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Basic development of direction finding system for lightning discharge at small balloon
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The Na layer is normally distributed from 80 to 110 km, and the height range is corresponding to
the ionospheric D and E region. In the polar region, the energetic particles precipitating from the
magnetosphere can often penetrate into the E region and even into the D region. Thus, the influence
of the energetic particles to the Na layer is one of interests in the aspect of the atmospheric
composition change accompanied with the auroral activity.

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

In this study, we have performed, for the first time, statistical analysis using Na density data
from 2004 to 2009 obtained with the Optical Spectrograph and InfraRed Imager System (OSIRIS)
onboard Odin satellite. In the presentation, we will show relationship between the Na density and
geomagnetic activities, and its latitudinal variation. Based on these results, the Na layer
response to the energetic particles will be discussed.
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Atmospheric gravity waves significantly contribute to the wind/thermal balances in the mesosphere
and lower thermosphere (MLT) through their vertical transport of horizontal momentum. It has been
reported that the gravity wave momentum flux preferentially associated with the scale of the waves;
the momentum fluxes of the waves with a horizontal scale of 10-100 km are particularly significant.
Airglow imaging is a useful technique to observe two-dimensional structure of small-scale (<100 km)
gravity waves in the MLT region and has been used to investigate global behavior of the waves.
Recent studies with simultaneous/multiple airglow cameras have derived spatial extent of the MLT
waves. Such network imaging observations are advantageous to ever better understanding of coupling
between the lower and upper atmosphere via gravity waves. In this study, we newly developed
low-cost airglow cameras to enlarge the airglow imaging network. Each of the cameras has a fish-eye
lens with a 185-deg field-of-view and equipped with a CCD video camera (WATEC WAT-91@QHX) ; the
camera is small (W35.5 x H36.0 x D63.5 mm) and inexpensive, much more than the airglow camera used
for the existing ground-based network (Optical Mesosphere Thermosphere Imagers (OMTI) operated by
Solar-Terrestrial Environmental Laboratory, Nagoya University), and has a CCD sensor with 768 x 494
pixels that is highly sensitive enough to detect the mesospheric OH airglow emission perturbations.
In this presentation, we will report some results of performance evaluation using the data obtained
during test observations made at Shigaraki, Japan, in 2014.
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W3 EICKDREIREs FERDMEBEE ARNCBERE RS, ERRICERT—IZEBREAACTIDEH L
EEBRBERFETIMHAKRETL. BEBFIDICEANRETHINT. RN_FEICLDZ R TrvTrVIIC
EDFHREBLE ROz, COFEINELEEC. Ry TS T REREBOEABES LUZNRA. 3
dBISFEIRE KD, BABE L ZORANSEEDMNE. 3 dBRFRIE & K EBERE DN S KREIREs FHE
DREEERHD,

U EOERAEEEAL. 2013FE1816BH LTMIEM21 ISTUT+H9) (CEBRIS NI REIREs DBTEESE(IC DT
FEHCROTIZ, 1A16BOEIRES(3279°AMI(2205 m/s. 1H198(3205°AMIC151 m/s& BER CHENT BIRD
FEVESTH D fe, BEDREDRVVKHEIAES[FE—DBRMBEDNRAZILADEL., AERIGEVEBEERDC
ERDM oz, Fie. 1H16HOKRERES(F. EUVVEREBORKEIRR I L RILY—2V1=Z (4.1 km) E(FFR U (T
D, COCEICHFDNEBFBENSL LIAMBEER >TULDENDH oI, TLBREE TOESDHR
ROBEBRZIDEVRH D eSS, FIDKEBEICES RS S ERDN ok,

EETIE. COBTEERY IS T RE{EHRNRLE S FEIRESICH U TEBAT 3 C &L KD, Eskm@s
[EDVTERIDFECH Do

[11KXEB#BE - BF—8B: HFR W S ARD ~IVEHREERIC KD RER RS T v v JEQKEEBENDEL,
JPGU2015, P-EM27-P11, 2015.5.

[2] EZ—EF - BEHEXREE: SKEIRESIC K BHERIGHRES )L, IPGU 2013, PEM29-01, 2013.5.

F—O—R:EBEE. ARSTrvIE HFRw FSER
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Possible shear instability in the daytime midlatitude sporadic-E observed with InSAR and
GPS-TEC

*HiE €' K &) HE FAL BB =0
*Jun MAEDA', Takato Suzuki', Masato Furuya', Kosuke Heki'

1.4tmEXE
1.Hokkaido University

Small-scale horizontal structures of daytime midlatitude sporadic E are studied by interferometric
synthetic aperture radar (InSAR) and GPS total electron content (TEC) observations over Japan.

With GPS-TEC observations, sporadic E with foEs higher than 16 MHz can be detected [Maeda and Heki,
2014]. A dense array of GPS receiving stations in Japan (GEONET) enables us to image horizontal
shapes of sporadic E by plotting vertical TEC anomalies on a map. Such TEC maps revealed that
sporadic E over Japan has a common shape which is elongated in the east-west (E-W) direction with
typical length and width of ~200 km and ~20 km, respectively, regardless of occurrence latitudes
[Maeda and Heki, 2014; 2015]. In this study, we observed smaller-scale structures by InSAR as well
as GPS-TEC observations. The spatial resolution is ~30@0 m for InSAR and ~2 km for GPS-TEC (by
analyzing raw slant TEC time series).

The results show that small-scale plasma patches are embedded in large scale frontal structures and
such small patches are quasi-periodically located both in zonal and meridional directions.

There are two major candidates for the generation mechanism of daytime sporadic E structure, i.e,
namely, atmospheric gravity waves, and the Kelvin-Helmholtz (K-H) instability. We speculate that
the K-H instability in the neutral atmosphere under the presence of vertical shear of zonal winds
would create billow structures elongated in the zonal direction. On the other hand, secondary
instability, such as secondary turbulance in the neutral atmosphere or gradient-drift instability
are the two major possible drivers for the patch structuring in the meridional direction.

F—DJ—R : RIRSF v wIE. InSAR. GPS-TEC
Keywords: sporadic-E, InSAR, GPS-TEC
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Estimation of electron density distribution of strong Es using VOR, AIS and Ionosonde and
its application to the VHF interference model of long-distance propagation wave
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BRBEXRFETEFEOIRST v v IE (Es) TRESNIZVHFEEREZRAMEITHAL TLSB[1], BUESKR
HHC K BGBASDVHF T —F{Rix R (GBAS-VDB) RIEBHOHER DT 5%& FIE T SeHBFHREBEZ LE(CD
OTHRARBDCENMREELD>TUS[2],

WERODMERT(E XN ST 1w IE (Es) DILEEEEBERHEDNES L > TER[3IH EsDBFREDM
BSCDOVTIIFRHESMIETN TV, ITU-RDESITHRE 7 )UIF1960FSDESIGIRERDACE DL\ I BEEE R
FRREMCEFRERRRUDED1Z )YV Y FEBERBRERE fofs& OMIGTNE. ERE80 MHzEX TUMERR
SEENTULWEMDZ[4],[5]0 ARAEICEKD. 2013~2015F D110 MHz{FiA DVORZEERHTGIRER A CH LT,
RAERETZ )YV YTEDERMANK400 kmBADIBESE. ITU-ROESIGIRET ILE DWICZEVISH THRIT D EM
T&I,

C OBERE AV TZHOVORZEERCIHKEE N SBFEENMEEE UIIER CAISRERTREDR. 1L

N - g7 )V Y TERAICLIRERNDEBFHBEE LR U C, 2014568515810~ 158FISTEE(C LI (31.20N,
130.62E) &K UHIB (26.68N, 128.15E) 4.V YT & DEERENHI400 knAREEBRD 5B, il Su
BEEMHEICH VW TEsEERIUTzo CDEsEE08 km REHIT70 m/sTHIZ30°AMEICHEEL TL\D & HEESR
TEeo Tl CTDESIFAISTIORF1073 ~ 11853093 (CHHBRIED - RERB LICH UV T, BFEEMNT.0x10M3
el/M3EBR BHMUVESEIBNEIRUIcC ERMDH\olce CORDOHIBTZ ) VY FICHITRIBFEEMI. 2x
10M2 el/m3TH D AISEBIC K BEsEFIF—HMIT D EZER LI CDESTIFE. ITU-RDESITIRET )L & B
Fi9 3% £VOREGBAS-VDBE DFSMBR I NS VORZIEEI-98dBnZ X S RIREMNH D C E D h\ oz, BE
TR IDFTEICLBENHETR L. BOESOBEFREEDODMPBENFEDOKHHE FAREDBRICOVTEL
<HET S,

BN

(1] L% BktE, EF —BB, LA Z: VHFERIERHCIRSZ(E(C & DILEESHEISENAS X 7 L%, SGEPSS,
B005-P038, 2012.

(2] BEE_, S0, ILAZE: GBAS-VDBICN T B RINST + v UEIC K BVORRERGIRDEEDIRE, 5
ZR7ER, vol. 114, SANE2014-125, pp113-118, 2015.

[3] #R K VHF R BERHCHCRERRIC L DUV XRS5 T v v JEDILITHES & BEFE DR, BREEXZE
&1 3R, 2016.

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

[5] ITU-R:Recommendation of ITU-R, Method for calculating sporadic-E field strength, Rec.ITU-R
P.534-4,1999.
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Small-scale magnetic fluctuations of lower atmospheric origin as observed by low Earth
orbit satellites ~ Identification of lower atmospheric phenomena ~
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A, CHAMP (2000~20094F) A°SWARM (2013%F~) BIED L S EESEBEERIZEAGEEDT —I@EF(C L
D, PMEBEEMEBELECHVT, BENSOHINITEHENIMEE. IRIEN0.1~5nTORINIHIEZZE (I
T. BKYw I (magnetic ripples) &UL\D) RERFEEIDCEMBESHICE D, COBESRY v FILIC
(FHFE - SEMREERESNSD 2o, TEBARREZERRE I DIARENRICEBAT IEBS v FEICL > THEMBN
ISABIRERNMRANTLD I EEZ SN, BREEFEFAEMARCLED., RBENNS LD EEABMIRER
[CLBRIBNRTH D EETREL TUL B, CHAMPESWARMICIEEE IS N TUL\ BRI ETDREE(30.065 nTTH

D, WK wFILICF. BREBICH L CREIEREERRSNEI L. MERITZE I3 = DNOSWARMEZ (CH L)
TEMUCRISEINEAINDC L. BEDRHTHD. CHCENS. BRY v TILAERR v XTI
WCEIRBATH D, Flz. BRCNLUBANFCKIETEMECDCERMSNTHE D, KEXRTIE. N
S5NARYREHR) v FILEDBEEMICDVWTIRAR, RV Y I EEUTEIRKKRBDREE . ZOH
FRELEDITBASERICDOVTERT 3,

F—D—FR : BEEBS 1. AMNDIRER. ENZRILIE, SWARMEE. CHAMPEIEZ. SV v L

Keywords: ionospheric dynamo, field-aligned current, acoustic resonance, SWARM, CHAMP, magnetic
ripple
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Tonospheric Hole made by the Kwangmyongsong-4 Rocket Launched from Norh Korea on Feb. 7,
2016, and Increase of Thrust of its Second Stage Engine
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FI307 Y RPHEZYAILICKDT. ENSOERICEINEIREDKDFHRBHE (CIFEIATNSD

EC EAFUNSBRIEE KD FRBFER/EITDCLICL DT, BREBICEFD N1 (BFEEDH
D) NEL D, ERESE T (Total Electron Content, TECQ)(E. REREEMET X5 L (GNSS)DL/AV KR
DEFXHEDMMEENSHEBRNBZ(CKRHDCEMTE. CDKSHENROEACERNTH S (Furuya & Heki,
2008), Ozeki & Heki (2010)(F. BAZEI(CEEINZELMEBROGNSSHENDT—5 N5, 2009FHA (CILEH
RIS KRENSHILAARCATTREINZOT v ~ (KERBE=Y 1L - 7/RRY2) RERELZEC
DL > EEMBEONZ#RTL. 1998FE0RKOOT v~ (FRREVT) EDENERLUZ, T20126+2H
([C(FAER IR ERE E N\ SECAFT TRABE EIFENSOT v TS5 E(F SNz Nakashima & Heki
(2014) (3. GLONASSEED T — =BT EIC I > TZRBME>EEBLEFOETFDINE=ZEEMEDTZ
MIKFEAS LZOEFONRNERH LR,

201652 B7TH O EAREFRI9:31 (00:31 UT) (. 2012F ERARICIHEEHOEREEENSEICAFTOT v AR
FHEIN. HIKEAEE LHHELS) ENB(CKRA LR, AAKTIE. GEONETOF—FZHULT. CnO
Ty RAEEYERY T EE(ICE O LBRBONE T LT, BIEE REDGPSEGLONASSDZNZENEHDE
ETNEZHERICIBR D CEMTE R, NEFTELIF6-TREBICECTEM. ZDI1Z VT EBMRIEERAIESD
T—XEEFERUTHOR. LML, ROBE (TECOBDEE ZNMREUTZEHE) (. 2016FENT —INEBE
[EREV, JNEEEBDGNSSETPSIFBRFEZ AV TEHAINIZTECORRIE. BED=FINEFRT| & &L
FEDERMIODKICTT, SOEUREBRBEONRICHEVT. TECDRDE L NOMGRBENAZEHL TLSZEM
nhd.

CNETOIERENSOOT v IS5 LIF TR, —RECEHEBSEIZERCUIDEIN TS, ZREOO
Ty kDR ERBICFEERIFLTUSDC EMDMNDTLIS(0zeki and Heki, 2010). S[E (20164) D
O v ~O2ERFRIE (20124F) CFERUCTHBCENMMOSNTUVEIN,. RENICHBEICIRAT BRT
O—RAFIEXDRKEVCERDNODTHD. ZNICHEO>TZEEDHEND/ID—7 v THE SNz ATEEE MR
Hd. LN L. SOOI ELROEE EZEOIETEC(EHIZ0 TECUE2012F DD _EBREETH B2, EBRD
HENOLRII LD EERNLERDPNETHS D,

SR

Furuya, T. and K. Heki, Ionospheric hole behind an ascending rocket observed with a dense GPS
array, Earth Planets Space, 60, 235-239, 2008.

Nakashima, Y. and K. Heki, Ionospheric hole made by the 2012 North Korean rocket observed with a
dense GNSS array in Japan, Radio Sci., 49, doi:10.1002/2014RS005413, 2014.

Ozeki, M. and K. Heki, Ionospheric holes made by ballistic missiles from North Korea detected with
a Japanese dense GPS array, J. Geophys. Res., 115, A09314, doi:10.1029/2010JA015531, 2010.

F—T—F I GNSS-TEC, FLEAEFOT w . BFHURLD
Keywords: GNSS-TEC, North Korean rocket, ionospheric hole
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Analysis of Spatial Distributions of Total Electron Content Variations Associated with
Earthquakes
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EXMERE ICKDERHMBEBILAREITSICEMBEINTU D, CNIFHECKSMEDEEPERICLD

FEEUEBERCAREENERHE (CGRUIZRHEEZISNTU D, 2011E (RIS K EhithE MRS

LU, EVER, EEHELE DXBELMENRFEE T DI EFAINTULSH, MECLHSERHBBELICDUVT

MARITBCERFMEOAN_ILEHATDI L TEEEL D,

ST TR, ELERRDGPSZEMENE T & SOPSERERR S X 7 L\ (GEONET) (C K DERIS NI ERBEEF

#(Total Electron Content: TEC)DEFRINT—H ZEREEENT S5 T, EREFEBEOME(ICKBTE(E

BRI N TU D, T CAMETIE, GEONETICKDIBSNIZTECDRRIT —S EBERESEL, SHET
B ULRTECEEBOEEAHRICDOVWTEBRET I AP 7Y I rvT+ Y IERBVWTERIRETL, TE(EEH

DEEAAS LCEEABOLNDERS, YIZF1—ROEEERANZ, BEEIISE350 knlldH3EE

EIREL, BEBRERODE, 2, TECORRIIT—S(CERT—Y ITZE#(Fast Fourier Transform: FFT )%&
B9 CEICKDERMBEEDOTE(OIRD MUEEEEH U,

2000 FELIRRICRELRMEBEDNDSS, SEHICDOVWTEBNZETOIRECS, BEAMBTIITE(ZEFNZERRHEY

SZFa1—RFROEBIEEVR, BEBROLAD(FHEENNSTVWC ERBESHCE DT,

F-O—R BEESBTH
Keywords: Total electron content
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The ionospheric variations associated with volcanic eruptions observed by GPS-TEC and HF
Doppler
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HWELERLE TEAK TORRICHVAKIKEINREL, CNCKIDEHBEBIENGITEIINDICEARTS
NTWVSD. NUBXNCHEWVAKTREIREC D EEHSNTUVSDM, NLUEX(CHS BRHEBBELOERIEMGE
ZTNFEZ LV, T THRMET(E, AMUBRICHSEBREBOZEE(C DT, GPS-TEC(Total Electron
Content)T—%~ &5K K w S —(HF Doppler : HFD)Z UL\ TR EIT O IZ.

GPS-TECT—A I, ETIIBRTOGPSEHERIS X 5 L\ (GPS Earth Observation Network : GEONET)(C KD EH
TNBENERALE. TE(—SIBRBE—ZEEORTICHVWTEHINS. #IT(C(E, GEONETOZERMN
120057, BEMAELULDIIMET —SERALZ. COT—F(CERT—Y ITZE#B(Fast Fourier Transform
P FFDZEREL, BEREEEED IR NVBEEEH L, TECOREERIILTIZ. BITNRIE, 2000FLIR (R
R, EEL, PLUFMETHEEURZBANIIEFE U, BR, 1956256 TXNILEN (CHESTECEEHMN
BTNz, WINERERFAREOZBLICHITIEANTHSD. TECEREBEVTFNEXNLDOMERAITEEZTH

N, WEDBEELEKRTHSD. UHLUEEET ~ 12 HzORREEE CREINE. CNIGHER(CEIITN
BENLODBEVERETHS.

T5IC, GPS-TECKDEEBMARE I NIZ2BHZEZ S, FELTHRE ULHERBEBEMBHAZTRIC, EXR
BEXZORERY IS—HD)BERA—IZAVTERZT O, BRICIHEBLUAOCREEVEIRTH
3, BEFOS.NMEOSRANT—SZRAVE. BER, 4B6P3EFATEESHIERINC. FFTZ/LUEER, 3 ~
5 mHzF(C1DDE—T, 8 ~ 18 MzOFEHICEHNOE—IMRESNBMERICH de. 3 ~ 5 mHz(FHECHD
TECEEICERT BFET, MEOZHCLKDFHRE UITKENRE THABE DBICEACAL SN TEERE
0, BRBFETRNTEEL T3 EICERTS. CNKLD, NMUBKICHESTEERFHEREOA NI L
EEDCEMRREEIND. LHL, GPS-TECTIEZRERESNT, ZORRAICDVTIISERARTUVSRERD
3. 8 ~ 18 MHzOFBHESNBIEHNOE—T(F, BADBRRER(CHRL, BADBRICEDEUCENEH
NEEB (LGN >EEDTREVNEZZSND. &fe, GPS-TECUCKLBBRATRSNEZT ~ 12 nHzDEEERE
ROENDEESXRzZEEZSNS.

F—U— : BEEE. ALEAX
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Seasonal variation in sunset ionospheric disturbances found in a long-term HF Doppler
observation dataset
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ERI(CH# S BRERALIPHAR - BRBRESOEELME LTHSNTUS. CORKIE, BRICKDAEH
SNEARDETREUBELRITSCEICL > THRETIARENKNEBHBEERILISENEEXISN T
3. COBELIGrZ /) VIVFTE[>US, IS L—F—, TEC LEDFERTHRATNTLSD. BEREICIEIHRICK
SEHENLT > TEHEBANZEHL, HABRICTEBRORLSIBELNERICERINDTEH, CNSOE
AITERBEVROBEBRICIITREL. BEIC HF Ry FS—ZE@ALHANCHV TRRETKDOKERS
EMEESNTSD, BENEHMBEIEORLERIZV VEBICHETIRECHB LN RTNTLS. B%
(FEEMBEORANE MR IZH BZ I SBELSMOARBE E DDENBZ THS. LEM>T, BEE
EERILOFHEBENDS C EEPHEXS - BREERSZIER T IEMEFRELD D5, AMRTIE, HF
Ry TS—ORBEACKIDB/SNIERZNERBBIOEHEIOKRE, KCBELOREBHOEMKTILE
ZHHSHNCT B.
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Improvement of the electron density automatic estimation algorithm in the ionosphere lower
region
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BHE THRENEFEESESMEHEI ST EL LT, 07y FMRAICLIEESFANETUTHDIEEX
SNTULBH. BE 40km~80km D) —XI—YERAK CENTELVBETRITO-TLE(CL S EERER
BRAAETCH D, COBEIRTE. M ENSOERBESENMERAL CZORREENSEFEERED
MEHRET D, LV OBRIRNENEEREEWLBFEERASETHDEEXI TS, BRIRINEIIRD
LOUFIRCEFREHEET D, ITRELCEBFEESEDMNS Full wave F& AL\ TERBEDIER
EZEET D, RCOTvY ~RBRTESNEEHEE LR LU CERBEDEREE RAENA—FIT NI RE
Llc BFBENZUTHDIEHMTES, —HLEHOEFEE. HBRUTHSNEBRICEE DV TEFEE
BESMEEEL. BREENRIMECIEREERAIC—BIETCEFBEEHET 5. COFIENSSE. &
BERENSANEC ERENHRS SUBFRESENMDEEEF XTI >TH D, BFEEDEECKE
RODBEVSRANS D, Fle. FAECIEREZ LB I SRICEENIEENTIVWE VW SHEREH S,

BEOMEICSVWTERIRECBEE 7 LIV X LEAVTHEET /. TORBR. HEBREESANDRE
M. 2B DBEEN DERBE TOHEERIELZ, LHL. BEESICSVWTEFREEDKIBLZENAEEL
TLee CNIEFEBATERSNLVRRTHD. CORERFRENTEREH T C EFHRLENDREER
Do AMMETIIRBNLHEBREL I LD(C7IVT U ILORET. BREITO .

F—0O—R: BEE. FSXVKE. BFEESES. Full wavelk
Keywords: ionosphere, plasma waves, electron density profile, Full wave method
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Rocket GPS-TEC Tomography method to obtain high altitude resolution
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In the high altitude atmosphere of the earth, there is a layer of atmosphere called ionosphere,
filled with extricated electrons, and the observation of the electron density profile in the
ionosphere is recently taken notice of.

As an approach to the observation of electron density profile in the ionosphere, there is the
remote sensing method called GPS-TEC method, which calculates the total electron counts (TEC) on
the transmission path of GPS wave, from its propagation delay. By applying tomography analysis on
TEC values in multiple paths, which are one dimensional information, the electron distribution
profile can be earned as two dimensional data, and this method is called GPS-TEC tomography method.
However, this method has a defect, that it has low resolution in altitude direction.

In order to enhance the altitude resolution, we have proposed “Rocket GPS-TEC Tomography method,”
which applies tomography analysis on the TEC values earned by rocket observation. Compared to the
conventional GPS-TEC tomography, this method can observe TEC values in horizontal paths, as the
observation rocket navigates in both range and altitude direction. By this approach, we assumed
that altitude resolution of the tomography result will improve. In this study, we verified the
efficacy of proposed method through simulation experiment.

F—O—R : EREE. GPS-TEC. EAIOT v
Keywords: ionosphere, GPS-TEC, sounding rocket
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Effect of intrinsic magnetic field decrease on the low-to-middle latitude
ionosphere-thermosphere dynamics simulated by GAIA
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HERD TS (S, BEOHFEDRIC102-10" An* DEETEE L. 1840FEEN S5HI6%/100FE THL L TL
Do TMBOKRKEIAZEDNDE. ZNICKEI S EHMBERCEESTNERISFZEL C. EMES JLUSERE
ENHEERTICHIARBIIREZZ(TD, SEMNARBZNLL TULSC ENEATRESI N, WEKEEBISD
EHRZILDSPSADRFE(IHEREBE R L TRIISNTEZ, T, ZBRIERZEODERHEE(LHBEEETE
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Horizontal structures of Helium ion in the upper ionosphere observed by ISS-IMAP/EUVI
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Horizontal structures of ionized Helium in the upper ionosphere of dusk side were obtained from
observation of resonant scattering light. The Extreme Ultra Violet Imager (EUVI) of the ISS-IMAP
(Ionosphere, Mesosphere, upper Atmosphere and Plasmasphere mapping) mission has taken image of He
IT radiation (30.4 nm) from the International Space Station (ISS) since October 2012. North-south
asymmetry and longitudinal structure of ionized Helium were found. North-south asymmetry in
solstice seasons are well consistent with previous in-situ measurement and numerical simulation.
However, the longitudinal structure is not reported before and cannot be explained by numerical
simulation with SAMI2-model. The longitudinal difference of meridional wind is a candidate of the
Helium ion structure.
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Tonospheric Scintillation Observations with GNSS receivers in Tromsoe, Norway
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