIBEEDOEZX & NO AT LaD&{kd g%z
1o Th, COhTLEDZEILEDHE XD, KWHEZEZ,

INHEDTE XD, FEEAE - hREICIH T 2EH0 NO 715 LEd#nE NO #%2 < &1 FEEE O KK R

DFZBITMAZ T, KR H Tz 5750 & Zlid NO OIERSISHIHIENT NO A5 LEDHEIMMNKE T b, HHITMNIT
KEFED Y 72 D IR T2 B NO DIEKIIEHHHENA T LBOIDE > T30 EEZ 5N,

ARELTIE, LG LIeT—2 8 MA . 24FE5OBIHIFERICDOWT, 240 - HhiEE CoO D2k, Music I 5141
DET LU NO /15 LEDZFHIZABNC DV TIT 5 Ifi#TIC DN TR %,

F—U—F: SV, —#EEHR (NO)
Keywords: microwave spectroscopy, Nitric Oxide
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77 OFHBERE %

Small spatial scale field aligned currents in middle and low latitudes as observed by the
CHAMP satellite

FRPE R R RE L Hil A L Luhr HermanA
NAKANISHI, Kunihito'* ; IYEMORI, Toshihikd" ; AOYAMA, Tadashi ; LUHR, Hermanig

VIR AR AR AR, 2 A Y R v 2 —
IDepartment of Geophysics, Graduate School of Science, Kyoto UnivéGiggForschungsZentrum, GFZ, Potsdam, Germany

FAaE, S (300-450 kmE ARG BN # 5 CHAMP O HHEREIE D REGBEN T — 2 gkt 5. FEIADE- R Oy
(1-5 nT) RSB D BERINICAAE S 2 HZ2HEFED JIPGUZE & T LT E 7. AT O LIRIEOREMN 5. FEK
SUETROD KU JIIC K % FEHEE X1 - EIC & o TERE NeMR7RIGROBEETRD RBRINICHEES 2 LFRL TV 5,
DED, X9, FEARKHEEIC & o Tl L7e KRNI EEYE X Tl 2, i, PPERKDMRE) L X €1
M5 TN, Pedersefiifids K U Hall BN 5, K<, XA FEHENARTH 570, TMELEDEC S,
TIMER S SRR © TROMEER G NSRRI % L [ARHIC, SEREEERD R L TRt IfERE 5%, TDEXDIC
U THERE NIni /IR EIR O ZE IR E 2 . CHAMP # 2 2B 5 Rk & UTENT 5,

F 7o, Hilzi BRI EE R 2 K OMBIBIGRORFRIC DOV TR 21TV, ZORR, ROMEL S 2 HPbh - 7,
BRI A D RSO T — 2 DWT, 1) IEORA, IEDRA DG, AOHBIRE. 2) EORA, ADRMADEE, D
HEIFRE. 3) BDIRA. EDORADYEE. IEOHBEFRE. 49 ADRf, ADfFM DG, ADOMBREOHE DD %,

LREXTIE. TS LIHHBIBIROIN & FD TG A B ORI L B ENEET VDV THRE T %,

F—T— R InRLIARE TR OIS, KRS, CHAMP 52, K&KE I, FEKREURE, HEIBE R
Keywords: spatial structure of field aligned currents, middle and low latitudes, the CHAMP satellite, atmospheric gravity wave,
the lower atmospheric origin, correlation relation

1/1



Japan Geoscience Union Meeting 2014 0/0)

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

PEM36-P09 23 R AR —2 IRFfd:4 A 28 H 18:15-19:30

CHAMP 1 2 DV U 7o B iR b 22 580 Mg 22 B D i
Atmospheric origin of small scale magnetic fluctuations as observed by CHAMP above

the ionosphere

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

VRIRZAR AR BEEAR SR tIBREEERIAEI, 2 s AR BEEARZER) IR il S S R & > 2 —
!Graduate School of Science, Kyoto Universtt@raduate School of Science, Kyoto University

A EE (300~450km) % LSBT 2 CHAMP O EREE ORGZEIT— 2 Z i@kt U, EEADEA-F O 5]
(0.1~5nT) WEGETBDRERNICIAET B T L ZHSMNIC Uiz, 5 F TICHEGEBI ORI, FrCHH s BRI R R o
TEBHRAE D S FHRBEIRD /KT 00D A7 — VA% 100 kmD KK ETIKIC K % EZ A FEICK > TERE N
DR TR EROMHIRE (~100km ThHhs EMEL TET,

T TTARFEE TR, ;ﬁ(ﬁ.?&?}?@f%%f%%%%*ﬁnﬁjé TeDICKRGKE I DOTEIENEL GRS EHSNTWBHE
RHRRR ED XY AT — VDGR ANV MFEE U, EEEE L28 TOMIGAS) & O Z21T-> 70, i TFEE LT,
BAED SRR > CTEMESE (110km FThL—ALEZOE MBI 25RANY M e LU,

ZORER. 2 OBESCHTHRE EDMOBERNTY 7 L2 TR ERMZEILN RSNz, FE TN ISRz
ARTAERE RS,

F—T— NIt IR, EEE 2 €, R, S, CHAMP 2, BE
Keywords: field-aligned current, ionospheric dynamo, atmospheric gravity wave, acoustic resonance, CHAMP satellite, typhoon
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2 RULA 71 X Z il R e D eiiE « KBRS A7 LOsaElt. _
Optimization of notification system for bright meteor signals by using wide angle images
at multiple sites

OHREF 35 1 f B 2
IYONO, Atsushi* ; WADA, Naoki?

R RO PR AR P A, 2 B BR R R A A TR S P2 B
IDept. of Fundamental Science, Okayama university of Scié@eduate School of Science, Okayama university of Science

El=N==4
1. A=

MR R TIE, 20114E 11 H XKD IAA N A IS X BRI CBBOZED 7 — 2 &R 21> TE 2. YWANA
ERZ—E L TODEATH M, BEEERAD CCD I XTI & Bk, Y—\A\DTF—ZZH5EIC KD, TR
WGEWETT—ZHEDAEETH 2 T B h b, TS OFREE WIS W IS AERIRR O MR > X7 LD
BRIV O A TE. VT FY 2 7IC X B EGUPRO A TR AFHE « AEROBRHDEEL LW EAVEIAL, BifE
FRAMRE Y — M CIAREN S 2 o — L OighZzidh D, BIEBOMRILICEDHATED, ZTOMRZRET 5.

2. VAT L

VAT LIRADO LV R IRAATE CCD A AT LGS —N— 8 L, NIV T OHRICERE L, wiloEisx
ToTWa. EifflE, 128 (BXZ 4PWHTEH) 7L —LED 21T, KRIBHIZWKHEERE CHEif§ Y —N\—h 5 B#fiik %
fToTW5%. BfE, —H 28800 D&, 500MBDTF—X B TEEEIT> TV, EHT—XF, IV FF A RYED
G & NS A 7Y = 7 MR 7 S B OTIEIEA V54 VTR ERTT> TW03. £z, HICHRER
YUY =R S L Y= D T NICRE L TREIT %2 2 & T, HRNIHZ WO E - AERZ il 52
WKEH525CeEHELTWVS.

3. BEFR

AWZE T, BREESE, oY —IEREREG Lz 7 by o VIS K - THREBMRH, Sk mE, Y

a7 7 A IVHEZRIFITATA L, Hfle LT
WEB IZ{B# T % VAT LZWRT 2. ARETIE, T LTV 7 Yo7 ORI E Y —OFE MG GRS RICDWD
THEZITD.

F—U— Rk, AEK, TR R, 20
Keywords: meteor, fireball, simultaneous? observation, meteor shower
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S-310-405 141 K % 1&[H FEEERE N aRE O P s PR PR :
Measurement of propagation characteristics of MF band radio waves in lower ionospher:
by S-310-40 sounding rocket

Al BE Y MR HRIK Y I AR 2 BT BARSE S s 4 REA AR 4
ISHISAKA, Keigo'™ ; ITAYA, Keita! ; ASHIHARA, Yuki? ; ABE, Takum? ; ENDO, Kert ; KUMAMOTO, Atsushi*

VELRENT R, 2 R ESF GRS, 3 FHMTZEMIIRR MRS - FHBPAUeT, 4 IR
1Toyama Prefectural UniversityNARA National College of TechnologyISAS/JAXA, “Tohoku University

The ionospheric D region is important in radio wave propagation because it absorbs energy from waves at MF, HF and VHF
and it reflects LF and VLF signals. Then D region is present only during daylight hours. Therefore, in the night-time, the MF
band radio waves are propagated as far as an area where its radio waves cannot be propagated in the daytime. This reason \
the radio waves cannot receive is that the D region is disappeared at night. However, the MF band radio waves that transm
from distant place have not been often received at the mid latitude in the night-time. In this time the sporadic E region canno
be observed by the ionogram. We guess that the D region appear in the lowest ionosphere like a daytime. To farther study tt
structure of the lowest ionosphere, we propose a method to measure the very low electron densities that occur at altitudes fro
50 km to 90 km using the partial and perfect reflection characteristics of electromagnetic waves.

S-310-40 sounding rocket experiment was carried out at Uchinoura Space Center (USC) at 23:48 JST on 19 December, 201
The purpose of this experiment is the investigation of characteristics of radio wave propagation in the ionosphere and the est
mation of electron density structure in the lower ionosphere, when the intensity of radio wave measured on the ground will be
attenuate at night-time. In order to measure the radio waves, a LF/MF band radio receiver (LMR) is installed on the sounding
rocket. The LMR has measured the propagation characteristics of four radio waves at frequencies of 60 kHz (JJY signal fron
Haganeyama radio station), 405 kHz (NDB station from Minami-Daito), 666 kHz (NHK Osaka broadcasting station) and 873
kHz (NHK Kumamoto broadcasting station) in the region from the ground to the lower ionosphere. The LMR consists of a loop
antenna, a pre-amplifier and a detector circuit. The loop antenna is set up in the nose cone, which is transparent to the LF/M
band radio waves, and is not deployed during the flight. Therefore, the LMR can measure the relative attenuation of radio wave
from the ground up to the ionosphere. Furthermore the loop antenna consists of three loop antennas in order to measure thr
components of four radio waves. Then we can obtain the propagation directions of radio waves in the ionosphere directly.

A propagation vector can be obtained from the propagation characteristic of radio wave. It is possible to estimate electror
density profile from a propagation vector, because the propagation vector is dependent on the electron density profile in the rad
wave propagation region. We have estimated the electron density profile by the propagation vector. When the electron densi
profile estimated by the propagation vector was compared with the electron density profile measured with the Langmuir prob
and the impedance probe onboard the S-310-40 sounding rocket, it was found that electron density becomes the maximum at
altitude of 104 km.

We show the results of propagation characteristics of radio waves in the ionosphere and explain the propagation vector of radi
wave in the ionosphere. And the electron density profile in the ionosphere can be estimated by the propagation vector. We wi
show the result that it is investigated the influence the lowest ionosphere region has on a MF band radio wave in this study.

F—T— F: BEEE, ERAEE, 0y 3R
Keywords: ionosphere, propagation characteristic of radio wave, rocket experiment
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JARES5 padiilifin [ U5 fin b, ARAESRRGRAEE ] @ AI0IRS RS _ .
Measurement of LF Standard-Frequency Waves JJY along the track of Shirase durin
JAREDSS: Preliminary Report

JerN g e BPIR GEEH L R R L ik T L HE R SR Bl RE S
KITAUCHI, Hideaki** ; NOZAKI, Kenro' ; ITO, Hiroyuki'’ ; KONDO, Takumi ; TSUCHIYA, Shigerd ; IMAMURA,
Kuniyasu ; NAGATSUMA, Tsutomu

U HGE LS RS
INICT

We developed a highly sensitive, reliable receiving system for the purpose of reception of low frequency (LF) radio waves. The
system consists of digital lock-in amplifiers and crossed-loop antennas. Digital lock-in amplifier (DLA) employs phase-sensitive
detection (PSD) of periodic signal multiplied by the input reference source of the known signal frequency. This makes it possible
to realize very narrow bandpass filter around the reference frequency, detecting/measuring that of very weak signal even in nois
environment. The antenna, on the other hand, consists of orthogonally crossed, larger double loops (regeRefsaRd
smaller doubles (transmittersyT Ty): the former receivers R, Ry receive LF radio signals of x-, y-components, the latter
transmitters &, Ty transmit an instant, weak signal from each x-, y-component for self calibration purpose. The self calibration
test is performed by transmitting a weak LF signal for an instant every an hour from the transmitt€ Tespectively, and
receiving this signal from the receiversyRRy to obtain preassigned field strength. This test indicates if the receivers of the
system are working properly and allows us to obtain reliable measurements.

We apply the receiving system to measure the field intensity and phase of the standard frequency and time signals (SFT
JJY of LF 40 kHz and 60 kHz during the summer expedition of the 55th Japanese Antarctic Research Expedition (JARE), from
November 2013 to April 2014. Figure 1 shows temporal evolution of the field intensities JJY 40 kHz (light blue dots) and 60
kHz (brown dots) as well as the self-calibrating radio signals. Our receiving system detects both the LF JJY radio signals evel
offshore Syowa Station, Antarctic, about 14,000 km away from those transmitting stations. Also the field intensities of the self
calibration test show about a consistent preassigned value, assuring the measurements.

Keywords: low frequency (LF) radio waves, call sign JJY of 40 kHz and 60 kHz, standard frequency and time signals (SFTS),
self calibration, Japanese Antarctic Research Expedition (JARE), Japanese Antarctic Research Icebreaker Shirase
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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 M RN TH R EFHEEOB AT 1M, KGR TS A< & RKIEOHEERIC K> TEESNS T EMWHIS
NTW3, ATHERADY 2 A4 ZIETIECNE T I AEIFHENET N THEH, Billlasry ML TR, Z
DY A 7 TT T AWML S 5 C & Z2iEH T 27EE 2 < kv, LA LKA S, 19984, 20124FICENE T
frontzay vy FHEEOWRESHBII O ERIZ,. a7y DY oA Z7EETHLIRBIFIESPEETND T LR RBLTY
%o Oy O LA EBECHET BT T A PH OB Z AT 2 2 Lk, vl y MITTEIS S NS E T —
2D X EMEREIRIZT T, TR & IERACYHAD BAENTER T % 5 iEA Y FZE5ER OO - I

CNETOMICK D, 201240 S-520-2611 77 v MEERTHIMIE Nz SFEHED 7T A< ENE. ZORERN S, §
BNETT A 70 bovEEik (ESCH KU UHR E— RIS, K1 v XA5—F— RE#FIcH RN E L. T
NH BN A NIMAKEEZE DT ENHLEMIC RS> TWVD, TNHORRIE. 7T XA=ikdhha s v MEFIC
ZERIE—RRICE « IRELTWVWA T 2R LT\ 5, EHEOE FOMESHICE— LR IRER SR 5 2 725
72 0E Ui O/ B EIR 2 U RS- & T A, UHR E— R, ESCHIEEOM, $EMNFRA v A5 —F— Rl
FOWEL. PG TR ET AMMELNT WD, TDT D, RE LTEEE SR & Sl 7 A Y
A VHBFIHAAEL TR EEZ BNE D, EERKIC ED K 5 Il EN R & D K 5 220 TIHEIEL 9 23514
MAEd 2 NEHETH %,

Singhetal. (1987). 75V 7-R7 YV > a— RZEHWT—RITOBEZERIHHID S 75 X DRIVAT B S 2 /it
BT LT, WMEDO T REDY 2 A 7 TR AL EROMEE BRSNS T B R LTIz, LML, AT
FERICHLD EF SN TWA DR = A Zil EOMEER R OATH D . Z NI OFEEL T DRI DWW TR
SERENTWVERY, iz, EMEEMOIGTIIC DWW TR M—XtDHDERICE EHENTEH ., ETDRAGHEIC
B L TSN TV,

ZTTHERAE T oA TEHEICBT 2 E BB OZER DRI DN TELET 578, Singh et al. (1987 /514 7z H»
WA Uiz, ZeMl—20t (R amD . sz — ot (G AmE ZhUcEE R 51) OFFET IV 7 Ial—va
VR LTW0WA, BARIICIE, —XOCZEEICR T T BZEEEICE . A4 VDML LU TO IR ZEZ, I al—
¥ a VORHEREIEY = A 7 O mOZEMZE b e UTIIRT %, ¥« A4 VDMEET 28077 mICEE 10 moD
1 JXocZzefiiZz & 0 1024 gridic 0 #] L CRHEZ1T S,

AFLTIE, S-520-26017 v M EBROBIHFERAZ L L12, VoA ZEED TS X EEIO JEREEIE T X O 20 1A
ZHLMC U, IEICEHFS L2 2B TOHEESMHICE L GREREITO . T, I ABEBEIZIIEL 5 28 E 0%
EODBETHT 2 A VB ED X S ICEM DT 20 EHENICT B DICHFEEEDTVE Y I al—yg>a—R
WIZDOWTHMN L., ZOHEVIHFERIC OV THE T %,

F—U— R BEE, BTy b AT, SIXRWE), TV TV Ial—va Yy
Keywords: ionosphere, sounding rocket, wake, plasma wave, Vlasov simulation

1/1



Japan Geoscience Union Meeting 2014 ‘o < ,’

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]ggg‘sgime

Union

PEM36-P14 23 R AR —2 IRFfd:4 A 28 H 18:15-19:30

Aﬂ;’:&%{%&%@fﬂﬁz < SHEEMRIE D T2 D DH RS M da DBAFE - EHE IO

H =14 = i

A?Fnosﬁlheric Neutral Analyzer for mass-resolved velocity distribution measurements:
Verification of mass analyzer

Tl g R L O SR PR Bt
SHIMOYAMA, Manabu'* ; HAYASHI, Ayuko® ; ITO, Fumihird' ; HIRAHARA, Masafumi

b B R AR ERER R 2 Pl
ISTEL, Nagoya University

In order to understand the temporal and spatial variability of the ionosphere-thermosphere system, simultaneous measur
ments of the composition and density of the neutral atmosphere and the velocity distribution of individual species are essentia
However, most conventional types of instruments for neutral atmosphere lack the simultaneous capability of measuring neutre
atmospheric velocity and resolving neutral mass.

We have designed the Atmospheric Neutral Analyzer (ANA) instrument to measure the detailed, mass-resolved 2-dimension:e
velocity distribution of neutral species, from which the corresponding density, mass composition, bulk velocity and temperature
were derived. In this presentation, we will report the results from laboratory experiments for the performance verification on the
prototype of mass analyzer along with the detailed and overall design determined by numerical simulation.

F—U— R EEE RS, AR, EE T
Keywords: neutral upper atomosphere, velocity distribution function, mass analysis
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Observation of resonance scattering light of Lithium vapor under daytime and moonlight
condition and neutral wind analys

ARJ ORI 5 ffislle #8021 BAT 1 38 B+ 2 5 Hard Lucas ; Larsen Miguel ; (LA i 45 SPA2 2N 5 5 Bl Bk °
KIHARA, Daiki * ; KAKINAMI, Yoshihiro ' ; YAMAMOTO, Masa-yuki' ; WATANABE, Shigetd ; HARD, Lucas ; LARSEN,
MigueP ; YAMAMOTO, Mamoru* ; HABU, Hiroto® ; ABE, Takump

VEHITRERE, 2 JBRE R, 2 7 LIV VRE, 4 FHIERE, 5 SR ETE AT
IKochi Univ. of Tech. 2Hokkaido Univ.,>Clemson Univ. Kyoto Univ., >ISAS/JAXA

1.3 HBIC

EREAE R AURDORE Z H L LT, 20074E 9 A 2 HOA BB R ACBIila s v Mk o V) F 9 LRI
UKRFRYEIC & 2 HIBEGELD A U 110 km~400 kmic 351) 2 BE de b i Jm b lE & 7z (Yamamoto et al.,
2008, 20124F 1 A 12 HITEHI 735644V 70 LHIBEED 28I U, & 127 kn-76 kmiZ 351 % 23R PR SUEL
DORFEITEI UTze LA L, 201141 5 L 72K [E NASA Wallops 52§55 T B REREAE ) F o7 LI EGEL B
TEY, HOFREA L LW SINDRERNEHEEI NS L, TNETOHIBIC K DEE I NT—2h 5 BME&H T &
HIAZAE RICBT %Y F 7 LHSHEEDEIC X 2 8EHEZ HIF L, Bs0te U F U LED SINHEE R JAXA OFE Rz
FAWTITS T & T ZERBIANC X D ST F 7 LEBIHOTREMED R E Nz,

20134E 7 H 4 H, U F U LHIGHED EZ FHWT, B M E bR EE T a7 7 AOVoiziT5> aly S 3EERE
Wallops 55 T11o 72, U F 7 LT v b 7% Wallopsh SE R TR . T P 65/ 5 4580 (&
JEH 90~123 km ICh D UF I LM Uz, AEBRTIEEM TRRZE L Clemson KD F— LhH B X O
NASA fiiZefémn 5V F7 LEOBIIIZ ATz,

201357 H 20 H. Y F 7 LHEBEEDEZ FIWT, RO ABHZM (Hi#E 12) 1T FEREAE R EE 7 a7 7 1)V
OB Z TS 1 r F%%%WZ@?&@F@JE&?&WTEO 7zo 23:57:00 JSTC S-520-275 1% b EEEEFMICET ET,
T B 497800 5 2001 (B 120~80 km) Ib 7z U F o L U, ARBRTIE. &HI TR & ki
K. Clemsor/ZDENIF— LhHE & JAXA FiZegh 5V F7 LEOBIIZ AT,

2. B
HHZMEFTOV F 7 LEOEHNE., WallopsSEERZEIN D 1 #l i BIHZE T, Mizek NASA-8 (3 ih @il
SIS FERICHK 300 km E R 10 km OIS S LIRS T LD DK% 1Y ch“%udﬁF“C‘) FILEZEN LUz, VU
T WERRE ARSI IE. SINTA EDOT=DICHI 2 nm DRy RISA T ¢ )b & (FLIEE 671 nm 235 Li-—RL
7/ X5 (Canon EOS Kiss X4 Nikon D90) Zffizekéic 3 &, Hi FEISIC 28 &, i 12 nm 7 ¢ )L 2 BhiiHRE
A AT (WateQ Zfijizek et FERRLSIC 159 DF %LEEYBIJLKO
HBHGME T TOY F 9 LEORBNE. JAXA fizerk TR i b 3 (N2, 5. Z29) I 2 nm 12
nm DINY RISRT 4 )V R ZHEELI—RL 7 h AT, Watecd K UK HEH EM-CCD /1 X< (BITRAN BQ-87EM)
axiE Uil 2 el 72

3. AR
HHsfF R ToY 9 LHIGHEDEOBING, Hizetkn 5/ 25 M OBHNC s U, utiE#ZEa sy b O#uEIC

Do 72U F U LENERENTOED, ZORIGBHBE RO LS 7 —Ic XD ) F T LEMMAICIRICLD > Ty
< BerZBid 5 LICH Ui, M ETOBINE, 1l MT EFRIE D AXSHENNERICEHDN D, VFY
LEZBNT S LI TSR 0T, TORHHERITH L, BHICEDRED SINTY F U LEZFHITE 20 i3HE
ELMTEEL,

HBZM T TO Y 77 LIEIGHGELD COBIANG . Mizetk &t [ 2 #ix T 90 I DBINC BicTh L7z, U L2 7 L
MREH LIz e D, ZDO%OVF U LERZERT S LB TE AN,
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Yamamoto, M.-Y. et al., Thermospheric neutral wind measurement by three rocket-released Lithium clouds: WIND campaign,
37th COSPAR Sci. Assembly, C02-0012-08, p.3528, Montreal, 2008.

F—U— R @a sy b, B, PR, D T LHREE, e

Keywords: sounding rocket, thermosphere, neutral wind, Lithium Ejection Systems, airborne observation
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Ir?]ﬁ%vement of the method for estimating thermospheric temperature using small FPI:
and evaluation of their temperatures

HOR gl s SR RS L R E— 1 Rl fR—RR L B A L
NAKAMURA, Yoshihiro'* ; SHIOKAWA, Kazud' ; OTSUKA, Yuichi' ; OYAMA, Shin-ichiro! ; NOZAWA, Satonort

L AR R B S Il

ISolar-Terrestrial Environment Laboratory, Nagoya University

T 77 - Xa—TFEHE, 630.0nmDEEZFFOREROEEE KO 2 EA S BT 2 2 LT, 2RI 5 )R
DJEGHE L BE 2T 5 T N TEZEETH D, HliERARGHIBREREIIZE Cld, BEE AR A A=YV TV A
FLD—EE LT, 5BDFPIZIGELTW, 205 50D 2D0 FPI (FPOO,FPOL (&, Ef% 116mmaDIZ 12 % Hu
THD. 2000FIc HA (FPOO. 20094EIC /)y z—D hua Ly (FPOD ICZFNZFNEA LT, /. ZOMD FPIIZ,
70mmoO/NI T 2Ty 2R L TED, 2010905 20114FIc, 24 (FP02., 1~ Rx¥7 (FPO3., A—AX+FU7
(FP0d ICHA LTz, TNHD I DO/NYUFPHE, ERETT T I Z2195 78I, 1024-1024€ 7 )V T 4 e~
F 17 —=5—=EHNEHICCDA AT EZHNT WS, UL, TNS5DH L EA XN/ FPIEHWZEIINS .
ZEIREZENT B LN TETCWiEh Tz, T TAME T, /MY FPHC B 2IEEHFEZURT L 2 E
I, BENTREORERTML, T5IC. TNETELN TV 2E~IEFOT—RITH U TR 215 C b 7%
HE 3 %,

FPIZ, YCDAHHD I Z—Z2blfinE ¥ 5 & T, Moz e L—Y—Z2ZnZhBHLT\%, LML, &§
EHFEDIREN S/ ENZZTNTNOTHT Y VBRI L THLZPUE LTz L T A, ZNE0H0E, it & Hih
DN L—Y—DFNZFNTHOIMNICEERE T b oz, T, FPID FEICH % AHT % I T —H M EW,
72T, HHERDDPATNEZENEKRTHS EZ Tz, ZT T, [HKIZ., MHILHAZNZThOAAISELNET
BT VG 15 Ul B O S HIOVEZ T TW e, RifgE Tk, itz nzho+s7) »
VBN S ZNFNOFLZIRET BT LI Lz, U EOWBEO%R, REEHZHAT-L A, Y LBDONLHEZ
BB ENTE e AFHETIE, HE L REOEHERADBEGBZIAS M LT, REEHOEICDOWTHNT %, X
7z FPIOIZ 1 VEBROIREZ LAY, BB OWRE, JEEOEHFEEIC & DREOFER KIEFTDONICOWVTESE, H
B L THRH LT FETH S,

F—I—R: T 7TV - XRO—T¥EE, BRI
Keywords: Fabry Perot Interferometers, thermospheric temperature
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zizg%ﬁiﬁc:m% 630NMAXVEA A—T v & HF L—X—7Z U /2 MSTID D
S/%gtistical characteristics of MSTIDs observed by 630-nm airglow imager and HF-radar
echoes at Paratunka, Russia

B BOR B L IR T ORI L e B L M A 2
MINOURA, Takeshl* ; SUZUKI, Shin' ; SHIOKAWA, Kazud' ; OTSUKA, Yuichi' ; NISHITANI, Nozomu' ; HOSOKAWA,
Keisuké

L R R REREE LA, 2 SAGEE KAIABE G T2 2e Rt
ISolar-Terrestrial Environment Laboratory, Nagoya UniversiBepartment of Communication Engineering and Informatics,
University of Electro-Communications

Medium-scale traveling ionospheric disturbances (MSTIDs), which typically have a horizontal scale of 100-500 km and a
period of "1 h, are frequently observed in the F region ionosphere at middle latitudes. To date, quite a few observations o
MSTIDs have been carried out especially in the middle latitudes; they predominantly had a northwest-southeast, (northeas
southwest) frontal structure and propagated southwestward (northeastward) in the northern (southern) hemisphere, however th
generation and propagation mechanisms are not clear yet. Suzuki et al. [2009] investigated two dimensional characteristics of
nighttime MSTID using the SuperDARN Hokkaido HF radar at Rikubetsu, (43.5 N, 143.6 E), Japan, and an Ol 630-nm airglow
imager located at Paratunka (53.0 N, 158.2 E), Russia, within the radar field of view (FOV). The Doppler velocities of MSTID
echoes observed by the SuperDARN radar showed systematic polarity changes which were consistent with airglow intensit
variations. The electric field estimated from the airglow and SuperDARN observations, however, seems to be improbable and th
E-F coupling processes would be important to explain the inconsistency. We investigated statistical characteristics of nighttim
MSTIDs. Based on the coordinated airglow and SuperDARN measurements from 2011 to 2013, we investigated the relatiol
between the MSTID amplitudes in the 630-nm airglow intensity and the Doppler velocities of the FAI echoes associated with the
MSTID pattern. This study may give an observational insight into the E-F coupling quantitatively.

In this presentation, we will report the statistics of the relation of the FAI echoes and airglow signatures of the observed
MSTIDs (5 events), which showed spatially conjugation in the radar FOV.

F—T— F: R&OEA A= v —, JtiffiE SuperDARNL — & —, AR 1 e e Pl 4 L
Keywords: airglow imager, Hokkaido SuperDARN radar, MSTID
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Detection of |onospher|c dlsturbances caused by the earthquake using HFD

R AN T R L T O R A
TAKABOSHI, Kazutd™* ; NAKATA, Hiroyuki ! ; TAKANO, Toshiaki' ; TOMIZAWA, Ichiro?

DT ERAIEER LAWTER, 2 SAGEE R T - BB v 2 —
!Graduate shool of Engineering, Chiba Universi@enter for Space Science and Radio Engineering,Univ. Electro-Comm

CNETOWZGEL D KRS HEOREBICEREBEIC B O TEBIIRC 2 A HEINTVS, Thl., Hifh
DOZFRBEIIC X O E U ZFHPRGAE D FRIE| L TzTl-d b EZ5N%, BLROBEREDM TS TOBEIKR R Y
7'F— (HFD) B, ZE/EBO Ry 75— 7 N X O BEBEHEZEERD S LN TER D, HEICK3E
GLEBIT 2 FELELTHELTWS EE X 5N%, HFD Bl Tld. 5006 kHz 8006 KHzDEI M IXEET N, BZ(E
BTN DEWRZEZET S & TEHE NROBELENZTT> TW\b, 5L 5006 kKHzD3Z (2% %%%VT%M
%ﬁotommﬁﬂr—ﬁ@fﬁ?%mmﬁu%®M6uL®%§%$Wkowf MBI K 2 BB EEE Ot Z
127z ZHOBHIZTRXTHEATITV., BEELNMLDHRMX O THEINALHFREE CORMEZER L LT, HiER
I ZE RIS 20 I% BIARR FRANEN - O EFmEH & Uik,

MR E LT, 2553h 14 FHHlic BV TEAFHNRHEI N, ZOHTREBEO/NINEDIZI M6.4TH-7, M6.4
D EoOEETE AP T Niah > ZEREEFEET S0, ZTORKO—D L LTEHOHENLH S, KHEBLITH
DO, HDOADRHIEBBEENALE L 55720, ZEREED RN, HEBIC K228 L DOHRIDKEEL 75 2 ENE <
Hotc, Fiz, FELUHEBEOEFRMOICEBHADE RS, BEHHME IRV RSN, CThEEEET B L,
BB DZE LTV S BRSNS AN TR L s hE R 513, SRIZEFHMH S M-/ NIEO M6.4 K D &/ &k
HETEEZFHOMEDARF SN S,

Fe. BMEENTEERNICONT., HBOThDMEE & HFD 7— X TOZEE L OGS H Ulc, HATHA§ % i
DIFEALR, WKERMETH S, WlERHE T AT O ERZMCHI 728, Chuc & > TREHICHhE X
NZEWOHE—WOMEIE LA THZLEZDND, FEIC, ZEHMEENp0Z &, EEENYDIC EnEicH
BZEFfoTWVWa T L2 RLTWE, 5, FBHPT O FHZIENENTCREHOMED TR E LREHIBEIZTTo Tz,
IEWERIETH % 2011460 4 H 11 HICHAE Lo B RIGE O HIFRICDOW T, Dol (BREE. BFE. KE) O
T—2EHOTEHOMEZMHER LTz, ZOME, ETEN A TIIERBEEDRINC FrEicko ki EnEick
%&DOT—ﬁﬁﬁghﬁoL#L oD ST BB X FiEic ko BRI FaE, 8 LG EfEoR, &
VWIS TR 5Nz, o T, BEEEOZHNE., WWiE. EWEICX > THMllc I N2 b TldaR<, BllHE
FHEOHIEG Z W T O X D FE MR THh 2 L EZ BNS,

F—7— N BHEE, HFD, HIZE, 51, K&E 13, Wi

Keywords: ionosphere, HFD, earthquake, acoustic wave, atmospheric gravity wave, fault
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Observations of seismo-traveling ionospheric disturbance during the 2011 Tohoku earth
guake using HF Doppler
Observations of seismo-traveling ionospheric disturbance during the 2011 Tohoku earth
guake using HF Doppler

CHOU, Min-yand* ; TSAI, Ho-fand ; LIU, Jann-yen§
CHOU, Min-yand* ; TSAI, Ho-fand ; LIU, Jann-yen§

! Department of Earth Science,National Cheng-Kung University, Taittastitute of Space Science, National Central University,
Taiwan
IDepartment of Earth Science,National Cheng-Kung University, Tait¥astitute of Space Science, National Central University,
Taiwan

This paper reports seismo-traveling ionospheric disturbances (STIDs) induced by the 11 March 2011 M9.0 Tohoku-oki earth:
guake and following pan-Pacific tsunami by two networks of HF (high-frequency) Doppler sounding systems in Japan and
Taiwan. The Hilbert-Huang Transform (HHT) is applied to analyze Doppler frequency shifts (DFSs) detecting STIDs, while
the time delay, circle, ray-tracing, and beam-forming methods are used to compute the propagation of the detected STIDs. Bof
STIDs induced by the Rayleigh waves and tsunami of the Tohoku-oki earthquake are detected and discussed.

F—"77— F: STIDs, lonosphere, earthquake, tsunami
Keywords: STIDs, lonosphere, earthquake, tsunami
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By 2 2 L— g NS KO E UZMERERO P RSKIRENIO AR Y MV
Spectrum of the neutral atmospheric waces derived from a numerical simulation of ar

earthquake

KA Y W ez S B AR T 2
SHIMIZU, Yukil* : NAKATA, Hiroyuki ! ; TAKANO, Toshiaki' ; MATSUMURA, Mitsuru?

DT EERERERR, 2 ERGEE R ETH - EREREET L > 2 —
!Grad. School of Eng. , Chiba Unit.Center for Space Science and Radio Engineering, University of Electro-Communications

In this simulation, two dimensional model is used. The atmospheric perturbation is created by a vertical velocity assuming
an upward motion of the sea surface or ground surface. Calculating the temporal variations of neutral density, we derived thei

spectra.

As a result, it is shown that behavior of atmospheric waves is different for the frequency. For a notable example, variations
around 1 mHz propagate to high altitudes 450 km “500 km and long distance 800 km. On the other hand, variations around 1
mHz propagate almost the same distance in lower altitude of 300 km or less. In addition, variation at 4 mHz are located above th
epicenter at 350 km. This causes the variation of GPS-TEC at 4 mHz associated with earthquakes that have ever been reporte

T — R W, WO, 5,
Keywords: ionosphere, earthquake, acoustic wave, gravity wave
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lonospheric effects on the F region during the Sunrise for the annular solar eclipse ove
Taiwan on 21 May 2012
lonospheric effects on the F region during the Sunrise for the annular solar eclipse ove
Taiwan on 21 May 2012

CHUO, Yu-jung*
CHUO, Yu-jung*

!Department of Information Technology, Ling Tung University
! Department of Information Technology, Ling Tung University

On 21 May (20:56, Universal Time; UT, on 20 May), 2012, an annular solar eclipse occurred, beginning at sunrise over
southeast China and moving through Japan, sweeping across the northern Pacific Ocean, and completing its passage over
western United States at sunset on 20 May (02:49 UT, 21 May), 2012. We investigated the eclipse area in Taiwan, using a
ionosonde and global positioning system (GPS) satellites measurements. The measurements of foF2, hmF2, bottomside sc
height around the peak height (Hm), and slab thickness (B0O) were collected at the ionosonde station at Chung-Li Observator
In addition, we calculated the total electron content (TEC) to study the differences inside and outside the eclipse area, using
receivers located at Marzhu (denoted as MATZ), Hsinchu (TNML), and Henchun (HENC). The results showed that the foF2
values gradually decreased when the annularity began and reached a minimum level of approximately 2.0 MHz at 06:30 LT
The hmF2 immediately decreased and then increased during the annular eclipse period. The TEC variations also appeared
deplete in the path of the eclipse and opposite to the outside passing area. Further, the rate of change of the TEC values (dTEC
measured for 15 min) was examined to study the wave-like fluctuations. The scale height near the F2 layer peak height (Hm) als
decreased and then increased during the eclipse period. To address the effects of the annular eclipse in the topside and bottom:
ionosphere, this study provides a discussion of the variations between the topside and bottomside ionospheric parameters duri
the eclipse period.

F—"7— R: ionospheric physics, ionospheric disturbances, solar radiation effects
Keywords: ionospheric physics, ionospheric disturbances, solar radiation effects
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GPS-TEGHIIC K B HHEEART T ¢ v 7 EDQIKFHFZIK
Horizontal shapes of mid-latitude sporadic-E observed with GPS-TEC

A 15 HiE e !
MAEDA, Jun'* ; HEKI, Kosuké

VAEE R ER AR A

!Graduate school of Science, Hokkaido University.

The horizontal shapes of sporadic-E (Es) have remained uncovered due to the lack of effective observation methods. We u:
a dense array of Global Positioning System (GPS) receivers in Japan to map horizontal shapes of mid-latitude sporadic-E laye
and explore their diversity. The spatial and temporal resolutions of the GPS array are "25 km (in horizontal) and 30 s, respectively
which is ideal for studying the horizontal shape and movement of sporadic-E. Sporadic-E can be identified as positive anomalie
of total electron content (TEC) along the line of sight between a satellite and a ground-based GPS station.

The results of GPS-TEC observation, i.e., mapping of positive TEC anomaly caused by mid-latitude sporadic E are presente
in this presentation with a special emphasis on latitudinal and temporal variations of horizontal shapes of Es-layers. We analyze
"100 Es events in 2010-2013 to examine the latitudinal dependence of Es frontal structures with three study areas at differel
latitudes near ionosondes, hamely Sarobetsu (geographical latitude: 45.16 N), Kokubunji (35.71 N) and Yamagwa (31.20 N).

As aresult, strong Es shares the large-scale frontal structure as a common shape regardless of the occurrence latitude and t
(e.g., morning, afternoon, and the evening). The horizontal structures of large-scale fronts are typically elongated in east-we:
(E-W) with the length and width of 300 km and “30 km, respectively. However, lengths vary from 30 to 300 km by occasion. The
alignment of frontal structures prefers E-W, ENE-WSW and NE-SW alignment with some exception of NW-SE and NNW-SSE
aligned structures.

We will also discuss the possible mechanisms for formation, development, and movement of mid-latitude sporadic-E based o
the results of our observations and proposed theories.

F—"J—FK:. ARFT 17 E,GPS, TEC
Keywords: Sporadic-E, GPS, TEC
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2J8 7 b 7 25 Fl W e GPS-TEGEHI
GPS-TEC observation using two-frequency software receiver

AL ET R N NI
ASHIHARA, Yuki'* ; KOMATSU, Kazuki

VRBR IR B AR
! Dept. of Electrical Engineering, Nara National College of Technology

HIBRIIAI > A 7 L (Global Positioning System, GRS, #£(D GPSHEMN LIXEENAERZM ZEL, Thb
DAHEN S GREERAN 21T Y AT LTH 5. GPS{%EOD%LM:@, L1(1575.42MHz)& L2 (1227.60MH2 O 2
DO EN D 5. EHE T Z AP B 2B OBITRIEFEEICKFTS. £z, TIAEDEMEETH
B, L1IE L2 DT RIZELZEDERS. TD8, MERICITHOREER 2 (i) PREAET S.

GPS-TEC (GPS Total Electron Contentdd, L1 & L2 IDONiMHAEN S GPSE MRS D2 7 HUz KR % Tk
TH5. BHEE FEEBROIEEICHERSERTETHEH, HEERS 2 FPEE GPSZEMKIIEFITEHM TS .
ZOY, ENTIE, EEHBGD GEONETT— X ZFHWIEIGINEEA L THS.

EHOEE T T, HFEOIVEa—2OEMREtEERE LT, N—ANY RMESZY T MY o 7 X > TE
T BT NI 2T ZEENER LTS, AT, V7 Uo7 GPSZEREREL, 2 MEZEETS. ZTL
T, GPS-TECEIHESICDOWTHMT B T ETH S.

F—17— R Bk, GPS-TEC,Y 7 b = 7 {51
Keywords: ionosphere, GPS-TEC, software receiver
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GPS+QZSS+BeiDolL &k % TECHIHl _
Total electron content observation by using GPS, QZSS and BeiDou

KGR EEELET
KINUGASA, Natsuki* ; TAKAHASHI, Fujinobu!

LRRRENT R
LYokohama National University

TEC (total electron contenflifl| Fi£id W\ < DMFEET % H5. GPS (global positioning systeniy £ d GNSS (global nav-
igation satellite system FIIfi 9 % 51E0 B %, GNSSIZHIER LD E T Hh S THFIHMRER S AT LTHZDICH L, K
TE DOHIEK 7 7173—3 % RNSS (regional navigation satellite system)T4FE HARHETHAE SN TE T 5%, KL IE RNSS
ZHH UTBINCH D ATV B,

RNSSIC X% TECEBIHIORHI & LT, 1247z 0 odfnB R ENEWNC D 6, ZENGEBIIINTTZ % SD%IT 5
N5, iz, GNSSE I U THUEEEDNREWT &S, X DJREIFHO 7S X< B OGRS TREIC 72 5, —/7. RNSS
BB TOBMIOKREE UTIE. BE—ZEBOBRIINY MVTRN—E L 55 . BB OKE5m OB DA
RIS WT EADH S, TOREIE. GNSSOEMIME L HAGHE S ILF GNSSFHIHIC KD, fRIRT S EEZENS,

< IVF GNSSOEGEBAAREED 2 FHEE A S TECZ T B5E . AN NA 7 AWRET B0, Th
ZHERE « BRE LRI NRIRBIR0, INA 7 AT IS EBEEN OB FHE M2 €T IVLT 2080 H 272, €TV
(I DWW T ORISR 2175 . Flz. BHEENL R EN THIE Lz GPSE QZSS,H1E BeiDou DEfIfEZ i L7z, <)L
7 GNSS-TECHNIGIZ /R L. famZ1T 9 o

F—U— N BEE2E T, ERTHEE, BeiDou, GPSFEHREE, 72 X~ &
Keywords: TEC, QZSS, BeiDou, GPS, ionosphere, plasmasphere
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Za—I)bxy NI =W HA EZRIC B % EREE R O T TV
Total Electron Content prediction model over Japan using an artificial neural network

VU AR 1 s L B e
NISHIOKA, Michi'* ; TSUGAWA, Takuyd ; MARUYAMA, Takashi' ; ISHII, Mamoru'

RGN e i i 4

I'National Institute of Information and Communications Technology

Forecasting Total Electron Content (TEC) is important for Space Weather; for predicting propagation delay of the radio waves
in the ionosphere. Although several empirical and theoretical models have been developed, no model is available for forecastir
TEC over Japan. Our purpose is to accomplish an operational TEC model over Japan using an artificial neutral network (ANN
technique which is developed by Maruyama [2007]. In our model, absolute TEC values for each day fito ZB°N in
latitude and 127E to 145’E in longitude were projected on a two-dimension TEC map, that is, a local-time and latitudinal map.
Then the time-latitudinal variation was fitted by using the surface harmonic function. The coefficients of the expansions were
modeled by using a neural network technique. For the learning process, we used absolute TEC value from 1997 to 2013. Tt
input parameters are proxies of the season, the solar activity, and the geomagnetic activity. Thus, daily two-dimensional TE(
maps can be obtained for any day when the input parameters are provided. We used input parameters which are available
real-time by some institutes and achieved one-day TEC prediction over Japan.

F—7— R: lonsophere, Total Electron Content, Operational model, artificial neural network
Keywords: lonosphere, Total Electron Content, Operational model, artificial neural network
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HAIC B 5 504ELL E ORI 7 — 2 7% J U 7o A EE R s fedT
Statistical Analyses of lonospheric Storms Over 50 Years In Japan

R SR e IR
NAKAMURA, Maho'* ; KAMOGAWA, Masasht

VIRGUE R AR
' Dpt. of Phys., Tokyo Gakugei Univ.

Statistical analyses of the ionospheric storms over Japan are carried out based on the long-term observations over 50 ye:
in Japan. While there are many types of ionospheric variations such as ionospheric storms, plasma bubbles, TIDs and so ©
ionospheric storms are most large fluctuations of electron density in the ionosphere. In general, the increase of the electron dens
is termed positive storm and the decrease of it is termed negative storm [1]. The positive storms cause satellite-positioning erro
due to the delay of radio propagation and negative storms cause HF radio communication outages due to lowering the maximu
usable frequency. Because these two types of ionospheric storms shows different characteristics on the duration, scale, a
the seasonal dependences, we analyzed ionospheric storm occurrences using critical frequency of the F2 layer; foF2 obtain
from ionograms over 4 observation sites (Wakkanai, Kokubunji, Yamagawa, and Okinawa) operated by National Institute of
Information and Communications Technology, Japan (NICT) [2]. We extracted ionospheric storms based on the difference:
between the daily observation values and the one-month median in Japan for more than 50 years. Extracted storms of ea
station will be analyzed by the occurrences, duration, seasonal dependence and geomagnetic variations.

References
[1] G. W. Prolss, lonospheric F-region storms, Vol. 2 of Hand book of Atmospheric Electro- dynamics, CRC Press, 1995.

[2] World Data Center for lonosphere, http://wdc.nict.go.jp/.

F—TU—F: BB, foF2, ke i
Keywords: ionospheric storms, eritical frequency F2 layer, satelite navigation
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[O-DTJ IXRT % U7z SpeckleD#iat kT
Statistical analysis of the Speckle applying the "Hinode” / XRT

L FH I L s B Sk BB 2
YAMADA, Masanorit* ; NOZAWA, Satoshi ; SHIMIZU, Toshifum#?

VIR EREBE B 22258, 2ISAS (JAXA FHIRFAISLAT)
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NTH R ORGSR 4 BT, WRUNDEDODREINE T ENH 5, B2,

TSR TZ]ERD, NS RBS, BRI > TRMBEDXSICRZ S, TNHIZAIRA T,
A=A S—=LEVS UMD B M. ARifFETIE Specklel M5, SpeckleD—[K & LT,

L7 ana g (CME) IC X > THEKE N 10 keV -%1 10 GeVIC X ThiEE iz

KGR L3IV F—hi 1 (SEP)DHERICEZE LI & DBNEZ BN TS, SEPICIRST

BRIV F—R TR FHRRUICKE AT E 52 %, FHC GeVA—X—F ThidiX iz SEPIE
SIS BRI E NI, HIBRKSAE TRET 5. Z D7 OB NORHLERE T & fEREZ
T IEEERD O, el SV, > T, SEPHECETHALTL 20, ZOHH%
WA ENEREICK S,

ZCT T, AWETIHENEHRETHZ TODTY Ko X =8 (XRT) Hif4

T — R 7% W CHESRNT 21T, Specklez it Uiz, FENTHARTIE 20124E 1 A5 1LEMTITo 720
fRFTRE R K D, 3 H 7-8HICEHW T, SpeckleDFEE AN & M Z#H R 5Nz,
3H7HO0:02UTIC X547 L7HREAELTED, TOEERZIFITVWEEEZLND,
SpeckleD R HEEZ 7 L 7 OFAERT & it LT 3 - 45BN 2 BRI DMEE LTz, F e
ZENEIIHOERICHEI L Tz, &SI R HudEmn, S Ehnh e g sai 24 hE T
BTN TWE T e D, EEEEEAD SEPOFHAZREL TV, EidEHEKIIHAREED
AW TEH O . SEPLINDfIEERL T OEZED R HEENE 2 5., HIEREETEE & OB &
HEJPTHETH %,

RS T ORISR 28RS I 5 & ARt 2 e L2 BIc Dn T oSG
SpeckleD ik & HUE TR KL O B2 E5T 5,

F—U—F: FHRE, SEP,7 L7, CME, [ODT] /X #s (XRT)
Keywords: Space Weather, SEP, Flare, CME, Hinode/X-Ray Telescope(XRT)
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ISS-IMAPERINC 3513 % 75 AN T IV FAESHE O Z /- g R
Seasonal-longitudinal dependence of the occurrence of equatorial plasma bubbles ol
serbed by ISS-IMAP

ke B PR Rz L ST O L 2R A 2
TAKAHASHI, Akira'* ; NAKATA, Hiroyuki ! ; TAKANO, Toshiaki' ; SAITO, Akinori?
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TS RANT IV (LLR, EPB) &ld. FREikEEERE I B8\ TRt B3 8 OO E A R E T 2 5% T, EPBAN
HICEENAEFBEARARS I BEEIRICY VFL—ra UEGIFRT T, BIE GNSSOMZEiE\DIG IS
NEDHENTED, ZORED—DTH 5 EPBOFREMMEDILEICOWTHEESMIANRD SN TV,

AT, EBEFHAT— a3y TFIES ) TORKRSE S v > 3 >~ ISS-IMAP D@ 7— %2 2 W, EPB¥
EBEE DZRI-RE R 72 KD Tz, EPBIEIEE 630 nmD K&OEHIRIC BV THRROEF e e L TEIllE NS, Th
FHEICK > THRIE L, EPBRAEANY MOt 21T o7z, ZOFEE, 201249 AM 5 20134 8 AD 14T 1811
Ny M Uz, FASE DR RD DR, AR 10 S LIS EI L., SHEEIc I 2 B O &EHTd %
EPBOEIHIER L UTEI Uiz, EPBIMEREED S RIS CEIIE NS 728, IMAP BIRINLE OFEEAS 30 D
FHNTH % & ZDEFHRERZRD TV B,

FREDMEFEZ#E T EPBRAME OFHI-REN 2152, HE, MBIZZITEREICHE N TEPBMEIIENTED,
77V -7 A AsEREIEIC B TIERICE W RESE 2R LUz, bk, DMSPHEIRICK D EPBOZE] L
7z Burke et al.[2004) [FABRDFERTH 5, —75. RFFETEINC DOV TRFFE-T7 AV AR B CIERFICE
FAESHE R R LTz, T3, Burke etal.LIZBHSMCER S ETAITH %, Burke et al. Tld DMSP i 2 OB ERN T — &
X0 EPBZ#H LT %A, DMSP#EIEE 800 kmic (i L THD . ISS-IMAPIC X O BIIE N 5 E/E (250 km)id
DD EEETH S, LA > TISS-IMAP TREEEE THRELAEVWE ST EPBZHHLIzC 2ickh Dk
TEVWHMELTZOTIR AV EEZENS,

COMRZHEE Z T, EPBOKEZIET /ST A—4% CHMEEY, B rEEAR., R~ 4 > OEZEE L. etc)
DZEH-FRE AR 2 RN T Uice ARRRICT, ZORRICOVTHET %,

F—T— N FRUEEHE, 75 X< 8T L, KEOK, ISS-IMAP
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