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Development of the solar-planetary environment studies based on inter-planetary compa

isons
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Radiocarbon dating of ancient Japanese document and calligraphy
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Laboratory and observational studies of properties of aerosols related to climate change
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New seamless science of hydrologic - biogeochemical cycles on the Earth surface
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Importance of integrated data analysis in the Sun-Earth system science
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Ground-Based Network Observations of the Upper Atmosphere using Optical and Radic
Instruments
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Seasonal variation of dead carbon fraction in dripwater in the Ryugashi Cave, Shizuok:
Prefecture, Japan

m HEA T Nk L&A 2 IR REE] 3 A R
MINAMI, Masayo'* ; KATO, Tomom#? ; HORIKAWA, Keiji 3 ; NAKAMURA, Toshio!
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LCenter for Chronological Research, Nagoya Univeré®raduate School of Environmental Studies, Nagoya Univertgpartment
of Environmental Biology and Chemistry, Toyama University

Stalagmite is a cave deposit precipitated from dripwater. Dripwater contains some dead carbon derived from carbonate
dissolved CQ@ through interaction with cave bedrock limestone, which will make'tl@ ages of the stalagmite older, and so
a correction of the dead carbon fraction (DCF) is needed“@rdating of stalagmites. In this study, we investigated seasonal
variation in'*C in dripwater in the Ryugashi Cave, Shizuoka Prefecture, to examine the DCF stability in a stalagmite. The
results show that*C concentration in dripwater was different depending on the site in the Ryugashi Cave, and tf& the
showed similar seasonal variations at all sites: lower in fall and winter, while higher in spring and summer, though the extent of
the seasonal variations was different by site. THe concentration in dripwater tended to be higher (DCF tends to be lower)
in dripwater with lower drip rate, indicating that th&C in dripwater was correlated with the drip rate, and also correlated with
rainfall amount around the Ryugashi Cave.

A growing stalagmite collected from a site in the Ryugashi Cave showed a roughly constant DCF (around 12%) comparec
with the 1*C with the IntCall3 calibration curve, though the DCF was slightly fluctuated in detail. The results indicate that
high-resolution'*C measurement can be performed on stalagmites in the Ryugashi Cave, and further that the DCF fluctuatior
observed for stalagmites could give information on change of paleo-rainfall amount. Based on the scenario that the increase |
rainfall amount brings the increase in drip rate of dripwater, followed by the increase in soil-derived carbon fraction in dripwater,
further followed by the'“C increase (DCF decrease) in dripwater, the reconstruction of precipitation could be performed using
DCF variation in a stalagmite.

F—T— R Rk, A5, R
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An attempt on 14C dating of carbonate hydroxyapatite in a cremated bone

B T D T B R 2 R RR 2 3 e
MUKUMOTO, Hikari'* ; MINAMI, Masayo? ; NAKAMURA, Toshio® ; KAG, Hiroyuki®
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B

! Department of Earth & Planetary Sciences, Nagoya Univefsignter for Chronological Research, Nagoya Univerd®gochemical
Research Center, Graduate School of Science, The University of Tokyo

Bones are one of the most important materials for archaeological and paleo-environmental dating because they can direct
provide absolute dates themselves. Bone collagen, which contains bone protein that is less susceptible to chemical weatherir
is commonly used fot“C dating, but it sometimes has lost organic protein due to post-depositional chemical alternation and
diagenesis, resulting in impossibility 6fC dating. For the bones remaining no organic component, carbonate hydroxyapatite,
an inorganic component, is useful fofC-measurement. However, the inorganic component in bones can easily be altered by
acidic soil, and it has been considered to be unsuitabl&'fddating. Recently, meanwhile, it is reported the€ dating using
carbonate hydroxyapatite is possible for cremation bones heated at a high temper@@@€]. The objective of this study is to
examine the possibility df*C dating using carbonate hydroxyapatite in cremated bones. The samples used were cremated bone
in an um, which are considered to be remains of Jokei, a Buddhist monk (AD 1155-1213). The bones had been possibly heate
at high temperature, judged from the IR spectrum and XRD pattern. The carbonate hydroxyapatite in six bone fragments showe
14C dates of 1155-1280 cal AD, which is similar with the supposed age. The result indicaté§Qrdsting using carbonate
hydroxyapatite is effective when the bone sample was enough heated and well-preserved after deposition.

F—U—F: &, KL FaF 7321 &, 14CHFAHIE
Keywords: bone, carbonate hydroxyapatite, radiocarbon dating
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Development of superconducting device for millimeter-wave atmospheric radiometer 1
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TORGKWETFOVE— IV T2ITo TS, IV ERGEINEEE TR, K7 FOREER AT bV 7% @i
JETHHT %728, ZERKICIZ SIS (Superconductor-Insulator-Supercondutd# i 5> STJ (Superconducting Tunnel
Junction TNA ADRHENT VS, STIT /A ADRHFE « MFLUIFHC B R SCEDO T THEATED . AL BIEFE
B ENL KB et > 2 — & OHFERFIFRIIZHUC K D, KKBINEZEEO =D O T2/ T7 /34 RO & 8 WEZ 115
TWb, R TIX, 731 AFAROMEL X UA Y U0+ AXRT MV (EHEE 110 GHzf$E) #7280 100 GHz
(EE 3mm) §7 31 AD&EF. GF. KERE TORMERHEOM R 2 M9 %,

100 GHz## D STIFE T, A DM T 2 O KRG FRIIIEEE O, FEKTF 1 O NANTEN2 i1 0 45
m BN DEFEDOZERE & THRIFICBHICHEDN TV S, UL LEIROBIHEEE T, £ 10F1E Eafic B fEFET Nz
RS EREDEWE T CZEMRMEEIRED 80 KFEE) . BIEICHWW 2 HIRERMES R COZEHH I OMME (gain
compressioh 7' 10 % & & 2> T LR IR TF2HWGHEEEI 7UDHNWONTED . mWIEE LB ENEER I
BRE D FBIIEEEICH U TINS5 7o, FHCRSBIEE T, BEEI 7Y TOU =7 U T MERENTHS T
ENEETH B, BRDEGFETHONONTOEF 3 v/ 8—KA—)WETORERKIE FE~10%) &L T, 51
— M R HIE 8N D % 128, HIRE RS T O gain compressiofg, 1 %REEICIIZ 20, fRIEDY I 2
L— g iz &g, 100 GHzii T mixer gain=0 dBDH;15. SIS#:G & 8 ML LESICH LR T 755, L
MU, ZROETFERBERE—ICEETZOERH LY, 72 THRRE, EMEE CZEMMZIRED 20 K F2E)
/™D gain compressiof 3k % (B O K < I Z 7tz 7 7314 ADBFZ HIE L. SEREDDH % 100 GHZES|HIE T
(Inoue 2012 7z B ERLFENT I X O FEFRIEEE DR 217570 ZLTINXTIC, 5D SISHEAZESNCEIE L
7o SBIEIEETLDTINA AeiME LA L7z & T A, FEREICB W TS EIE 85-105 GHZC B\ T 18-25 K &
WO BIFRMERENME DNz, 51413, ZEBMEEIREZ1 T <. gain compression HEERE SR, BIILEE R
EDFHIiZ1TUV. 100 GHzH DAY V7 Pl 21T > T A dkiEE - BERl. 7IVE Y F 2 « VA A Y 2 TAOEETD
FHkzHiEd,

F—T— R P, MRS, SV, TV A2 —, BHRET A X, SIS 7Y
Keywords: middle atmosphere, minor molecules, millimeter wave, radiometer, superconducting device, SIS mixer
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HASBERS AR iR O 1ACHAUC D < JEFIRIE T — 2 & IntCall3& D LY
14C age calibration dataset based on tree rings from Japanese wood and its comparis

with IntCall3

HORS R T B NBH 2 = VD 2 R B
NAKAMURA, Toshio®* ; MASUDA K|m|ak| : MIYAKE, Fus& ; HAKOZAKI, Masataka

P ERAERIER a2 —, 2 2 B R KRG ERER B L
ICenter for Chronological Research, Nagoya Univer$®glar-Terrestrial Environment Laboratory, Nagoya University

RIITIE, TFEIERERAEERNT OV TE LNz L4ACHERITDOWVT, 14CHERD BBEERANORIE (5D A7)
RiZEDEZRS>TVD, BERKIEIICIE, ERZELZRED Y=L T OhDIKRIET — X BN 515,
BRI ICAIE T % HAREDERID 14CHEMRIE, —ARICHFEHED [FHREEIE T — & IntCall3 (Reimer et al. 2018
ZRAWTIRIEE NG, £z, M EEREOGEID 14CHEMIE, m PEERDOBHEIE T — % SHCall13 (Hogg et al. 2013 %
FWTIIEE NS, IntCall3ld, F& U TIEKPHUNEBARDEmZ W TIER SNz DTH B, SHCall3dld, = a2—
V=T VKRR EZARZT BEBAROEREHOTER SN DTH S, —)5T, ENIFERERGBHEYE, 4dERE,
HIEARZE TR, TEIERAAREDOBARICOWVTEREN & LACEROBEBREFEL, IntCall3 & D —EE % Lithia]
LTEz, TNE TICHARDIIZEZ IV— 71 X 0 NS NI Fimalll O BRI REIPHIEX, BIfED S 30004FERTE TD S B,
RO RO T 20004-HAEEDHIFH TH 50, 14CHITE DFRAHIPAN TIE & A & DJFFERHEF T IntCall3 7 — & L I
MW TH3, L, —EoHE Gdor 1 tHidh s 3D TREEZERXLPELC TS T ENHLNICE T ()%5%
2009, FFC, LODEE%&X L ORISR S ST HIcEEFNTWS, bbb, JERIED S HEPINch
T, IntCall3ZHg IS ME D, 14CHERHANELTIE szr%ﬁ*i@@ﬁﬁ%‘:ﬂz LRI BTN TERNT LI
D, HARDEGZH, FEEAHIICRKEL KR EdCLiihbd, EHICAHRAETE, ERAERSHIE
2 — b KEFHIBRER BT ZEAT & OIEE T, REBIRFEOEEAR, BABEORAZEARZHNT, BE 20004 O BHIIE
TFT—=RZDOKREIZHEDTNB LT ATHEH, TORERKBOBAETRITONT, IntCall3lic kbR T 14CHERDEH
WKW AICT N A E RWZL TV,

KEE, BEEIED (2009, =FEH (2012 RFHEUIH (2012 &, BERIEEAFHSEIE NI AT 5 AD1617-
AD17390D w7z, XIERBREAE THKRENTZ 2RKDRAKLD 5 B INHRARH S AD1413-AD1615N USRI
K5 AD72-AD10720D4 g7z 35 U, IRUTRT CTlddH 2Dl Z 1 FiligC & I1C7E| LT 14CHEEZHE L7z, Miyahara
etal. (2006y°>=FIEH (2012 FTNEDEHRT—X7%EE LI, WEDOKGIEEOMRBHEF O EFET LTS, —
7, TNHEOHARFEMATRD 14CHERICEHT S &, HAREBAD 14CHEMRZE, IntCall3hnd 14CHMRITH LT,
AD72-AD1072D4EHiT+25 + 30 14C4E, AD1413-AD16150O4E i T+16 + 22 14CH:, AD1617-AD1739D4 i T+5 +
24 14CHEIZ EHWVERHINDO TN RSNz, b B, HAFEMAD 14CHEAR L IntCall3d 14CHERDTNIE, 14C
FERDIESDEDHIPANTIEH B D, HAEDRARD A IntCall3IC bR TH W MACHERE R ERICH S T ENHS D
TH3, THIC, A UERERICOVWTIHEREESAET S &, HAREBAD 14CHERIT, IntCall30 14CH(LE SHCal13
D 14CHEMRDBZFENINNTIHE D, SHCall3D 14CHERZRA THWHERZRT T &3k, Fiz, wEEEMARER
AD1250-AD1650} UF AD1650-AD1850TZ, IntCall3Xk b & FHMIC+17 £+ 35 14CHE, +6 + 13 14CHEHWERZR
T EMHSMTENTED (Hong et al.2013) HAPERBIAR &SN AMEZRL TW5, ThHEDTNIE, 14CHEAEIE
DIEFEEICH DB KEETH D, 5%, EREOT—2Z2ER Ui EME DBl TH %,

F—=T— R BEHEREREN, SRR, R, RFRE), AT T, BATIDCR

Keywords: radiocarbon age, dendro-date, calendar date, solar activity, Pacific high barometric pressure, ITCZ
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Z\E[ﬁ%—i’éﬂ?% ICBT % T IV F—Ri DA & B SUER BN DB B9 % bt

I
Acceleration of high-energy particles in geospace and influence of the energetic particle
on the terrestrial atmosphere

IKEY 7 b By AR L S At L T ALY B AR L ORI R L R TR L B R
SEEEES L RN B S e L AL NI ZRME 2 SR AL 2 P ] 2 e S

PRI ¥ 4 )15 Bl S

MIZUNO, Akira'* ; NAGAHAMA, Tomoo' ; MIYOSHI, Yoshizumi' ; MACHIDA, Shinobu' ; NOZAWA, Satonorl ;
OYAMA, Shin-ichiro! ; IEDA, Akimasd ; SEKI, Kanakd ; HIRAHARA, Masafumi ; MATSUBARA, Yutaka ;
IMADA, Shinsuke' ; MASUDA, Satoshi ; OGAWA, Yasunobd ; TSUTSUMI, Masaki ; NAKAMURA, Takuji? ;
TAKASHIMA, Takesh# ; FUJIWARA, Hitoshi* ; KAWAHARA, Takuya®

VY BRI ERER BRI ST, 2 BN RIS, 3 T H A2 oL B S R T R AR SRR AI SR, 4 ERR
FRLTEE, ° SR LA

ISolar-Terrestrial Environment Laboratory, Nagoya Universityational Institute of Polar ResearchDepartment of Space
Plasma Physics, Institute of Space and Astronautical Science, JA&a&ulty of Science and Technology, Seikei University,
SFaculty of Engineering, Shinshu University

KB SHIEROMITIE, FICEEIE XA N Z A LPMEAEOE T RIVF—RTDIEET N TV S, KGERmICHBT S K
BT L 7eanraaitidd b L0, ZNHICXK > THIEFRI TNAUETERSNY 7 X b— L7k & ORI HIBREY
SUBDZEEN, B aAR T2 a VKA AT —7% EDOWEN FHHAEFRHIC K DEFer A Z2indEd %, 25 Lkkm
TV F =R IR TRRICIA © THIBRO MR 5 KKBICR A Uy KRKUEINEA - EEE L. HEEENa A 4 > — 7RIS
£ D HOX,NOx/x EZIEINE R %, THICT S5 UTBRE N0 Fidiific X 0 REEE Timi I nsg C LIk by e
FHMMEC, AV Vi &9 B HEROKKEREICE 27 MF T AR /R S N T WS, AZEGETE T, ST xIl
F—RFOERD D ZNNRKUCIITITEE T2, FESN, e, Y2l —ryarzillatbEsl ick
D, HEWMDOIAMICIEAT 3 C &2 HIEY, BIAMICIZ, ERG® EISCAT.3D O KRMIEHE IS, K HIBREREIISSAR
WHDOIVE, SAX—, A A=Yy Lol FEIHIE GEMSIS-RBWD X S5 Ay I aL—y 3 VERHAEDYE S,

F 7z, BUFUEINTEER (H26-H28) THEME L T B S 2 FE IR & B, & T OIS & Ul Bt 7e i o [ BEE T 7t 1 >
Z—DE & T UCLA,LASP/UBC & DR CHEE L T % Van Allen ProbesUGHER). THEMIS - MMS (R{&E). SDO
CKB) HFDONTHRET— 2Vl z S SICRESE, AT — 2V A VAL 2—D8 LT —2EEH L.
E NN DOIZEE DRI T & 2 BT EREE 36 K O — IV 2 %403 %,

F—U— RoRiFhndk, BREZEH), B EYEE, KGee, R
Keywords: particle acceleration, environmental change, Aeronomy, solar physics, atmospheric chemistry
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TH R TR DR

New perspectives of space weather forecast

MTRH ZZL L BE 3z U M & L R BEIE L S e b B seth b Sl il b Mg BRAT L
MACHIDA, Shinobu'* ; SEKI, Kanakd ; MASUDA, Satoshi ; IEDA, Akimasd ; IMADA, Shinsukée ;
KUSANO, Kanyd ; MIYOSHI, Yoshizumi' ; UMEDA, Takayuki1

U AR IERER BT Al

!Solar-Terrestrial Environment Laboratory, Nagoya University

FHARKATIMOVITLE, HBRO I Z DO N THEDRCL > T, ZNDHERDA VT F2L A, T, AN—
R o AT = 3 AFEHMT LR L TSR 21T S BRIV T, BEOWEREFRS, BV F—h1ic ks
BHBEROEXGE T OBHEFR. & SIS T L OB ERIR S &2 RN EHZORBICEHIKT 2B S EHTDH
%, TDHITIF. RGBT S CME, 7 L7 7% LD EIG, KEHROIERICI LTI & ERIE O, BRI
B & RO ENER, Y7 A b—L EREEURDRE & RS, NEBREEEIC B 2 B )L F—hi O, £z,
ZNHICE LU TAERT 2D ax 7> ay, TIVE Y=~V LRIVYARLE, Y470 Oy REE, TOMoSHE
T ARNLGE, B8R CEBR AR 75 & OYBEZER O ANEETDH 5,

TNE T, KIGHIBRERBIWIZEAT « $a S fRHTBINIC BV TIE, TFARI Y A AR—ABRIEET ) 7Y X7 L | (Geospace
Environment Modeling System for Integrated StudieGEMSIS) L FRE N BTN B Y = 7 bO—E & LT, BIlIERIC
WE LTIV OMREZ, FEORBOTHRK TR ZHIFIC AN THEL TE 7,

LA U, EOEWHEEOTIRZFBT 2701, KR mOIEENCEId 2 7 —2IcEDWiz, KRaE. K578
> HEBREDLOFHEIRO 7 T 7 AEH), A—aFiEd, V7 h Ly hRE, BRI 7 5w 7 Rz EOFHl, &
51T, ZNEDIBRICH 2 KX A FEDTHIZ., 7— 2 AR E NAMEHEEEN AT FES A ——a v a—
T4 VT OREZRKIREH U T ZINEE 85 2 LhkD BN,

HFFEHT DR & & BICHRE S NBBAFNIZRICB VTR, ZTOX 2 AFHRKTRO FIEOM 2 H LiEd %
T, T IERERBRIC B D B TR DO FE R M LUWEE L OREZ HiE L 720,

F—TU— P FHRKTW, Kb, W5E, A A=, 75 A< ik
Keywords: space weather forecast, sun, magnetosphere, geospace, elementary plasma process
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12 53004 D SPEEEIC [T Tz EIZliiﬁﬁﬂi@fﬁiml_Ju{Zli S HTE LI
A plan of tree-ring isotopic analyses in Japan for SPE searchmg during the past 530
years

Friles BB T HpART R L ORK BEE 2 iR K2 S S804 B 4
HAKOZAKI, Masatakd* ; NAKAMURA, Toshio! ; KIMURA, Katsuhlko2 NAKATSUKA, Takesh? ; MIYAKE, Fusa* ;
MASUDA, Kimiaki*

LB RHERER G > X —, 2 WEREIE D A7 LT 220, 3 M HhEREREE A HTZET, 4 £t B KKt
BRERES WSS

LCenter for Chronological Research, Nagoya Univerdfgculty of Symbiotic Systems Science, Fukushima UniverdRgsearch
Institute for Humanity and NaturéSolar-Terrestrial Environment Laboratory, Nagoya University

AR, BEARERORINAADHTIEE LD 22 T 0. @BEOTH - HEREIEE ORI [0 7 dnfig)s 7 a3
VT—=RDESINRABIZ D DDH B, AFEETIE. Solar Particle Eventd N SPE)DRAEHiFANIER &% R U7z, #
7 530040 H AR AR O FEHRFE AR ST OFHEIC DV TR B,

FHESIE, IWORFAEERR O R FHAADE 3700-5300ERTDE D TH 5 T &7, FIE L (FFiaE) & C-14454X
FEICE > TSN Lic, LA L, EEE CERIE) 12 & 2 BEROMEICIRIN Uk > e, BHAZGESILHT ¥
7 it T & 30004ERTLLRTOAM RN IEFE I D 7a . FABEERMOFE R IERIT HEREE O T aF o & U THImIC
HLERWICEMD TEETH - T,

FHEBIE, COFAEBEMRMREOBENRZHET 5120, ITFE, AATRENZRER R TV S EmESEE LA
D < FltERIEOFIHZEHE LTV 5 Flidh OB FEN A LLIZ iR LR TRIARD A - BRI EESAIC i
Thuc < <, RO R 2 BRSO A BREO B R T 6 . FRERBICHR D ERPERTTHEICT %,
HEZOHER, AN S I3 EES IO, EEH LA ZFIH LT, 9 TIC 43004EH1 £ TREREIIE T X % EHE
FENALE ORI R R L TV 5, FEEIERMOGRHE T OFEHMEERGHRIR & 1) 600EDA—/NT v TRH D |
TN ERZHE TE B ARENERE > T3,

JEFEADEE T E T F AR OGRNE, R, 1 FRmEN O C-14BERIEICH WS, BIAREIRD C-14EIT K
KACLARERZBR KL TWa Tz, MEOKEBIOZ(bZETT 2RED T O+ Th s, RFFETIE 1 FEAN
EWV S EMBESHTIC K > T, SPED K 5 RN RMEZI A, ZOHEREHEOERICOVWTEMF L TN F
ETH5,

F—v— R A, BERLL, SPE

Keywords: tree-rings, oxygen isotopic ratio, SPE
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V=L UAREE UTOFHBRYIEEY
Cosmic-ray physics as a seamless science

BT 22 1
MASUDA, Kimiaki'*

L R R AR ERER B e
LSTE Lab., Nagoya University

Cosmic rays are high-energy radiation flying in extra-terrestrial space. Particularly those coming from extra-heliosphere are
called the galactic cosmic-rays and have a energy spectrum ranging over a broad regfoe\ofd 0F° eV. Among the galactic
cosmic-rays, charged particles reach the earth being affected by magnetic fields in the space. The flux of charged particles wi
the kinetic energy less than 10 GeV/n are modulated by solar magnetic activity. The cosmic rays entering the earth’s atmosphe
interact with earth’s atmospheric atomic nuclei and produce secondary particles called the air shower. For high energy region, b
detection of air showers using various methods and comparison with simulation results, original particle energy and its specie
are determined. On the other hand, the secondary particles produce atmospheric ions through atomic-molecular interaction |
ionization process, and then form atmospheric electric field and relate production of aerosol particles and cloud condensatio
nucleation.

Three subjects in the cosmic-ray study are (a) mechanism of acceleration and production, (b) nature of cosmic-ray particle
themselves and (c) propagation and relation to the sun and the earth in neighboring environment. Here, two detailed topic
connected from the space to the solar-terrestrial environment are introduced.

The frequency of cosmic-rays around the highest energy is less than 1 partf¢ietam Good statistical detection with such
low frequency needs an extensive observation site. In the measurements of primary cosmic ray energy and nuclear specie
florescence detection of air showers originated by cosmic rays and extended sampling detection of air shower particles at tf
ground are used together with simulations. However, particularly for ultra-high energy regions, hadron interaction models usec
in simulations have not yet verified and this uncertainty gives large systematic errors for determination of cosmic ray energy anc
species of nuclei. We are carrying out a verification experiment (LHCf collaboration) at LHC, which is a particle accelerator
with the highest energy in the world. We have obtained good results up to the enerdy eVi8quivalent with proton-proton
collisions. In order to apply to the real air shower, collision experiments of proton-light nucleus (nitrogen, oxygen, etc.) and light
nucleus-light nucleus to iron nucleus are needed.

Cosmic-ray particles entering the earth initiate nuclear interactions with atmospheric atomic nuclei and produce many sec
ondary particles. These secondary cosmic-rays create atmospheric ions according to their ionization ability. It is considered th:
these ions promote the production and growth of aerosol particles, which become cloud condensation nuclei in the atmospher
We are trying to verify the correlation between the time variations in the cosmic-ray intensity measured by neutron monitors at
the ground and the earth’s low-altitude cloud cover, by a chamber experiment with artificial radiation sources.

Cosmic rays reach the earth surface from the space far away through the heliosphere and the earth’s atmosphere, and inter
with each region. It is necessary to consider such broad regions connecting seamlessly.

We have conducted the study on elementary process on cosmic-ray interactions with earth’s atmosphere and verification of i
relation to global climate, and would like to clarify the seamless process through the cosmic-rays. In this talk, we introduce the
details of these studies.

F—T— R FHIHR, KRR, HIBROST 7N Ba RHEAER], o A > a5 AR
Keywords: cosmic ray, the sun, earth’s atmosphere, hadron interaction, ion-induced nucleation
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KB 5 HBK 72 8 26 2 R 2E R\ & T3 B KB R OO BRI 7T
Observational study of the solar wind expanding from the Sun beyond the Earth and tc
the interstellar medium

FEAL SR b R Gl 1
TOKUMARU, Munetosht* ; FUJIKI, Ken'ichit

L R KR BRER B e
!Solar-Terrestrial Environment Laboratory, Nagoya University

FANTOKRBFRERIEAG D EME HTEEHED T A< CRED ICaEn, Zoiih & O AIFHZEA 2
CHEDIELTW D, W5ZFRDMERDE &, FHICHIE DR E N, BRI E R R EHHEIE Y 2 2 &3k
W LA L, ZTOXSICHIZED/N) 7 —TFENTEETH > TH, BL W KRR O Z2 813 BRI 5% O 5 i BR B 0l 5
JERKICKE G B 25X TS, TOREIL, FHIYAT LREXUEEG EOHAIEMRIC L > THREZEEZ L5
T LMD, WENE T ATREARE R X TP — HECROVBLERE Z R L K 5 9 5ilA (FHRKTHIIZD A
ICATON TV S, FHSKIGROREZBRE, FHR TR HET 57D A RIGER LTS, KIGIHENCHE S 22
BE, MR EE KRR T 75  RIHE K DEFICBEWTE RSN, ZOMMRE UTKRBGEADNTES 5 R A= XL
COMREENTWS, £o T, —/5, MEKHUEZEN T A TIZIE L 7oK RIS E R 24 MR L E7E L. 22T
WMUWHEEHZ# D IR T0d, COMAMERICE > TBMRE N5 - KB, K- Bk O FEE D) 100450
KD RO, Bill, HREH (Voyager-1,2 AT DKL 2808 U, RESOHE T H 2 HE2MZE M OB 77— 2 %
EOHT TS, T W oTzE )5 OKRFEE S E S HERE D DO B & HERR TR Z USR8 O AR RS (X BK
NEPRT B IR FHRICRERHELZGA 2N 5 TH B, T THBRIRENFRIIBHED KFAEE DBE S (X NS> T
KFBEIC KR EZZALMEETED ., TORRE UTKGESEDOIHIN TFHENTVWE T L THE, Lo T, BHEDOK
Rl & HIBRERBE DZAL 2T 2 T & T, (ERE TH - IS AR ZISNICT BT ENTEETHS 5, HriRERFEK
BRI ZET Cld, RFICOTIz - TREMZEM Y Y F L— 3 > (P I K% KBl 29 L TET\»a, T
DOBEANZEND 3 7 AT BiliE U 7 UHF s M R a7z (> TRIEES N, BT L7e T — 2 0 5 IEKIGED BRI 7577
MZRELIRET T ENTE S, ABHIT— 2B MHNICATI=Z—T 2D T, ENNOMAEICR T N2
DHFEFFRNEMEENTE /e, TN TOWED HIE, KEGHENHE > TRIMICZEILd 2 KRakE DO 3 Jochkitt, J@rEdl
FATHE S BELOEHOERE, RS & 75> T2 KBRS G EDN SN ENTV D, 5% IPSBIIZELC T, §F
SULRGHEENC K > TH U 2 KIBEDZES) & Z OHBREIEANDE 2 5 MM LT FETH %,

F—U— R KBRE, SRR v F L— 3 >, KEEEEE B, KRG8, FHRS
Keywords: solar wind, interplanetary scintillation, solar cycle, heliosphere, space weather
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FHARE B ORIEIC X 28 EDKBHEB D& _
Research of past solar activity by using cosmogenic nuclides

= e 1
MIYAKE, Fusa'*

YRR @I ORBERERES AT
lnstitute for Advanced Research (Solar-Terrestrial Environment Laboratory), Nagoya University

HIERANAS T 2 FHHC K > T, MC R 19Be LW o e PV ESMMEMES NS, TN 5 OIS BIARFIR>IKK R
ENERIND Tz, 7—NA TV TIVHhOMREREZIET % & TREDFHIEEZHE TE S, /iR
DO FHHFRE K GHER RS IC K > TREIN TV 720, FHBAE SR IAEOKGEEE KL T3 L
EZb5N5,

MCEERIEDMRATIIZE e LT, @R 1 HERBZ % 10E0MREED IntCal ZE#thiind » . BN R KRG EHE
R EZELE LTHNTWS, Fie. LESMREEOHIEL <Y X —HUuNNHZ X U &3 50 DD KRGTEHIHb N
(Grand Solar Minimum ZRZICiTHONTHE D, KEEHE L KGO 11EFRAE LTSNS a2 T— XY A 7 )VEE
ORNTHFHBEI DM AR E SN T VS, LA L, ¥ aX—F OGS NS C Ol < . eI B
NTWVEWNWED, EHICEMBOREE UCTF—2hRETH B,

—75. KigEEsR (7L 7. CME) I X D K% SPE (Soar Proton Event B 54: L7256, FHARIC B FH
BN UFHERESREREOR2 s EADIARTE S, INE TIC “CEEHEREN D, VFE 774-T75E L N
993-994FED 2 DDFHHFZAIHA NV FMEDN - THD ., 'BeiREICE I NSDANY FOFEMNRENTNS, T
NEDARY MIIEFICKHE SPEIC K> THIER I ENEEEZZ SN, RICFEBREREO A NV S HBRERE UIZGE.
ANBWEINC 5 2 288 B RTIZ L TRENS, (> TRHIE SPEORER LR EDM T ZIHSEMCT 5 T EHIEFIC
HELED, CNSIBEERIChZ2HE YCIEEHIEICEDHSMIES LG TE S,

B, 2 5 TEMOHAREBIAR L, 1 TEBOICKEBARZ Ve YCREEREEZFHLTHED, TO1H
FER O KRN E A KR SPEHEOFE % TE L T\ %, AETIEEE 1 TEMOBEE “CIEENEmE &
12, & SICEMM OB ATEERIKIKH °Be IRETIENDELIC DOV TIHNS,

F—"T— R KFHEE), TR AR

Keywords: solar activity, cosmogenic nuclide
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ERZBIHICHEIN S 5 T3 )b+ — - BISRIRS A X 2 FHZER 7 S XRICBT %
RiFhs & 2 A AR— 2 Bi% |
Space plasma acceleration and geospace phenomena due to the energy/sphere coupli
elucidated by in-situ observations

SR BE g 1
HIRAHARA, Masafumit*

L R AR R ER S Il

ISolar-Terrestrial Environment Laboratory, Nagoya University

The terrestrial ionosphere and magnetosphere in the polar regions are directly coupled each other through the field-aligne
plasma particle transport and the plasma wave propagation basically along the geomagnetic field lines. The field-aligned cu
rents are also carried mainly by the thermal and energetic electrons originating from the ionosphere and the magnetosphel
corresponding to the downward and upward current directions, respectively. The plasma motions widely drived in the magne
tized space produce the electric fields due to the magnetohydro dynamics. This global electric field distribution by the plasm:
convection/circulation is regarded as sources of the plasma acceleration and the other types of the space plasma activities in
vicinity of the Earth. For instance, these properties of the space plasmas in the Geospace are the direct causes of the auro
activities, which means that the space plasma dynamics significantly affect the upper neutral atmosphere and hence stimulate t
heating and the disturbances. These coupling processes could sometimes influence the upper atmospheric environment in
mid-latitude regions. It has also been revealed that the ionospheric plasmas are important for the magnetospheric dynamics in t
Geospace through the upflowing mechanisms and the escape processes of the accelerated ionospheric plasmas at high latitt
and their density contributions, for instance, to the plasmasphere and the ring current region in the inner magnetosphere. Tl
ionospheric plasmas are considered to be one of the most crucial elements controlling the magnetospheric plasma activities.
addition to the projection and/or propagation of the electromagnetic effects mentioned above, it should be noted that the plasr
transport processes among the various regions in the Geospace including the ionosphere and the magnetosphere are fundame
for the space plasma dynamics, and these processes are called the sphere couplings in the Geospace. On the other hand,
the wave-particle interaction in the space plasma to dominate the energy transfer among the different types of plasma populatic
distributing almost isolatedly in several energy ranges because these plasmas in the topside ionosphere and the magnetospt
are essentially collision-free. In order to address these plasma dynamics in terms of the wave-particle interaction and the er
ergy coupling, in-situ observations based on spacecraft explorations are playing the most fundamental role for the space plasn
physics and the solar-terrestrial physics. While a number of the satellite/spacecraft mission have been carried out by the Japane
community and the overseas research agencies, we should recognize that it is not prevailing to cover the wide energy/frequen
ranges of the plasma particles and waves and quantitatively investigate the energy transfer between the particles and the wa
by using direct measurement techniques realizing high time resolution.

In this presentation, we introduce the previous and current space exploration missions performed mainly by our Japanese cotr
munity, and also discuss the significance and the future perspectives of the in-situ observations which would bring us with mor
direct physical clues for the space plasma dynamics and the Geospace environment.

F—TU— R FHEM TS A, KAk, 24 AR— X, BRI, PRAE ), &5 o
Keywords: space plasma, particle acceleration, Geospace, in-situ observation, space exploration mission, coupling process
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AV [ACR PR EVZE NS & U Tz il _ _ .
Aircraft observation on mesoscale and microphysical processes in a mesoscale convecti
system and typhoon

T RER b5 BEAR AL /Nt 552 5 iy 722 3 e (RS 3
SHINODA, Tard* ; TSUBOKI, Kazuhiséa ; KOIKE, Makoto? ; NIINO, Hiroshi® ; SATOH, Masaki

LR R SARIBROKIEER I ZE 1 > 2 —, 2 TR ARG ARIITER, 3 RGO SA RSB
IHydrospheric Atmospheric Research Center, Nagoya Univet&tgduate School of Science, the University of Tok&tmosphere
and Ocean Research Institute, the University of Tokyo

Pz B BIANE AT 2B D TR TRRER 1T IR > TIRFZERIPNIC B RS R 2195 T e W TE S 70, i LTSS REBIH L & &1
HIERRL AR TRIC B T AR DEESBIHITFER TH 2, HAKG ARG HA A SR NS U8 22 1Al O KA i
ERETH] - KWL EC B 52~ A 2 — 75 > A RKIURZEE il 1S TRTZSHBIING X 2 R&RE - SUES AT Lt
ZEOHEME ] ZHRE L., BIIETEOHERZED T, BRMICIE, IRENRLADIEER & PCHRFE, FHRENORE L 7%
WEIC BT AL AR AR, 7 1)L L EOMAIEH., EYELERR IS DWW THIZEREZ W 7= BHAIE T E O S5RE
T2 T3, TDHH, AVEKRPBEZ MG LIBIHEHHICB N TR, TS DONEREIRKERESIC BT
% 30T, RS, EYERRER EOBIZTITS T & T, TNHOBRICHBT 2E1%, EYPEr SRz
HEDBZREND D LEZEND, MZEEINONRZ T — 2 AL AT LA DEZ T LIc XD, MbGBi%0 TH
FEEOm EL IR TE %,

LA UGEDNS, HARICBOWTIE A VEKRPERZ MG E U2l o aHid IR IR 5N TWa, D
IZ BV B 2RI ORER LR DREINC R E LTS T EIF BRI D fHTs R BRI A T 2 B &5
DFNEBRTH 5. HIZIE., HHROBWFv > 2L EED ROy VY TF2HEE LTS HAOHZHAMIZ N, <
DFERE AV BEKRRBED JE N 1) % KGERBES 20k U TR 2 72 DI BN R TH 5, foli. FL
SWIZEDE A TV 2 BIEVEEM EEFH OIS 2175 72dicid. REARESGZENTE 2 Fay YU 7RIkl i
KR T a7 7 A V7Bl T % % airborne expendable bathythermografAXBT) X7kl & gD T a7 7 A )Lk
Bl ¢ & % airborne expendable conductivity, temperature, and depth pk@%CTD) ZfHA G bR Mgz 5 C i
N THseEZONE, E - BKN T ZEEENTAEDTELZERN TV VU TEMEEN SR TSV AT L
FHY B EMNTENUR., WIZEEMRA T ERWEKEI)L DN EOEEBIZITS TN TES, TOX 7%
e O THIR E Nz XV BKR>HB JRB NSO Z Y ERREE O BHAGKS R i 2 B EUEE 7OV OMGERICAER TH % &5
Zb6N5%, e, 70V )V OREDEIRE & BN FORIBHEIIZTTS C & T BEREHEDED WO A UE B
IZ 5.2 % 50K AT LML T T 7 7 AT G 2 B8R MRETT 5 T L REL K5 T LA E NS,
FZEREA DT 4 X OKIER T A X)) L—& (Ry IIS—L—& « f{iliL—&) ZHWV3 T & T, GEOFEHDR
FEINC BT 2NEHEDZELZR A 2T N TEZ T LI NS, AVRIKRPEREZ G E Uiz i
DNTE, HARRT THRSEY 7 R0 PO EP R & OFEEEDNARAIRTH S5, TNEDEALICET B iz
WAEFHT 725D TNy GRATFHEOR LRI TRFAT OB AT REND S, Ez. BIZSRZMEZ %
IREEICHERF S 5 T & % IR RI DN 75 E B1T> TV RBED D 5,

F—T— F: e, G, XV Rk, ZY L, ghgs
Keywords: Aircraft observations, typhoons, mesoscale convective systems, microphysical processes, observational instrument
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jljll’)ﬂ\ﬂl;‘/bc_iob‘% EISCAT L —X—7Zu& UT-E R - 20 « PRl
,\I

Observations of dynamical and chemical variations of mesosphere, thermosphere, ar
ionosphere at the EISCAT Tromsoe site

PPPE B0 b BR 22 2 ORI AR —ER L NI Z¥ME 2 52 MR 2 SR RN L ORI fﬁ* Lo e S

JJE Bt 4 m% 1EEJ\5 I 820, Jllﬁﬂ”ﬁ SRR H';%J? e, T%ﬁé 7J<¥? ; —Jl/ JYRT;
T 7ATAT 8 BE—1

NOZAWA, Satonort* ; MIYAOKA, Hiroshi? ; OYAMA, Shin-ichiro' ; OGAWA, Yasunobg ; TSUTSUMI, Masaki ;
SHIOKAWA, Kazud" ; OTSUKA, Yuichi' ; TSUDA, Takud ; KAWAHARA, Takuya4 : SAITO, Norihito® ;

WADA, Satosh? ; KAWABATA, Tetsuya! ; FUJIWARA, Hitoshf ; TAKAHASHI, Toru! ; MIZUNO, Akira® ;

HALL, Chris” ; BREKKE, Asgeif ; FUJII, Ryoicht

Lt BRI BRER AT, 2 BN M S T, 3 JAGEIE R, * EMICE AR, 5 B AWt 1 Aot
1, 6 IR AR T AR, T PR LY K TGO,® b a LY KPEHER

ISTEL, Nagoya University?NIPR, 3The University of Electro-Communication$Faculty of Engineering, Shinshu Univer-
sity, >Advanced Photonics Technology Development Group, RIKERaculty of Science and Technology, Seikei University,
"Tromsoe Geophysical Observatory, The Arctic University of Trom&Baculty of Science, The Arctic University of Tromsoe

BalZ, /vy z—- baLy (jtfrmp 69.6/. HEE 19.2f) D EISCAT L—&— b LV EHIANC, EEOBIHIEEE
e, A U, JbAsrh i - 2408 - SRR OBGEIZ 2L T\ d, REETIE. MLy TORSBIHI O~
AL, RENERREHNT %, £z, FREEHEICOWTEH R,

WUNIETHEGEL (EISCAT) L—X—Y AT Lk, AAVVF I« 7dtERva Ly (Vo z—), FILF (AT xz—
TN VEVFT (T VT UR) ERAT7—)IWNVE#EBQ Y T AT B NCREE N TS M THE O IE T
BLL—R =Y AT LTH%, TOL—Z—Y AT LIE, WEENS AT, A—aIF4, ¥ 74— IHIcE TV b
JEWVEEZ AN— LT3, FLY A FTHB Fa LV, EISCATUHFL—X—& VHF L—&— b\?z‘é@jbfu\%o
EISCAT UHF L—&—I&, ¥ & 90 km X D 500 kmiEIIC IB5WUW T, BEAMNER TS AT A—R— (BETHEE, 14
ViRE, BHRE, A4 VEE) EEREL TV, INLOT—XE, A—maI XA FI 7 A, BHEER. BHEEX
(R, EBHGAH, MTRABAKREAF 27 Ak EOMEICIL DN TS, —/. EISCAT VHF L—Z&—I&. D 7z
OB (B 60 kmLLE) 0. b 7 U4 R (FEEE#H) 300-1000 kmD NS TR &SN, B R R IVF—hi701 %
Y ERFREOMEFICILSFHAINTVS, BLEHRO X D FEOERD Tz, ks 1998F LIRS FEOBIHEEEZ o
LVICRE L, FIC O LY RFE EISCATRIZ g s OiflEOE LEA L T3, BARMICIE, FTERKD SIEKT
HZREWEEOEELE 2FEL FAND 2o, FHEBEREEZEHBEIHAO MF L—X—OREL—4—0@EH, £A—1uJ50
R - ZEHZAEDA— O S PR T OBIO7ZD D, BRA A=V ¥ =0T+ hA—=ZDEMATH S, FEbEAE (90-120
km) JEGE @ - RER O ARAE B B T A4 FEEEE I, JEFSEELL — X =720 Th D, EEEERIEZ A %
ZEICXD, EET0kMMND 120 kmE TORKIEEN O S EAHOBLMNIEEL 725, £z, EISCAT L—X—X, @&
HIKE R BT E 20, mABIHNCIZAONTWERY, T T, ZMNEDND ZIMZA ST ENTEDZA A=V v —
OIS LI D, EISCAT L—X—O@EHIFEEDS, A—1a 5D EDHMHIGL TOWAShHBHEHITE, A—a o4&
A F 2T ARBHRRIC DOV T OIS HIENATREEL 75 5,

A R R ARG HIERER BRI SEAT (STEL) D 7)L— 1%, 19984Eh 5 Wi R E FH D MF L— & — DO L[AEfIc S
mitze ZNLE, A—OSEHIHO 7+ b A—&%, T YA ATy —RHRE LU, E5HIT, 20094FICd, BB EH
HERDT 7 70 RXA—A A= v (FPI)RRKGKIKFBTIH O KL A A=V vy —Zi%iE Lz, TS OBIHEEEIT, &
HAEBBHNC K DEHA L TWa, LT, 2010F#N 5, F MU U LTA X=X D & 80-110 kmD KAUEE « 7 b
U v LB OFHIEI AR (L0 AN S 3 H) ICEML TW3, 2012E/MAD 51, JEEHELFMEL TV 5, —F
FEN BT ZE AT (NIPR) O 27 )L— 7%, 20034E441 @& 80-100 kmD iEZ TS 2 AL — X — @@ﬁﬁ%ﬁﬁﬁnb =
5, A—aIENADO @A A— v —F7% 2003FLIFICE M - #5E L TWb, £z, STELE NIPRAHILERD .
BHELC—OVZEEDZ O GPSZEMEFIC X 2EHEY F L—y 3 V&% 20084 3 A 5L TS, Th
5OBIEEEOHEMICK D, ba A VERFTE, ik - 2408 - EEEE O RERR BTN & 75> T\ b, T,
NS DOEBIEIRZHENT 2 L LB, RENETIREICOWTHENT %, 511, KERE - TEBE KK MERK S8
TAD ) HEZEZRORE L EISCAT.3D 5% £, FMKFHEICOWTEMET S TFETH S,

F—T— F: 2R, EHEE, ek, EISCAT L—X—, 7 MUY LT A X —, Jtksus
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SV RSKUE ) T BHIIEEE O 72 D DS T /N ABAFE 2 _ _
Development of superconducting device for millimeter-wave atmospheric radiometer 2

IR B o RS AR N rRdAE L R B L R e AR B L ke ST

ANIE SRS % B AR 2 BRI e 2 iIRIL SRR 2 A HEAN S BRI E 3 NI k3

KATO, Chihaya* ; NAKAJIMA, Tac! ; ITO, Makio® ; KOGA, Masakd ; FUJII, Yumi' ; YAMAMOTO, Hiroaki® ;
MIZUNO, Akira® ; KOJIMA, Takafum? ; FUJII, Yasunort ; NOGUCHI, Takashi ; ASAYAMA, Shin’ichiro? ;
KOZUKI, Yuto3 ; HASEGAWA, Yutak& ; OGAWA, Hided’

VAR ERY, 2 BN KRR, 3 RBRIFLRY:
INagoya University?National Astronomical Observatory of Japadf@saka Prefecture University

HiBR EZED KGR 7id. BfEL TV ERHOBRZFRET %, 7 THEHREKRS STEWIORKIBERETASM - /KEF 5
I—TTlk, TOEWZZET 2 IV EENEEE Z#EA U, PREICHBT % 03(208.7GHz, 235.7GHZI K UZ DAL -
THIIC B % NO(250.9GHz) ClO(204.3GHZYFDRX 7 T D EN PR AT DO BINE =2V > 721> T\,
BIEERE L, JbigE - BERI, FVU « 7R A, TIVEYF 2« UAHY o TA, mkli « FAEHICEREINTE O, kE
JEICIE /by 2 — « PRLVICEHTICENEEZRET 5 TETDH 5,

RGBSR ICIE S VT OZEBNMERINTE D, ZOHOBEET INA ZADBZEKOMEREEKELELT %,
Z T TERAF, BN R v 2 — L OHLFEIFIFRMIEE LT, KRRBHEZEEHO IV - 37 3 ) im0l
HFNNA X (SISET) ZRFH LTV 5, FHCRME, FV - 72AIR/ )V — - ba LY OBIHIEEEICHE#ET % 200
GHz@(EE 1.5 mm)iE DT NNA A& L TW5, BEHWLNTWS T3 Ad. FEEBEDIEE ISz —REIC
HETE DR TNV RN 0T, T TEAE, HEDOKK D 72— IS 2728, TRV JE BT T Ri&EIc
B ZZETELHRTOMREEZHIEL TV, BARMNICIZRERFEIRIEIREL 190 - 260 GHZAC W\ TS MM RE (T,.)
MIOKLLFEABETOEERZHIEE LTV,

KLz ongclc, MBI 2RO T NA AL LTRA 70X M) v IS4 (MSL) £ a S L) —T —
THA R (CPW)ICK > TA Y E—X UV RABE 7 & 2 1B |GF 172 ERISHRNT 3 X S MRS AR 2 5T RRET L T & T,
EUARNICIE, e THFE T b M7z 100GHZH B G M ZE T (Inoue 201 1)DEAMEEZ RIS, SATHIZETIZE B I N T
Wizh o BT OESEEEH T OREZ FMEIR-LYHE T K > THLMI L, ZONAEZEE X 72 200GHZIFD
HHRETERG Uz, CORETFICBOTIE, 2y h—0D& ik DOV y 2 2 Lb— g YORE, B IRERED 170
- 270 GHzODHIPA T T,, <30K L 52 MAER1S 2 T LTI LTz, BIEIRRGT LT R AR BRICBIEL . SEBM=EICTAK
BIIEEBE AN OBEIC MU T EREFHIZ D TV 5, SR, BUEL BT OFMIIZED 5 &I, 155 N7 872 X
DHENTT 4 —F)Nw 7 LT, HEOMWREZ 23R T OER DL TETH 5,

AFEH T, BUEL 72731 RDOFRARKGE, BUEE TS DN FRE TORMEFMOR R, BR O KB E
AN [T Tz Rl LIS DWW THRE T %,

F—U— F: P, MES 7, ISV, IVF A2 —, BURET N A, SIS 7Y
Keywords: middle atmosphere, minor molecules, millimeter wave, radiometer, superconducting device, SIS mixer

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‘si—fiem

Union

U06-P21 S Ry g ViR—)b FF:5 H 24 H 18:15-19:30

SuperDARNL— & —3 v b T —27 TH< O — L L AR
Development of seamless science using the SuperDARN network

[
NISHITANI, Nozomu'*

L R R K RS L Al
!Solar-Terrestrial Environment Laboratory, Nagoya University

R 12 hEOEBEGICE D EEINTWS HF L—X—0 3w 87 —2 T5H % SuperDARN* v k7 — 7 1 XEgdbifi
EERO RS « FRARFEIEIC R E U 7z 33 5L (20154E 2 AREE) O L— X —h LS S N, Mkt U Tl Z1T-> T3, 3%
BIADS SUI BRI AT TH 20, BEEHEII ARG 7 LT - WKELHSE Lih o0& 25 L L, KKAT) -
MBS R 5 OB RARFICZT TED, MEOMERELINT 5P REERETHS, LrLaNs, W
IC#EZ % & SuperDARNL—X—%EHEHA LT LT « AL ORERELLERT S Lick b, Kigh SHiBREEE T
DI BFH - MBRBREAH) 2 AT LE LTEDATMET 2 — LU AR AZIEMT 2 LD ARETH 5, HHEKR
22Cid, dtiEERERIRTIC R SuperDAARNL — %' —: SuperDARN Hokkaido Pair of (HOP) rada#s 20064F, 20144F
WCZENTNREL, L CGERZIT>TED., TOY—LLAREOBRICID ATV %, i##H TlE. SuperDARN
ZIHHUTHRIES 2 T N TE B FH - BRI O > — L L ARPAICEE S 2372175 o

F—"7— F: SuperDARN,> — L L AR, KR, HIBREE, Bl P, 2k
Keywords: SuperDARN, seamless science, sun, the earth’s surface, magnetosphere, ionosphere
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T @féﬂ(ﬂucg K BUFARER & R - BEIEOD & — LN L A TS 9%
Seamless study of ocean ecosystem, atmosphere and land with observation from space

e R
ISHIZAKA, Joji*

D R RSB RGBT 78 > X —
!Hydrospheric Atmospheric Research Center, Nagoya University

WIEO—REFEETHAMY T Z 27 bk, SEOEERIGEE R G Z TWB T TR, REZHD LT Y
BOMERICH EEREE 2RI L TW5, KGhBIE SNzt RAZE LT, BhcER L., ko) 7=
VTR URMMOYEIC K 5 TRIN - BELEN S, T LT, ZTO—BidiEED SHH L TTHHICRK S, EEh SaHIn
TIRER DY () ZANTHEENSOHET S LICK>T, #7527 h Uik EDHKhOYEOE>EEHEE T
TLEIIEHS>TETCVD, TOMWBYT— b IV I T—RIC&D e, WITHTRELOFRARDEIIL>T
W TS 27 N BHIEFHL, RABDZWEIIIAALS ETHI TS 7 b D2 VIKBFENTETWVS, Thid,
HENSIMAT ZEILOKIC, NANGEETREENZSTENTVENEEEZDNS, £z, HEiETIEIWNY TS
VI NVEMRAISEINLTEY., FRFOTSU7 Y OMBEEEL L TETWS, MRICHEY S22 s ViEEN
EWEEERE LRI N, B EDANBIERICEER 5222850, CORNBHEETHNTESZ L1 D
DH %, 2017THEICHATH B FIFFiED GCOM-Cld. 250mD &G TlEiFmHEH T &, Rl E BRI P&
N3 EMNPZEINTNS, T, wEOHIFEERERL VY — GOCHE., RN 1Mo TF—22EEdT5C &
WAHETH O, BRDERICHN T Z > 7 N VIBENEET 27 EEBIlIIENTVWS, —/AT. KKZ@ELTHH
HEMBEAINTHEYI TS > 7 N VIEBEDEINT 2 2 NS NTW RN, 72V )VEEDEEEROEZEICE KD,
EHIKEEEEDLT-OOMBRELETH D, TOXIIC. FHIMLDEO) E— vy VT F—Xick b, Bt
HER & RECRREE & > — L L R DRI TN E NS,

F—U—REYE— NIV T WIS 2 WL T e )b, B, i ERER
Keywords: ocean color remote sensing, phytoplankton, river, aerosol, typhoon, ocean ecosystem
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SCOSTERDER 711 75 L\ VarSITI OKIEEiZ2E) & 7 OHERNDR 2, 2014-2018
SCOSTEP’s international program (2014-2018): Variability of the Sun and Its Terrestrial

Impact (VarSITI)

I ATER ™ ; Georgieva Katya
SHIOKAWA, Kazud* ; GEORGIEVA, Katy&

L 2 BRI ERBREEIT 22T, 2Space Research and Technologies Institute, Bulgarian Academy of Sciences
!Solar-Terrestrial Environment Laboratory, Nagoya Universipace Research and Technologies Institute, Bulgarian Academy
of Sciences

During the last solar minimum, solar activity was extremely low for an extended period, and the present maximum of sunspot
cycle 24 is the lowest in the last 100 years. It is not clear what long-term solar activity variations we can expect in the future:
whether this is just the end of the recent decades of high solar activity, or whether the Sun is entering a Maunder-type minimurm
Moreover, it is not clear to what extend our present understanding of how the Sun influences the geospace - which is based ¢
instrumental observations taken during only the period of high solar activity in the second part of the 20th century - will hold
during periods of more moderate to low solar activity that may follow. And it is still more unclear how all this would affect
global climate change, or how important becomes the penetration of various inputs from the Earth’s lower atmosphere to th
ionosphere and plasmasphere. In 2014-2018 the Scientific Committee On Solar-TErrestrial Physics (SCOSTEP) operates t
scientific program "Variability of the Sun and Its Terrestrial Impact” (VarSITI) which will focus on the recent and expected
future solar activity and its consequences for the Earth, for various time scales from the order of thousands years to millisecond
and for various locations and their connections from the solar interior to the Earth’s atmosphere. In order to elucidate thest
various Sun-Earth connections, we encourage much closer communications between solar scientists (solar interior, atmosphe
and heliosphere) and geospace scientists (magnetosphere, ionosphere, and atmosphere). Campaign observations/data analys
particular intervals, VarSITI web pages (http://www.varsiti.org/), mailing lists, and newsletters, are developed for this purpose.
Four scientific projects are carried out under the VarSITI program: (1) Solar Evolution and Extrema (SEE), (2) International Study
of Earth-Affecting Solar Transients (ISEST/MiniMax24), (3) Specification and Prediction of the Coupled Inner-Magnetospheric
Environment (SPeCIMEN), and (4) Role Of the Sun and the Middle atmosphere/thermosphere/ionosphere In Climate (ROSMIC)
These four projects will be carried out in collaboration with relevant satellite and ground-based missions as well as modeling
efforts to facilitate the implementation of the projects. We will also discuss the collaboration with other on-going international
projects like the UN-based space weather activities, particularly for promoting VarSITI-related science in developing countries,
and ICSU World Data System (ICSU-WDS).

F—U— R KBHEEAH), KUEES), VarSIT, EEE 7155 L., SCOSTEP
Keywords: solar variability, climate change, VarSITlI, international program, SCOSTEP
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ZE R T -7 )T RS ARG & e B E A . .
Space Quantum Red Shift Hypothesis and New Theory of Non-Expansion Universe

iy
TANEKO, Akira'*

!SEED SCIENCE Labo.
!SEED SCIENCE Labo.

HBRA 53T DRIZ EFRTRBNRE L0 S B RZ. Ny TIVDRE Uiz, TORGRBZ v 7 I—8R e
R U 7o R (B 7)) DEBRE R > TWVD, B INURFHITIE, REEN SN DB L, T2
[aR9 % C & T, @ ONEIIE EHIERE D HE D . ZOBPRIR FRI5RR) 2 By 73R THE N T, F
HOF AT SIS 160EFEFDOE v ZNYOHRROGE E AR EN Tz, L L, Hiskzrdin e L7eAR )RS
2R THPZHIHTE T, NSV LN RNHTSH 2, 2R L TOBRIRA R /< Liz>TW0s, Higk L
TIGRETEHRWZER O REZ, FHOETNEDIETHRITE 2 LW ARG L B> T a,
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