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AP O Ti REOERDHTICIS S FROMERILT vt ADMH  EZE AR L TR R 2 I
Quantitative determination of Ti concentration in quartz giving crystallization process of quartz: An examples of Tono
and Toki granitic plutons

ANERESL LB RFERF R BT 20T 7eR
MEESCE Al BT T HERER BT SE T
BRESR  ERY: B

1. WHEE/

HHEOREGAL T v ZHEEIL, Y —FAIxvtr R (CL) BBLOF & (T) BEZHLAGHOES S
ERRB I TS (F121F, Drivenes et al., 2016). CL f&1%, #babkEE OELIVORS bl H O E 72 Rl 2 X
B3 5720, FifmREOHREZHERETH . AP O TiREL, AROKMEET 2IREIKTT 579,
HEDFESGIRE OHEEIZRIA T % (Wark and Watson, 2006). A& A SN Ti X I ME<T, B+
n—7vA27ua7F74% (EPMA) 5 CO—AIR ot &t CIXERNSNEETH L. £ Z TRIFEEE TO
HFEFZETIE, & HERY - FHHERBREENIZEAT (ISEE) @ EPMA % AWT, A9Etod Ti i EE o miks i e &
SIRTIEDBFE 21T - 7.

INETOAEORERILT B AHEEIZTB W T, AEOIIRORIR 72 & Ofds 4 F0 e i & B S
ToRgam OBNT DI, Z 2 CARFEE O ILFEFZE I, mEA A L LigE R oREHT T LT, CL &fErs L
Ti REEED 2 DOFEIL, HAGLRHOEREZMAEDEDL LT, I ~T 4 v 7 Akt et
&ML, Fyeki AL oM BRI BT 2w a1 72

2. PUBLEBRZE I (A U7 SRR 2SR - iak)

ARG I, HFRERICAET 2 EBESER AR S, KRIRICAE S 2 B ek 238 s LTHWE
FHD CLGRAFIX, IEKTFD SEM-CL Z H o, AgEHh o Ti REE &I, 4 HEKT ISEE © EPMA (JXA-
733) ARV, Ti REEREOSNSMT, mithEim (PET) & Ti ORHIZ 4 ©E0 24 C, IEEELE 15KV,
FREHEEVE 60 nA, B — A% 20 um, 1 FEOWMEREM%Z 200s (B¥—2 :100s, N7 777 K :50s7
o) &L, BE—HAET8E (FF1600s) Hr b LIEZEE TS Z LIk 1 AoEEEEZES. £
72, ARADHAA—=VDF=H) 2 TDDIZ, PETZ1O2SiOh 7 MIEID YT, ZOFEICEK
D, Ti ORI 15 ppm, OHTE 16 —472 ppm (2% L CRaZE1E 9—14 ppm DOFEE CTERMZ BUGT 5
ZENFREE D, THUE, AERESNERO TiREO SR A IR T 5.

3. WFERER - B

F9, 1 o0AFR - THEED Ti EEEITV, CL XX —2 LOBREEZE L. O —flL LT, CLX¥
— ' COAE (7 No.26_Qtz01, [X1) Tif, B (CL=7) TTiERENE (170+10 ppm), K
BEE (U L) I Lo T TIRENMET T 2MMA AT 5 (RIKIRE 27+ 11 ppm) . Wark and Watson
(2006) o TitaniQ HWEIRE G2 H W TR BIRE AR N3 5 &, TiRE Kb EV CL 27 T 815+21 °C,
ROHIEWY AHLST611£54/42°C THDH. ZhUE, BEETICNES T, TOAWED CL a7 b U L~FEdh
fbLizZ e Zprmmed 5. £/, CLOEEER TEWTIREZ T Z & 2R L.

WIZ, RIRICK D TIBREOMEL#m L (X 2). TOMEER, k2 A3FE, CLa icB Wi
BEREVMERZAT 5. CL a7 TO&EW Ti B, CL 2 7 BN miR T b Lz Z L 2R 4 5.
OF ORI A B, MR A ISR TRICEE L, bR WZ 2R T 5.

CLANF— L TiREOMBROEmEIT 72 (K3). TOME, VT h)—Y == T %> CL/\¥—
Yo4aE (RE— A, B) 1L, TIRESHEHEWMENZ AT S, Z0Zehb, AT M) —Y—=7
BEFOAINY, MO RY = OFRFITHE_RTRICHHE LI Z LRI ND
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(3 CL/X%—y (Z—2 A~E) & TiEEDORGR

UboDZ Linh, k>4 T ) =Y == 7 ERoaid, <27~V NOHZOIEE (FH) &1k
ZRVIBASIAD ZLEZWREICT D, 5%IT, BUS LT —#%&b LI, AFmXDORELITH.

4. BIHCHER

Drivenes, K., Larsen, R., Muller, A., Sorensen, B. (2016) Crystallization and uplift path of late Variscan granites
evidenced by quartz chemistry and fluid inclusions: Example from the Land‘s End granites, SW England. Lithos, 252-
253, 37-75.

Wark, D. , Watson, E. (2006) TitaniQ: a titanium-in-quartz geothermometer. Contributions to Mineralogy and  Ptrology,
152, 743-754.

5. RRERER (UEEIIT o 72 HIEFRER)

ANAREESL, NEESCHR, BOES. Y — RS Ryt v AR X OTF X R E RSN IED < IO
pnfb 7 v 2O - b Bk, EEE SRR AE BN, A AR RS 2018 FAES, EKREE, 9
H19H~21 H

ANCEESL, IR, SO &S, AR ONEREERRT S L O ETT B AT I EE S <R b 7 e A HEE.
At B R T -ERER BEAFZE 0T 2018 4R EEAEAEMIZES VR U A, A ERT, 1H31H~2H 1H

95



E—Fry 7R@BBOERLBREFERORESE

Development of Determination of Correct Concrete Age for Beachrock

NTEAAZF (58 B A KRR BB TR - B A K S OB )
B P (R AR KRR TR - H A K SO 2 )
R BF (HAKSEAET ¥
B R (4 R K o 5 M BR 5 BE OF 2 )

1. T C®IZ

JUNBIFEIZRE L TWad E—Fay 7 (BEREBDDERKSCEKFTORB LD LIC
Lo TRBEsNZb o) ITME®E CHERENDL D, TOEMRFER LG ILHHELEOHE
KEEB Z R T EHEREE L RoTWVWD, E—Frny 7 OBKERITINETHBED» D
BWM LA AESY Il aiz o “YCHEMRICE > TRE ST 7= (4 21X/, 2005),
L LZEDEMRERFRIZTBIEEBEDEZBE LEZFRTHY, BEWETCHLIEA |
MEBNPLERSTHDIIREBAINC T LEZROHLTHETNVEELNLD D, RIZICZEDS
BEFBEITIREETH D, KFEOEMIZOE —F 1 v 7 OMkIR 71 2 B LT 5 RER
NN LEGELEAY NEEWMEN - LFENIC BT 2 FIEORE, @0 L' X
YEMEOFERNP L E—TFT ey JORBKFEREZPLNICT L, O A L NHEHEOFEREE
mibtaoFERELBBRF T 528, UEZARKFEOMEEN L T 5,
2. B9 05 1k

MR ZBE L CWARBI LY T LATHBE T CHIETELI LI RMEHKETH
Hld, WMOHELZELTH AMS TL2OFEREEIZTE RV, LA ALBIAZEOFENR
WEDFEKIZC AMS IZH L E 228720, L L KRB Bibafba oy 2 oFEREE T
BARIETHHEMRRENATETH S,
AAEFEITHFEREOBRILE B A NE 2 O FRBEERE 2 IE T 2 508 R L o B %
ATV, LA PERE—F oy 7 G ENTWEBERBELAIZONT
AMS IZ L2 MCHERBMEZIT), A ORBM S ITHEAEE L —F vy 7 BHEEL TWVDHE
L, CNETCHBEOBIHERBEAB LML TS LT NEZSRE T 5,

3. RARBOBREIE STk

VCHERMEREE LTHILA, VYrafba, AKMARE, KK 40 EEERRT D

EEBAELT D, ANBERFFHMKRRENR LT ORI AR EOMETIL, EOW5E L
HELRWE I ICHET L, FRMERABORILE A NWE O BEIXHRREE O/
TENITVY, EANRE OB E YIS 253 5, NERE &N IC X 2 ERNE L
ATV, BARRIEIC K 2 RAEMEPEL A O FERBNEIZE R & /e 3 7 9,

4. B 72 O R

BEEE—F oy 7 hbRE 2T 5720 2017 4F 8 A IC 5 I IR 4 [ o & B /o

(THHOE] ICBWTHMGFAEZITY, REZRB Lz, F—@EOR —EHEN»DHEIL
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TRABOMBEICL > THERENETLEINEIDLEHLNICT A7 2018F 4 L 6 HIlTH
MR FE BB EZITY, vA4 A N— A~ FHEREL LOKRHEBEER> OB 2 8%
L 7=,

WaBEvr—Fnrny b AMS THERHIERTRRRARFZEREZGDE AV MWEEZHRIT S
FEIZOWTHERF Lz, SRELU 7230BHT 4 A 1T B A K5 ST 52 30l B 5 35038 oD FE B 38 T B
BAEEZATV, 9 HIZATERRFFHMREEMN T ICE W TR 21T, 12 A1
Tandetron AMS T “CHERBEZIToTc, REBEAEE—TFey 7 bR LA b
MEOHK LR EZHRT 270, AELARFHILFHERES AT AFPROMER LA
SIMT A AKAE L T2
5. HFARMRE

WrarBEE—Fry b AMS THRIEWRARKREFELZ G EA Y VYEEZERIT 5 51k
EERLE, TOFBIZEIOVIELEZE ALY MYEIZONT AMSHUC ERBFIEZITV, B
—Fry 7 ORKRERICEHTL2ER 2G5 LN TE T,

TROLAREEHEIL 2B 6 24 3B 2 27 L T Tandetron AMS T MC R M E %17
o, TOMMBEDSHLTHERROLEDF LD LEFRTOREKELZERTTHL, BEH
E—Fuy 7 nbHEBR LA FE O ITHFICE L TIE, T Of R 69%0° X
eV MY T ERHLNC R, ZTO/ELE AMSHC FRBIERE RS,
HlkRSER TSSO THHOE) OBEEY—Fny 7 ORBKERZRET L&
MTER, FLELEOIMANLHRILZREREBHZOWTENRIEZIT o KR, £2
o I ADLDFERBPEOLONTE, TROOFERITBEEICE HEICEER L ZEK OF R (Omoto,
2011) CHBEBEER RN E R B IR o T,

72 B ARMFZE D R R D —FB 1% 2018 4 5 A (Al A O AL KSR B T BB S 7z 2018 4R R
e B S FEF I RS UhJtiEar, 2018) I3 L OF 2019 4F 2 H T4 i B K5 5 M ER BR BT A
ZEPT OB SN2 3L MIFERMEMIL L VARV ATBNWTRELL, SHBIFERREN £ &
FORE, WAOFETHREL, MERIXEZER T L2TETH D,

B

KRMFZE D FATIZ B T2 0 46 B R %5 1 BR B8R 55 pF 28 T 47 A0 8 56 P9 oD Rk 12 5 44 4l B K
FAEHE, N2 HE, mERFRINE &, B ARKS OB T R B B o b g 2,
Al B KPR T2 ERE AT 2% o2 1B %, HGSG Limited, Managing Director, Dr.
John Hoyes CPhys, JCfu/i R SZHEBEAF A R PR o W Ar e, RE TiEZE ] o R 8 L K
DERICBMEFTEICRoTo, RLPOHEEZRLET,

51 A 3CER

Omoto, K. (2011) : The problem of age determination of coral boulders deposited by the Meiwa
tsunami and the time of occurrence of past tsunamis. In Proceedings of LSC 2010—Advance in
Liquid Scintillation Spectrometry—. Radiocarbon, 139-150.

INTEAAT T (2005) - HEERE R PO BEBR LEEE—F 1 v 7 o UCHEMN L L ERNMKEL (8§12C)
—MEER L ZDOoT— AARRFZXHFLEHBEARBFZOIEE W78/ 2] . 40, 1-27.
NGBS R - B OHEAR - B - R B R (2019) ¢ B —F m oy 7 O IEE R B FE AR E
EORE (TH) —BHREEHEOE—FT 0 v 7 OFKRFENR—. FEFI S, 70(3), 143-144.
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MmN — 27T X E Rk T D R O
Study of collisionless shocks propagating into high-beta plasma

W 7. "l FEERE R - BT R

BEFEH B HIERRES KBS M 22 M 72 S\ E IS TRE T 2 WAL E R 1B\ T, 77
R WENHEL « KL OHGRIER - FERAIE ST OEBGRIRR X OV~ v N ERE RS TR S
N DS OMIERRITEMECHAEERA L WD B bND, 2L OHHEIEERE 22
R 2121%, BWREOREMA S — LV OREEZZRICET LV TERILER DD, ZhE
THFEE DX NS 2T T X~ « X—=% 1% b2 EEE T 2 58T 21K~ v o
A EERIE DO I 2 L — a3 VATV, EREERE TGS CRE S D2 O ENZ D
WTHIRTE 7=, A TIEER—F T T AP A BT 5 WEEERE DL I 2 L —
3y DT —F LT LTz,

MAEFE  TxILEDROFFEFELZTD AN
7o 2R TE D ERGRL 12— R & F7IZBRE L, ek
DOFFEITIE L TR 72> T, EEKE O IE & i
WL R TiB S Z & TRIFME O IR 21T
ST, REFFETIX, 7T A~ B1E7130.08, 0.32,
1.28% L D bttt 2 Z N ZE BT 57 L7
Y wnEE Ma = 4, 6 O EE B O BB
Fyialb—varor—4% (i6HE0) &fip
Hr L7z,

< . = N s s N —_ 1 . Tperp O)(MA)Z/ﬁ m#ﬁo :fﬁn
Hgﬁﬁf%.i,ﬁEﬂﬁ@@/\:V V= /0)7 &% %%‘iTperpoc(MA)Z/ﬂEa_:To

fifttr L. footBHE T D Hufdids |Z M B J7 [ D A A i

FE Tperp D BARTFVEZ T, ARILFEMFILIC L 0 MEFE10H 124 & B KRFISEEDOME H FE1T % 7)
MU A 21T o7, TORE, MGHICEE T ROA 4 RER MBI BT 2 &
WO FRMTHIR A A LV AR CEHEIHTE, SHIZ7MRFyIab—rva ViR E—H
THrZEERLE (K1) o ZORERICOWTHIIUTE &, Physics of Plasmasis 2 #%58
HThHD,

Reference: R. Yamazaki, A. Shinoda, T. Umeda, & S. Matsukiyo, “Mach number and
plasma beta dependence of ion temperature perpendicular to the external magnetic
field in the transition region of perpendicular collisionless shock”, submitted.
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Study of solar wind using interplanetary scintillation

(1) IPS SQ-tomography Dk E

NEIEE (H)A & B K5 K B M Bk B8R 52 0F 58

J. M. Sokét 7 2012 4EEHH) 5 OMNI O & IPS tomographic analysis (2 X 28 & K& 2R —H3 8
NTODHZLERDTT, &2 TLORIE L AR E BT,

X 2

X 3

AR—FOFFRIX, K 1ITRT & 212 IPS BRI - 722 &1
5 LB, 2 THORVBINETHEBE DS VIEER %
IPS tomography CTIERT 5 HiExE 27,

b ANRERIFIEZK 2 & FTRICFIRT DL hET T
4 —DA X L—a PIHEE 300km/s TlE72 < 1000km/s O
BHETHIENI VW EERDIT T,

WIHE A 1000 km/s & L7z & & 13 OMNI OB & o g
B S AT S R EE B O BLANL L 9 72 500 % S BT~ T,

Ulysses @ 1995 4 & 1996 FEDOBIH 2 [X] 3 TH~T- & Z AR
IRRER =B O X720 o 72, 1986 025 2017 4R F TOAHM
231 % spacecraft & IPS O 7% Carrington rotation = & |C
W) LT 4 128 LTz, Ulysses & OMNI CT% O#iFHAO e MR 13
THRVHEE 1000 km/s ZHHME E Lz N7 X 7 ¢ —fENTIL SRR,
RISV TR WRERE/GD Z Lotz

A% DBRE

1. IPS BN LR NWE XX FES T 7 4 —DOFERDHIEIC X
Y 52 IR R O,

2. FES T T 4 —DAF L—3 g R TS S AN BN &
RESERDT—HEBR ERXZ—RERBEHEONIEHEB AL
D BERPNDT — X OFMEEFARDNEN D D, BLO sn D3N
D>, — 18D KB R FE A LI L 7= D035,

%] 4
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(2) pseudo-streamer Bl FJHES

5 O LK Crooker et al.( 2012) 23 KB5mssiEaT 7> & 148
L 7= CR2006 |Z331F % pseudostreamer & current sheet % {f
VLB DA TH D, FRITIPS BEITH LN DT, &
J¥ 240-360 FEIZFBW THRE AT Y 0 L TV DERT 28 L < — &
LTW5, EHD53IE)Y pseudostreamer (ZAHY 3 5K E T
HbH, Zinn IPS BT pseudostreamer 4% 9 5 2 &
Wor%, £ 613 IPS OBUAI L 72K, W55
TRRIN DB TR L pseudostreamer D3Afi & FFR T8 L
ZbOTINHEREROGAE L —H LTS,

Z 2T, IPS T b LM E A Ol LA & D
FRIEGHE TX 20 TRL72DIC 2DV A L EROEHE
B NIFAET HE T /L% corotational tomography % FH\»
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Interannual variations and interaction between vegetation and hydroclimate in Eurasia
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RS TS (BeAT, 2014) , BIAIE . AZFOJERFFEIRE) (NAO) (26 LT, EFEDO XU T OIEFU AR
(NDVD) 28 1 #2077 %1 D Z LA S CD (Wang et al., 2004) , ZOJRRIZ DWW TIEARMEH THHI3, ek D
IKSCEAER 1 D3R 2 AR DA DR TEREL . YO ERKUTH L QD ATREMEA JV Y, FTo, BIERR O
IKEFR RS, HIAE E ORI FLIEL CL MEAEOL ORI H BB L QWA ZEDNHE S TS (Suzuki
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S — il A — et OK SCRUBER 1) O EAERAfRIAL . 20 10 FRREOEB 2R T 5284 HE T2, f#T
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[2018 4= EERfF 75t ]
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SEEDOTEHEIRMREL T ABEED TOGHILDOANFIZOWTIE Lz, FERFEREL UL, 27D 4 K]
Itk (e, ==k, LFJI, 2U~=]I) D 2002 4£0°5 2016 - ETOK - RBIEERFEE, RONZZY—0T
YRR IR R EBIT D KK SRR GRIR I E DRI ARG LTz, SHIT, S F B RO AR T 2 72
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Study on propagation of solar transients in interplanetary space
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Establishment of Data pipeline and calibration for
DC / low frequency E-filed in Inner Magnetosphere: 3

HORIE, RAERTE HERKK - 77X~ RER L —

1. WHEERY

Arase (ERG) 2 12 45# 7= Plasma Wave Experiment (PWE) 1. HuERPNEIEKE O
A= B HH BAE R &2 IR SRR L, BEREIN D 71— SV 78 - 350 =30 L F—IL
X M AR A EERMET S TR TH D, T OERICIT, BMKABHEELE L 7T X~k
DIEHRAEIED DC E - (KJERELHW IO EZHEER DL L, O - BiaifEoE
Akl & E OB BRI O E FTEEL TAMENRH D, THUTHNT, 2. ICRRDIEEEE
Mg %, Z ORI Arase WHEIREUE B ORI R 22 2 TR L. £72 L0 il eE L <
7T A< BB B D kE (BepiColombo : 2018/10 #T_EikTh) « A& (JUICE : 2022/5 T E¥
E) SO ARG A 2 =T 4 ICKDBEAG OG0 5.

2. WHEGE - RER

(1) Probe K HFHEM DE R © ERG HE X ITHIASAY 300km LK< | BRI 112 &L % Probe
REFEM DX A — (RER() AKEPFEEIC LD RISz, @EHE2E < Lobe 12
ZZANTAHZ L, £/ Storm RO KIABLEIR Electron FIED 7= . Probe BN & REEL L
2%, BYLBIBEORIIZIEOHETHHB T, ZOLRETIL20194 2 AIIRx VY Z KR
Z 3 L. Van Allen Probe (EFW) 72 & ClRIBEOMEZ ¥ 2 5 John Wygant Zi% & & Bk
aiTV, BROERBIUH Y 2 25 CORFRIEBHEE - filE T4 BGEE LT,

2017 41 H ~2019 4F 2 HITE 2 EEMHTIZI 1T 2 Probe IRUUTLL T DY TH %,

A. AC F#ME (Capacity il4)) : & T K (0100/cc) T 80-90 pF, K4 (<10/ce) T
TT6pF ZHUNZ, KL ETHEELMBEL TR, K& REH - HLITA LN,

B. DC ¥ (Register i4y) : BB E (0100/ce) T 20MQLLTF, (BB AL (<10/cc) T
50-200MQ & RELEFHL, £/4>07 7 F U1/U2/V1/V2) TENLIE ) HERT &
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B, VxB IO RS 5 ES & O, HEARERD wake O S ORI 23T H DR
ETh D,

105



1: " ERJ7R Probe impedance fFAfifE 5, /£ :Capacity. £ :Registance

(2) BIAS EHAEOEE : DC - AKFEHELHRNCIL, Probe (23 )72 Bias HEift 2 0 2 %f
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Estimation of the radiative forcing of aerosol cloud interaction
by using a cloud resolving models
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FRGEDH I DL ELXEHEHRT L ENTEP, =27 a Y ARBCKFTHELEE TE WD, =71
YV EREEHORES VITIETRERRHEEEDN L TV D8l T ORMEFEEEIRIC AT T, Ex KR
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2. BdEET v & fEHT AL

FERIZ W= HEE 7 113 NICAM-SPRINTARS[4] TH 0 | £EK 14km fi#E L C 1 EM O 21T -7,
=7 ey )b EAEHOERED—>E LT, Cloud Susceptibility (A[5]) &MV, ETEREN 273K LV
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DAFEFNEDORE S 2ROz, K 1132000 FRNOITATHZEIC L > TROBNTZA (K1 O b 3FRLL
) &, ARBFgECRked7z NICAM-SPRINTARS 725 R L72A0fE (K1 D Erb 2%&EH) ThoD, AHFET
R 572 NICAM-SPRINTARS OATEDEEZH-> THY | ECHEBN» LELRIZA6lE b, E0ir
FE SN TV HEERIREBRTIE L FE LRV, —J7, 2000 FRECEOHFIETIE, %< OFEATHED A%
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nTkY ®1o—FLEEBD., WAL OAHNSITREL, =7 a YL - EFEEROARSHEEME KA
ELTRENVWZ ERRSNT,

4, BRLE%OME

AW FROEHT DT 1YL - EMAERORE (1) ORED D OREERMEIIREN LR LN
7oo T OARBETH RGN 2 RS o 7256, RS SV BEBREI 1 b K& e R SEMENE T 5720, K
M N OREH D ET, WD ZENTERDNST, ZDO XD RADENIAD RFES V FITHER LT
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Study of Solar Terrestrial Physics
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FThH, (1) KBEOXA FEEE OIS < RMESHOEROERL,  (2) K7 L7
P @ R =R QLB OWIEZ I L T D, 77—~ (IICB L TiE, AR S L
T X ARk BIE 2018 4F 5 A %47 @ Journal of Astronomy Space Science itlZ3EFR I 77,

—F BRI (BHAK « B R OIS 72 o TRE I ICHED C & 72 5l [ lfhd o Hifg i

D SR 225 . KEGIE B HER D B i O ZZ B 2 H S #iBRD 7 a1 — L 2R QR AR B & SO
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KIGWEY: « FHBFEO K E RHEO —DIX@E =R X — DR TR ED X5 ITFHTED
NDDN, TDAD=ALEMATHZL1CH D, TbEKEFH#R(Solar Cosmic Rays;
SCR) S8R Hi## (Galactic Cosmic Rays ; GCR) DR ZFH~<25 Z &L BZFZEDERHIDO—>
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impulsive flare DA TH 5, —HH O H TIX, BF2AERS & LTI & 2R L
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gradual phase & [ UHIEEFERERN S TV Z ER Do 728088 L, Stz 5 & gradual
phase CHIE X Fu7-Fikr 1-(seed particles)’’ impulsive phase THEfl STzt 52 L5, £ L
THEF & @ R X = < RO RIS | BISGRIICHP & T&E 72, “impulsive flare
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ThHI,
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Db LivZgwy, H BB TR = L X — it OBLFI 23D 72V DiE, BZHL RO AT
> 7E TR ETe £ 9 RBESEIEDS KIGRIEICEBR I NS WInETHA 9,
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Diffrential spectrum of neutrons
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Solar flare spectra and characteristics of
particle acceleration in white-light flares
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Study of the heliospheric structure and dynamical phenomena
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#1 preliminary results. 1-20AU., #REm. £ 71(E), 20-200AU,
T, JE. (F).
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Study of midlatitude GICs with the magnetosphere-ionosphere current transmission
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Estimation of chlorophyll-a concentration in Lake Biwa using the Global Change
Observation Satellite (GCOM-C)
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Large sparse cloud observations by lidar and cloud particle sondes
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Trend of the atmospheric trace species
observed with Fourier transform spectrometer
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Study on interannual variations of atmospheric water circulation
in Siberia using earth system model
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Identification of energy transfer route by oceanic equatorial waves

for understanding tropical climate
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Heliospheric modulation of high-energy galactic cosmic rays
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Elucidation of the transfer process of Earth's surface materials between land and sea

using Sr isotopic map
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Analysis of ionospheric disturbances associated with volcanic

eruptions
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Dispersion of high-gelbstoff and low-salinity water in the East China Sea in summer:
Influence of the ENSO
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Research Objectives

Based on satellite ocean color data, Sasaki et al. (2014) have shown an unusual dispersion of the
colored dissolved organic matter absorption coefficient (hereinafter ag, a proxy of dissolved organic
matter concentration) during the summer 2010. This study revisited the ECS to investigate interannual
variation of, not only a,, but also sea surface salinity (SSS) and primary production (PP), as the
Changjiang fresh (low salinity) water highly correspond to high dissolved organic matter and
inorganic nutrients. Study did not investigated only summer 2010, but also all summer data within the
1997 to 2010 period. This study is thus to see interannual variation of dispersion of Changjiang water
characterized by low SSS, high a,, and high PP. Probable responsible factors determining dispersion of
Changjiang water and possible teleconnection to climate variation were also investigated.

Methodology

This study utilized SeaWiFS photosynthetically available radiance (PAR, Einstein m? d'!') and remote
sensing reflectance (Rrs, sr!, acquired from http://oceancolor.gsfc.nasa.gov/cms). The MODIS and
AVHRR sea surface temperature (SST, °C, acquired from http://oceancolor.gsfc.nasa.gov/cms and
http://podaac.jpl.nasa.gov/AVHRR-Pathfinder) were also used. Phytoplankton biomass (Chl-a, mg
m™) and a, were estimated by means of local ocean color algorithms (Siswanto et al., 2011). Local PP
model by Gong and Liu’s (2003) was also used. The SSS was estimated from ag as they are highly
correlated (e.g., Sasaki et al., 2014). Other datasets are the Changjiang discharge (m* s!) acquired
from http://www.hydroinfo.gov.cn, precipitation rate (mm d!) from http://apdrc.soest.hawaii.edu, and
Nino3.4 index from http://www.cpc.ncep.noaa.gov/data/indices/sstoi.indices.

Results and Discussion

Fig. 1 shows spatial distribution of a,, SSS, PP, and wind field during the summer (July) 1998, 2003,
2009, and 2010. High-a, and low-SSS water in July 2010 dispersed farther southeastward to the center
of the ECS, and turned northeastward to the area south of Kyushu Island, Japan (Fig. 1a, b) which was
likely driven by the Kuroshio current (white dashed line). Because the low-SSS water contains high
nutrients, similar dispersion pattern also applied to PP (Fig. 1¢). Similar southeastward dispersion of
low-SSS, high-ag, high-PP water (hereafter Changjiang-influencd water, CIF) was also observed
during July 2003, but no northeastward elongated pattern (Fig. 1i-k). Offshore dispersion of CIF in
July 1998 and 2009 was rather limited (Fig. 1e-g, m-o). Wind field spatial patterns during July 2003,
2009, and 2010 were similar (Fig. 1d, h, ).

Meridional dispersions of SSS (Fig. 2a), a, (Fig. 2b), and PP (Fig. 2¢) showed remarkable interannual
variations. The farthest southeastward dispersion of CIF was indeed observed during July 2010. Such
a unique dispersion was attributed to southeastwerly winds (Fig. 2d, ¢) and high Changjiang discharge
(white line in Fig. 2a) due to high precipitation rate (yellow line in Fig. 2a). High discharge in July
2010 was associated with El Nino event peaking in previous winter (e.g., Hardiman et al., 2018).
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Fig 1. Spatial variations of ag (a),
SSS (b), PP (c), and wind field (d) in
July 2010. Panels (e-h), (i-l), and
(m-p) are the same as panels (a—d),
but for 2009, 2003, and 1998,
respectively. White dashed lines
indicate the approximate edges of the
Kuroshio Current axis. Black dashed
lines indicate the 50-m and 200-m
isobaths. Green arc is a transect for
time series of SSS, ag, and PP shown
in Fig. 2. Red arc is a transect for
wind field shown in Fig.2

Fig 2. Time series of July SSS (a) from 1998 to
2010 along the green arc shown in Fig. 1. Plots
(b) and (c) are the same as (a), but show a4 and
PP, respectively. Plot (d) is wind vector (color
scale indicates wind speed) derived from red arc
shown in Fig. 1. Plot (e) is the same as (d), except
for wind vector anomaly. Black, yellow, and white
lines in (a) indicate Nino3.4 index, Changjiang
discharge, and precipitation rate, respectively.

Southeastward dispersion of CIF was also
observed in July 2003, but not as far as that
during July 2010. This farther offshore
dispersion in 2003 was also likely caused by
southwesterly winds, though discharge and
precipitation rate were low. But, in July
1998 and 1999, although discharge and
precipitation reached the highest, farther
southeastward dispersion of CIF was not
observed. This was likely caused mainly by
direction of wind anomaly, especially in
1999, when wind anomaly was northeasterly
and likely to be associated with La Nina

event peaking in the previous winter.
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Variations in the D-region ionosphere after earthquakes using LF transmitter signals
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F$5%05:52 UT |2, LF OBRBOKSEETH L EE 70
km A% T, BT EEOEHNMBE->TND, BETEEOE
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Measurements of background rates using Quantulus counters located in distant place
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AEZE H #Y

AWFFRIE, Al BT H -EREREEAIZET (ISEE) & B Ry (YU) IZEREL TWD
By 7 7Ty RR—2EHERE (Quantulus) % FVW T, HIZRAFE COFEHBR T
FREE KON =— A R EE O IR R B R (K9 2 # R AT D U SRR EE R Eh 2 I L, ik
TE=X—T — X L ONITE RS TEfG N LTV 2 FHERERZTE Be O 0248 & bk
HZExHELTWD, Quantulus 1%, #IKT T L—Z 30k 2 iR (£ 670 kg)
LOH— RRAEE vy FL—varhy s 2 —CHENLNERICES, Xy 777K
R SIRE L TREN O N—2 A WET 2EETH L, 7—FFIH—F - By Z2—h
BOERE, A=K vz — Lk ORBEHEES. ZLTIhbOER & ORI
HEBESRREIN OB TCE S, H— K o — I rcbEERH Y, o —
Koo 2=l EORMBERRIZEAEI 2 —F > ThHD EEIDLND,

AWFZEClE 2 HLD Quantulus Z [FIRHICHE@ S, T— 8 - b oo ¥ —KORBIE S
OFHEAEZA L % Fosk L TR 600 km BEIL7Z 2HLE CONR 7 75 > ROFM 7 v 7 7 A V%
D, EOREREFEHBEMREET — 2 KO FE=4 —F7 —& Lk L, Z[RHo
HFRATIT T OBSTFRERFEZ 31T 2 FHIf O LR ] T ORFEZAENIZ DV TR 5,
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Marine—-field Tests of an Experimental Sea-Spray Spectrometer Probe

wE B, RUHE R T - K B B OF SRR
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RBRICT 7 —F 3L LT, LSS TR ] IC28r—TA Y7y REREL, RF0 0 H 0
3 0 DMIE DA B T £ TDC5.0VOEEE )T, T4 AT EEEL TR HALE. 20
A SV 2 — T v & [BBF I EGEEE] MoTF —% a B —I28kiT 5 2 & T, 2 ODOMRIZROREEF O REZ % [F
THZENTES (M3) . ZOFRFHEHODTAREEITH LW [ LSE R3] (4 58 2#8/EL-.

BRAR R

FIARFHI, BHR, BESM, BGR2, BHEESE (2018) : i LI LS ki3 X 2 IR
WEim e & WErE = 7 o Y VAR ORFZEMBIE 2 2 5. H ARHERERKER FH 52018 K « MHE & KK D
Bedy - i - PEBR I (A-OS15) | 201845201, HEA v, TIE
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Chronological study on the Japanese earth’s crust in its infancy

REE T (RETIRERFR)

R E

AHARDKMEZRFER T 280 CHBEOIZEALIZ2EELD bEWHAERUEOLOTHD. L
L, TO—IZIL5.5~2. 5 (EELHIOHERDOLONEEN TS, T WHVE RO FEH I XHURTY
T, BOBIEMHBIIAENTERZEO TWARWEDONEL, BFEOEMNREE CITERERZ
EFEICEND Z ENTE RN -T2, AWFFETIE, BEMNREEZZ T WL o U-Pb R E K
DT, AROYIAHGRIER L ZREHNT 2B ET D, BEFEO K-Ar iE°Rb-Sr i£H D WVMT 7
g4y vay s 7y ZIEIC I DFRPNETIE, PASIRE MR- D 2 RN 7B B % Se 2RIV
HZENEHLL, BONTRERITERD LRZRTICBI 2N EVWIRARH 72, Zucxt LT,
EBRFTEHEINTEFFA R« DL a o CHIME FRIEEIL, I 7 ay - A—F— D545
E% & O 72U NMEIERAEE E LTI EZBE L2250, ITHFERB I La s o LA-
ICP-MS 12 L B4R EIEIT, ZEMIAfRBE D 5. TlE CHIME RIS RIE Ry, FRle I VR b i =
EDRIENTREIC /e > TE 2. ARAFGETIE, ZNOOFHTIEEZRME L C, BRI 2P0 s L
TUNarOFERERD, HAVIEOHBREHK L Z <5,

HrFEH

BA B (LD TE R RO E & HRins, BETFE O FiE THEMAT Sl & 2 WITER O 5 7R 0>
ST LI Ea b o a vz nf L, 4 W ERKFEREGEERE FIFER O LA-TCP-MS % T
U-Pb ERRZHET . ZOFETIVa s 1D E OERBENRFTRER 2T, S5 BERETO
HYEHMEHTHE T 72 T T e B v, 27, SAmiife s 5o CRE VLV a AR AD AIREME %
PR _R<MLDOEREEL -T2, U aroiiior = v SRk o7 BEZICHIH L7259 100
WD VN fEREEER TATA R T AT N LUTHIEEL, MmO CL (Y — R - L3
XU RA) EBREBIZZ LT, KA REZRODMERSS 2 ONERE L., KEOFEREHF D72
DI EIC VN a B OISR /a4y 7 B ) —BiEE 2 Rr oy —— - Te—7 (18
26um) &Y T THEREWE L2, FEdhOEIZ B S - RSSOV T ATREZ2 R Y lE L
7=

W FeiE R

ARG & LT AARAOERT, T 7« 77 b =7 AWFZEFREEDHIT & 2 B LAk
O A CEHELRNE L HORN D, W EEIC X > TEEOB T 2 EUEAE L T
SRR OERE KSR LT D LI g (BlEHE) OomEEHTH LS. RENZ
4 EREAXIE L, BKEWS 1, W5 2) IZOWTHELAENIT, K0 TEEFDNGK
25 (RAERTDIKWHEEIHIC T2 5. K 0. TEERTOBEREKIIGE, FEFEEONITETH LI - 7%
HIEHALD 2 O KBAEEND 5 B OFBUEEN LT 2. K 165-25 (FEERTOE D 7 ) TRRD Vv
AN DWEITT T RBEICEEEZ o Z EAWEED. K LEERTO DV 3 35 2 BEIK
BWiEZ, ZNETYaIkE SN TEEMEOFERIBEEZELR R E LT

E_F =3
BAS L AL 13 P /e B AR DA & N OB R % 7o T RGO FOTIER I H 720, HASIE
DEVN D 2GR D EE /MR & U CRAEMENFT DAILTE 720, B2 B & aOHE o RE
RPEIEDHEL SHIZ, ZL<OUMPEEINTND., ZTOFRTHHBHIRES EL o ME LR
FAPARHATH o T2 KECEROFRNERE L SFEOMETHI L. BEFOT —¥ b5 bE T,
Z OHBEIZ (1) HAERAL AR, Q) FAERF AL, BELOOG) B AHKD ca. 95Ma, (4) ZHIH
HiklD ca. T0Ma D70 < & 6 A HIOEEE KBIGFE OFEN R INTND Z L BME Lz, SRlET-
WCRERICIN 2 - EIE, ZNETI a0 U-PhERICOVTRET SN Z 2130 L, ¥
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201Ma) &HEE SN T & 7-mtE g OHEREREN L, BEUKER SOV TE BT ca. 100Ma DOARIZ &
D, RELZELND Z Lo HEREZBMLT, Z OHEORZES & RS Y O AR 2
W+ 20ENDD.
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AEE U7 T E IO R KA RIZOW TR, FEEE S TOE L &b T, b7l b
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OREEHEY v a PRS2 & TRUOCHIEREDODRE LZ B LN D Z L2 h, & 575Kt
BETHLEWIHENEINR EN - TET.

5| F TR

Sl B - BT HE (1989) ¢ B OFERIAFHO AR, RINLIAERD & A7 Hh ki & A1
ERROBIfR. HIEHE vol. 95, 687-700.

EREELE « 5ol B - NifE % (2015) ¢ B LA ER O B S BESOHEE 1S E E N D EERE K AR
HEOER Ry RGOS L A% O, BEERIRS B RS EWEEFIE# L, No. 19, 69—
94.

VERBISE « VTN B - SR - B HEAR - ZEH B (2018) ¢ BEECLHALPERR N HHUBIC PET S
EEREKAUEIRD U-Pb UL AR BERS BRAST B AR AR S0 s, No. 22, 79-94.
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Metamorphic ages of gneisses in the Oki-Dogo Island using CHIME age
dating

AL E . WL K ¥ BB B T

1. IZU®IC

AR R D B AP AL E S 2 BRI - B2 113, BRIS N BRA & K3 2 @i Al oo IR pios
AN B AL B O I8 km DT TE O Ml 27047 LT\ 5 (IUNIED>, 2009) . 25 D
ERCARIT, T2 F~Z A4 NERA, IRE RS, IEREE e, ARE R b7
0, APEMEL EOZERAEN 2 K > TV D, WiliA~ 7 v 750 A R0
TUELEGERRERER L MEINTRY, el &b HOEBEEDOERET,
77 =274 MAE TEL TV 5 (Hoshino, 1979). APEM E 7T =2 T4 MEOER/EH
I, AR O B2 DEHIEAEH, — D OEBIERICEIT 5 v — 7 I L ZIRRFO GRS
HUMTFCERLRC K B S A b OEN (EFIED, 1996)2 Iz X Vit En 5. Lo
L, EEWRE ) — IR & A BAEROBEMEITFEFRICIISF O TE LT, EHL00L
DNIE LW ODNIRTEARHTH 5. Suzuki and Adachi (1998) (2 LAUiE, BRI R O IR 72
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Investigation of an optimal method to estimate typhoon intensity using an airplane

and ground-based radars in the Ryukyu Islands
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Program development for Space Weather Interpreter training
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3D observations of polar cap ionosphere with radar and optics
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Study on the evolution of ring current ion
pressure distributions using the ARASE spacecraft
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Study of wave—-particle interactions in the inner magnetosphe
re by global model and PIC simulations
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Lidar observations of aerosols and clouds at Rikubetsu
observatory as the validation for GOSAT
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Solar wind forecast simulation using IPS data
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Roles of atmosphere and land processes on interannual
variation of precipitation over Northern Eurasia
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Study on Galactic Comic Ray Propagation in the Heliosphere
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Study of neutrinos from solar flare
using Super—-Kamiokande
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Simulation of the “Himawari” Observation
using Radiative Transfer Model and its Applications
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Statistical study on the energy transport process in solar flares using multi-
wavelength spectroscopic observations

Kyoung-Sun Lee (NAOJ)

1. Purpose
In the solar atmosphere, we observe various kinds of the energy release phenomena powered from the solar
interior to outer atmosphere by magnetic reconnection, such as, flares and CMEs. Especially, solar flares
produce from continuum, to X-ray, whole multiple wavelengths responses, and it is still not well understood
how the energy is transported in the whole solar atmosphere and heat the flares as the high temperature
(~several 10 million K). There are several different mechanisms for the energy transport process in solar flares
has been proposed; 1) electron bean, 2) thermal conduction, and 3) Alfvén wave. The investigation of these
energy transport process and the physical mechanisms in solar flares is important to understand not only the
heating process in the flares but also the heating process in the solar atmosphere, such as chromosphere to
corona. Therefore, we planned to investigate the multi-wavelength spectra in spacecraft observations
statistically to confirm which mechanisms are the important role for the energy transport in the solar flares and
heating in the solar flare. For this, we have investigated flares which are observed by different spectra from
optical to X-ray, and compare the spectra in multi-wavelengths temporally and spatially in statistical way.
From the statistical investigation of the flares, first, we tried to understand the dynamics of the plasma during
the flare. Second, we tried to understand the low atmospheric response and which energy transport process is

dominant in different flares.

2. Methods

We planned to investigate the flare plasma properties in chromosphere and corona using the multi-wavelength
(UV-EUV-X-ray) spectroscopy and other imaging and magnetic field data in statistical way. In the previous
year, we collected a flare list which is observed by IRIS and Hinode together and appropriate for investigating
the energy transport process through the solar atmosphere.

1) Investigation of the evaporation flows dynamics and the energy flux estimation
We used the Hinode/EIS, IRIS, and RHESSI for the spectroscopic observations. From the spectroscopic
observations, we can examine the plasma dynamics from measuring the Doppler shift of the spectra, which
were formed in different temperatures.

2) Investigation of the energy transport process
We also used the SDO/AIA and SDO/HMI, Hinode/SOT for measuring the low atmosphere response and
magnetic field strength. Then, we tried to checking the low atmospheric response using the chromospheric
spectra (Mg II from IRIS), WL continuum (SDO/HMI and Hinode/SOT). We also investigated the spatial and
temporal evolution and correlation of a low atmospheric response and flaring plasma together with manetic
field variation. We tried to examine the evaporation strength with HXR emission and magnetic field strength

to confirm the energy transport process, thermal conduction or electron beam.
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3) Collaborative research
For this research, I visited ISEE in October to discuss the research with Imada-san (research collaboration
in ISEE) who has been investigating flares with observation and simulation. We discussed about the
evaporation flows in a flare and temporal evolution of the different temperature of plasma intensity

related to the cooling process after the impulsive heating of the flare.

3. Results
From the investigation of a limb flare and flares in a flare list we made,

- We investigated a limb flare and found the hot loop-top source shows the strong outflows during the
impulsive phase and it could be observed evaporation flows between the double loop-top sources.

- From the statistical investigation of the X-ray light curve of the flares and Mg II spectra (chromospheric
response) and white light emission (photospheric response), we found a temporal correlation between of
the X-ray emission and low atmospheric response depending on the existence of the white light flares.

- We plan to investigate the abundances of the loop-top source for understanding the origin of the heated
plasma.

- We plan to investigate relationship of the flare dynamics and the low atmospheric responses more detail.
The study could be helpful for understanding the white light flares origins (energy transfer process) and

heating mechanism.

4. Periods of stay in ISEE
I visited ISEE at Nagoya University during the period from October 31 to November 2. During the visit, |
discussed a flare’s dynamics and its temporal evolution of the plasma intensity in different temperature plasma
with Dr. Imada to understand their heating and cooling process. We also discussed about the abundances for

understanding their hot plasma origin and energy transport process.

5. List of publications (including submitted)

- David M. Long, Louise K. Harra, Sarah A. Matthews, Harry P. Warren, Kyoung-Sun Lee, George A.
Doschek, Hirohisa Hara, and Jack M. Jenkins, "Plasma Evolution within an Erupting Coronal Cavity",
ApJ, 855,74 (2018)

- Jae-Ok Lee, Kyoung-Sun Lee, Sujin Kim, Kyung-Suk Cho, and Jin-Yi Lee, "The First Observation of
Low-Frequency Alfvenic Wave Produced by solar coronal jet on 2017 August 21", Solar physics,
submitted.

- Louise Hara, Takahiro Hasegawa, Kyoung-Sun Lee, David M. Long, Toshifumi Shimizu, Sarah Matthews,
Hirohisa Hara, and Magnus Woods, "Tracking the evolution of hot coronal plasma through

‘overlappograms’ in response to magnetic flux emergence building up to an M2 flare", ApJ, submitted.
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Continuous water quality monitoring of lakes and coastal areas using deep
neural network and satellite data

HYLL A4TSEL HLL ENAYE HLAL (ERXP

Ocean color satellites provide a valuable tool for monitoring water quality from space. The
missions of ocean color satellites started in 1978 with the launch of Coastal Zone Color Scanner
(CZCS) satellite. Since then, there is almost continuous data over water resources. Ocean color
satellites measure the water leaving reflectance (Rrs) of water bodies. Converting Rrs to water quality
parameters (e.g., chlorophyll-a concentration, absorption, backscattering, etc.) is a challenging task
due to two main reasons. Firstly, the scattering of atmospheric gases and aerosols represent ~90% of
the recorded signal by satellite over water bodies. Secondly, separation the contribution of each water
constituents into the Rrs still require a lot of effort to overcome. Consequently, the proposed research
trying to make use of the recent advantages of deep neural network (DNN) to accurately retrieve the
constituents' concentrations from Rrs. Deep neural network (DNN) model was created to receive Rrs
from different ocean color satellite. The output of the DNN model were seven water quality
parameters chlorophyll-a (Chla), nonalgal particles (NAP), absorption coefficients at 442 nm of
chlorophyll-a (apn(442)), nonalgal particles (anap(442)) and color dissolved oxygen (acdom(442)) and
backscattering coefficients at 2nm of phytoplankton (bbpn(442)) and nonalgal particles (bbnap(442)).
The number of hidden layers were seven layers. The DNN parameters (i.e., weight and bias values)
will be determined through the backpropagation method. These parameters will be iteratively adjusted
to minimize an objective function (e.g., mean square error) between the NN outputs and the reference
outputs. Two simulated datasets each of 100,000 reflectance spectra were used to train and test the
DNN model, respectively. Independent simulated dataset based on Hydrolight simulation was used
to evaluate the performance of DNN model. In addition, in-situ datasets from East China Sea and
NASA bio-Optical Marine Algorithm Dataset (NOMAD) which they represent open ocean and
coastal water bodies.

Results reveal that the DNN model had a great potential to overcome the complexity of water
bodies to retrieve accurate water quality parameters. The retrieval accuracy during the validation
process using simulated dataset was above 90% for all water quality parameters (Fig. 1). The DNN
model also provided relatively better retrieval accuracy for total absorption at 442 nm (R? = 0.92,
RMSE = 10.8 mg.m>, Fig. 2a) and absorption of nonalgal particles and color dissolved organic matter
at 442 nm (R? = 0.88, RMSE = 0.3 m’!, Fig. 2b). whereas, both of backscattering of particles and
Chla showed high retrieval accuracy with overestimation trend with increasing the concentrations as
shown in Figs. 2¢ and 2d. Currently, we are trying to identify the reason of this overestimation trend.
Finally, the acdom(442) retrieval accuracies were very high for Hydrolight simulation (R? = 0.91,
RMSE = 0.2 mg.m>, Fig. 2a), NOMAD dataset (R? = 0.63, RMSE = 0.2 mg.m>, Fig. 2b) and East
China Sea dataset (R? = 0.64, RMSE = 0.1 mg.m™, Fig. 2¢).
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Fig. 1. Validation of DNN model using 100,000 simulated spectra for various water quality

parameters.

Fig. 2. Validation of DNN model using Hdrolight simulated dataset. a) total absorption at 442 nm; b)
absorption of nonalgal particles and color dissolved organic matter; c) backscattering of particles and

d) chlorophyll-a concentration.

Fig. 3. Validation of DNN model using the absorption of color dissolved organic matter at 442 nm
(acdom(442)) for a) Hydrolight simulation; b) NASA-NOMAD and c¢) East China Sea datasets.
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TE U K B SuperDARN T L Il & 4L 5 FLREL 5 @ #t & 19 fif 1
SI-associated FLR phenomena observed by mid-latitude SuperDARN radars
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Measurement of propagation delay due to water vapor
using digital terrestrial broadcasting waves
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Feasibility study on cloud and precipitation observation with airborne radar
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Nonlinear force-free field code of active region coronal
magnetic field with Hinode and SDO observations
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Study on plasma wave propagation
in the inner magnetosphere using Arase data
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HoOEHMEIL, AMELEREBEBICLZZOLBA L TICLEEELT, VA AR
— X ZMMT D4 0B F M E (Van Allen probes, MMS, Geotail 72 &) & @ [ B % M
B, EcHEISNEA 2T 2RI ATRLVLET 7 F - FE B & 0
BB A@EL CHHEEBRORER/ZMELE DL, BRI FHEMELEMHRL TR
TR E~NLmDIRFEMPT L2 LICEBRRL TV 5. 4?&@&&L—ﬁ$u_%%ﬂ¥ﬁl
X, MHAERELORFZABNOKBRZICETHICIT -2 2RGT 220, FITT 7
AvEBO®mY 7Y ‘/7“1/%1\?&1%%%@@?ﬁhow?%aﬁa%ﬁok.
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BEETYV O I7BIOT = ZMFICHES<
BR T -MOH R AT R L — P R A S B o B
Study of the ring current and radiation belt couplings based on nu
merical modeling and data analysis

B HERTF . R KRTE - RF G E 2R M58 R B RE R K

SRRSO L IIAM I D IRAKAEE I HT=D . ZNETOMEEE LD, EIZTRLD220D
RS-, B, AWFEZITICH - - Tk, A EBERFEORERGE 2 4 OBEME LA
HFEFFEO—EE LTEmML, MmO EimCE L TELEDHLNT,

1. Van Allen Probesfli 2B I K S MK AR EBER ~O & = L X
— s A A4 KRR o g

HERSE D OFHZEM O 5 6, HEREA O BAR1-1535 53 ZEAIZZh 0 TN 25 fiEdsk & Nk
K & RS, MRS TR OZEBBIR PR TH Y | ML, PERAENS
RETAHMEXBRER (VoL b)) ICkoThlERIENAED, VoL r b
DOFEFEMFEOMIL, FHRREOZHZMMET L2 O0EEHRETHL, V7L b
IXEIWCKFA A U EBEEA A (OD I > THbRLTEY, Vo7 by hoOREE
BT 272121, b o004 AU FEOMGIRIEEZ D Z ENARAIRTH D, AW
T, 2 E TEOMBBEN L < bho TWho - E T 2L X — (O150keV) lBFE A 4
DY 2 BT 5 725, 4% Van Allen Probes (VAPs) #i2IZ & 5 7T X~ 8T —
Z % W T ZE B S O ZE A28 H L, HtE 0+Z2 i35 Z & T, morx/b ¥ —0+
DOIHMEEMNT 5 (S0I) BIREZIFHA LIZ, S5, 20 S0L G L 7 a— L7 il <IRE)
(K& ULF J28h) & OBt A TR 72D, A RGBT — 2 &#fiffr L, U7
H LV h D E TR —0+ DB - 72 B FR A HEE L7,

F9. 201344 A 23 HDDAEE o 7o BEEEF O SO BLR O FFINFFEZ 1TV, VAPs 72
F—H OFRFFE RS, B X0 & HERIZUT ORI C i = 1L —0+ DAL AR Z2 [ 5 £ 23 850
T5 S0l BB AR R U7, [RRHIC, VAPs fi2 & M ERGGEIN S O 5 C ULF S 8h A3 8L
Sh., REFHOKEEIT 10 LT ERE STz, SOT HAERHCEIN S /- ULF iEhE. WEb
REIMUTIEE =R AT —0+D R U 7 h= "7 RjdEl) - O (KU 7 -z dk
) SfbEa. LOPMAITIZRY 7 hEShE o2 (R U 7 M) SfE2ms LT,
INDDORERND, ERRZOORIBEEOMA S DOEIZL 5T S0L BIR 2T, Zh
DY Ty ADFEZRNLE—0+OMEHEE CTH D & OGRAZIRB L7z [Mitani et
al., JGR 20181,

Wi, BHGHRE OB E 2 EET 5720, S0I BROFFHEIT 21T > 72, = DFEE,
2013 £ 55 2017 AT VAPs f 2 25 L 7= U=, 90 Bl oD 5 5 30 1] SOT B A [FIE S 1
7oo SOT BSITIAWRREEGF TR S v, K& 2R IT & ERMIC DT - TR v Higk
WCHEWVEIR CHRAET D Z ENH LN 5Tz, I 5IZ, FIREHOZ S ERAGELRE O K
BT — Z FRHT OFE R, SOT BIBIEAERH 1T, WK B SMAIFEIR C Ped 7 (6. 7-22 mHz)
25, XD NMITCIE Pes 5 (1. 7-6. TmHz) @ ULF IENZ K 258 E 5 Z LR &z, ZhbHD
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FER L SR OB RN D RREREONBIRIE & Peb BN L O KU 7 | Ik & O
WYy v 7R H Y, BT —0tDLNZDX ¥ v T BT Ped JKEIE KU 7
h= R U ZILIBRIEETH D 2 E DR S 4, 5 = THEE L 72 KGEAS SOT Bl oD £ 7e 8 Ak
WTHDHZEIRENT, RBFEHIICIL, SO HEBIIMKREEO U 7 L DK 9%
ZHSOTWAZ L HHLNE 257~ [Mitani et al., JGR 20197,

2. N MABEETAESY I 2L — 3 3 IS P ULF &) &
DODMHEERICL 2B BEHEE FOBBERBMEL Y v FA5M0FK

BRI e KRB O A BB G Ch D KURAFRFIZIE, B LA RE LB T2 &0
MOENTEY ., ZOEHE D R E T ONEE O IT, BKEYHEY: EoOREE
MEO—2Th D, HRMELE L THNHEINE & SR & 503, & & ORERED
R OEEIC EORESE L TWANICOWTIZI AR S08% 0, S S itiasii.,
1. 6-6. 7 mHz O JEHEL (Pcb) 4y OAXJE B (ULF) 8 & ki -0 KU 7 ME#j & OB (RY 7 |
B (2 K0 | NEBRESEE O SMAI D S 555 3 SR\ HER B B 07 1L B % & AU YW VA L sk &
NOHETH D, BEBREESOIMNEE 2 WRRO—> & LT, Bl S D022
EEEPSD) 26 2 DOEGREGIV 3T 2 DITEHE LW Z ERdD D, RUFZEIEL, Z O KIS % f#
BT 5770, SILWVEIEES ARSI 2 b—a U 2B L. NERESEICKEITS 3 &
JCHY Pes BN AT 28 H LT, R Y 7 MBS SRR #3C KT ST PSD 4y
HiaFZOTHRDZ EEARRIC Lc, ZOREE, MG CIIfekER S v B 2
DIVTWIZANE T T ABRID Y y F 5540 el | BBl B A sy K0 AT 72 3 BE B 57 DKL
FT7 T 7 AN D000 BNIERSND Z EE R L,

WFEATIC B 7= - Tld, EFEEN B Peb WEIZUE L., RV 7 MMEBIZ k- TR
SIS By T A DR D BRI e E Z i~ T Peb BN D > X = L— 3 I,
BT ANX—A A O R 7 NE#FHIZEES < 5 ot/ B & BRGS A Eh %[RRI fiF <
Z ENTE DHUEE TV (GEMSIS-RC) & VY, 3 RICHY7 Peb B A A8 Lz, S 612
Fon-EHG AR L, ZNTOITEICHAFRIVE 7 OEE F R 2 B E < Z &0
T& D7 A MBI ET /L (GEMSIS-RB) IZ A1 & LChH %, Pcb IiHEh & ARAIFRAVE 1 OFE ALAE
HE~T, ZTORE, FEOLH T TARE 7 ITARISGHNEREIND Z EEZH LT
HEEblz, R 7 MBEHOBERIZESE, X T T ARG ORRSA & TR
ERYLT 52 L ICkEh L7z [Kamiya et al., JGR, 2018],

W, K VBIFER R Peb WEIOZEM DA 2 BT 5720, KGR B AN K E £ T
SeR9 % 7 o — 3L MHD &5 /L (BATS-R-US+CIMI) O fE R4 . k> GEMSIS-RC &7 /L D4k
HEEREMEE LTHW D ET AUEEOEFEZRE L, BRICHT--TE 2 2OET
I DR ESRM R OB RS OREE TR L, SNBSS D D N RE S Peb JKEh A >
— ALV AR S D FEEERLZ L, 2 )9 LTELNE 3 Rt Peb #8404 & GEMSIS-RB
DY BRI E LTHY, BUHREE T O R 7 MEBIC X 28 T mak a2 38 L
FER. WENORME AR LT, HEaR & OB I WAy — L TR2 7 5 4
W TR ESIND Z L am Lz, Z ORITATEE TR fENTiED 5 HRT-
D I REGEIRBE DR L A L TW 5D, ABFZETl. Peb JENC L A U S
T Z By FA DA TR CX D a[EEMEEZ R T & & HIT, BT AREEICL D Peb EhD
kL - RHORRR OB T R TFE OB ZRR T H 2 N TELTD, 5%, AT, N
JIAE D Peb P B O SRR IEH~D % 5% E BEANZTHR DRI S Lz,
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KEZERMEZEZRNTEANC T IT 0 a2 ABICEBT DKERD
e PR R AT

Analysis of water vapor origin around Bangladesh by using
stable water isotopes

— MVER -, RRAR R - R BRI B A SE AR

W %E B 1Y

INFTOMETIE, N T T7TFT 428 DEKDEEIRMIK
ko#HE, ETNICIDKERORFERITE 2T 7. TOE, K
m®£EHEWm@w%m,mﬁﬁtﬁmfgfﬁﬂfﬁé;&ﬁ%
Ehi. % T, 5HEE T A v FEORIBIHFHICO W TH ELITM Z,
3/ D) mﬂﬂ%%@%ﬁ%l%%%ﬂ:# HIZEEABMET S
B 3¢ )5 1%

N T TZFT 4 va3iA (Vv b, Xoyh, FuyHxITr) i
T, 20105 C KD R ERAMEKLOBR 21T > 72, £, FANAEKHE
B £ 5 /L (Global Spectral Model ; IsoGSM) 2 X 2 K& /K R A7 1K e o
HBH, BLOKAKOERMBNT ZITo7-. S 512, NOAAD 4 m & K
¥ % & (Outgoing Longwave Radiation ; OLR) % 85°E—-97.5°E& T
HREH L, dWMIEHOFHEHEIT L M TEEL 2.

WFIERE R B &L OB E

FRETENO M E TOOLR, YL v MoBITHHKEKE L ®BE
ZERAMMAEE (6180) , IsoGSMIZ X % K ZERK Ok JF M 2> W T,
2010 o B AL Z X1 RT. BAMNPBH10HEF TCOEFE A —
Wk, defE10° ML IS ERmEBEE (Ko F &
OLR<220W/m2) N"dbt#E L TW D2 ON b, 2, YL v MBI D
ek o 61801k, YL EVA—VHIZIT-5~0% CThHho7n, HEFEE

A — #1212 OLR® 4t i ﬁoflﬂhﬁﬁifﬁ<ﬁé.*%ﬂ®ﬁ
WM CcIX, 7L Ey A= B3RV IALBRLT S ETHERN S
W, EEE R — Iz i4/bﬂﬂb%ki0ﬁ%%@%ﬁ) < 2 5.
ARAPNEUCVA—VHICEXREERERZRS, BEREFRERNSZL 25, KX
bewﬁwﬁ,hmEkHuWw@m%(%m%@%)M?y&ﬁ
/U%T nAL‘ Eﬂfiﬁ‘ok.

EJREE»)

INLERAEBMICERET S E, TLEVRA—VHICERVVTALEBR
T OO THREOTENLABLERMELENSEWVAKEK N Z I, BFEK
ODRAMEEEEEH . EFE 2 — I i,4/%¢®fﬁﬁkﬂ%
KEKVDBEB T H2MICLA T 7 MZXos TRMELPIKELS D7D
BAKDRAMELBHRLZICEK TS S, 2 T2 — v #ICT, FEELC
R D < BEA 2 R CE VR PR, BRI R o K v R ALK B A R
KEKNZWED, BARKORAMELIZTEN ERX RN,

Lo X oic, RFFEHMILICB T 2K ETERMAELIT, KEX
DERE (REWHMLEKEETOLALS T T FHE) BN ERBEENRN

ThodeEZLND.
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Tanoue, M., K. Ichiyanagi, K. Yoshimura, M. Kiguchi, T. Terao, T.
Hayashi, Seasonal variation in isotopic composition andorigins of
precipitation over Bangladesh. Progress in Earth and Planetary
Science 2018 5:77.
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BEHFEA L FEES - Ty 2INOEHRICHT HFHANLH O EE
Effects of intraseasonal oscillations on heavy rainfall over Assam, India during summer

e TS (MFFEEREKRKFEANFEE - #EE)

1. WF% H ™

AWML, 4 FAEEBICHMBAICRE LEZRNEZFFICEID, #t EBEMICE S BFEAKHRA
GO BEEEFHENLH LLOEEEELPALNICTLZ2IEEAEBHET L. FIZT v
P LAIMANDOT T~ FI)NIAETEVA—CFICHET DS2RE (HFE 100-200mm
BE) o ZEHIRKIZ %EL E~ 7 PEECOBKEGIIXN T2 KIMEESL OFHNELH
(2 HMBEWME®DE) OB OWTHHITTL2. SFEIL, KNFHOMBREIZO
WTa v Ry NENEZED, T A— VBV PAUEMNTCEHBT ZEHALE

# (Active-Break 4 7 /1) LB L TWAD2 I R RWBINTZZ b, EEHNEH
ORR EREBABONEREZSNT L, 779~ MIEEBLIOAT T V¥ EBE
btk T, XU AEMTOXNIHEIEE O Break Bl & IS L7 KREEH L2 L I Z

STWLH ZEEWHLMNITLEL.

2. E:lg % ji Yf\‘ oy {0 Asia o (b) Locations of the rainfall stations over Assam, India
AR Ty P LIMNANICTKELTWND =
IS 0B ETAEANEFOT — 5% &2 ™

vz (B . /2 EIEQCo ¥ A T mlu §™ N e
520074 1A -20164F 12 & L. 75 T 5™ g1 e 1t
= > L < o1 3 2. Goalpara

_ & 0) *ﬁ EE& U\ tl: E@ 0) f: &) y /]) :/ ]\\ /)_T‘\‘ % 26N 2 o4 3. Nalbari

J A AERL L 72 1901-20134 @ H B K & 7 ¢ ﬁﬁi
Vv FF—%+% v b (IMD4) (Paietal. & J e
2014) = FH L 7=, e 10 oo

B KB MHEZERET D720, & H# 8 0RK 12, Snkardy Colege
K R BB R R b, HUBE 3 A BB L At .
Fo. %O A M AT R Bk B 99—k R R
sANEOFRH B L, 7V vy FT — o o e e

el m AR e Ll L BT, BRSO 1 ARRARAOHE REGERERT)

ARy PHEMEKLE (BERES T —
2 X ERA Interim% Fl ) . X512, OLR L LM mIE#sIcB T A EHANLH
(2 @M BEPELD) EHMATORNELLOEBKIZHONTHHI L L.

3. fE B L B R Sankardev College: Percentile of rainfall
DIMD4” U v K7 — % L BBICH T 5 M n K ol -~ _—

SERONEA 3 s

F B SIS T D s 2 KW SR (90, 95, , 701 v
%A—ﬁ/&4wﬁ) Zon T, 7)/F?—&§§&/
CWEHBAUMEORKREITo LA, 2D §w4

r — A TIMD4D 7 — Z T BLHE % Tl - Tk 30 |

v, ZOMEMIT XD RN fiﬁfﬁﬁ%%%‘%ﬁ”é 20 A
998 —F v X A VI THRHICKE W I LR b o L
7o, F o, MWHEEN KX VH A (Kokrajhar, 0 10 20 30 40 50 60 70 80 90 100
Sankardev College, Haflong) % H L2, 22D F Rainfall (mm d~")
— 2 TDONR—F &, A VB O FE B 2 K E 0 ( 2 Sankardev College IZHT5/ 83—t 25 A
2) . ZORREKRRIL2ICTERLL. JLE (A% IMD4, (£ FEIHEAIME
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QFWEH O a RN v bR

99N — & » F A NV H & BT F
Blic>WT, RR\BEE O =2~
RNy P (BEXOT 7 a2 R

v ) EAERR L THREA A
B e oL A, b K
i AE £ @ & v Kokrajhar (A 4 7

D)
YEEOE), 77~ 7 k7
R (e~7 YLk E) ©
Sankardev College, Moridhal
College’s E D Hi fi T, N>
W A & D 12 850hPa i E 4 A

518 1 BEIM 850hPa HEZEZ LAY ML, AR : EHIE LB DRETR

BmRIEMERZE 72V, ok <

ZYMBEEZ RIS, BROEFDY 3 Kokrajhar 128545 99 /S—£ > 8 4 LEHOBEBN I KT v
DKERT T v 7 AMENHRDL b (RIRED SDRE, 9% THIWARLT )Y FIZRR) EH - F
ORI, REBFEAEL TWVWD DR

R N A HEKERTTIVIREZTDIKR
FVA—VFEILBTLIECYCA -V 7T (BRE) OIFEB N, X T AEIE ©5H F
S TWDHIRE (R ABIZBIT 52 Wbd b Break) 105549 5.

@FHANEH (X T NVEIZEBIT 5 Active-
Break¥ 4 7 /) & Kl ® %
N&cﬁwﬁih%woum)6%mLﬂtﬂﬁﬁi
Bick o2 EMBHOFTHNE® I A
7 v (7-25H AW y) &, RWOBERIZS
WTHIE2ED . T 2 — 22 (JJAS) T8
J o E 2 A MR MRS &, AR T D998 —
2 AV EoRENFEF A O IR 2~
=&z A, “\“ij/l/fﬂ%tjliﬁﬁf‘ﬂfm‘]%@ﬁ%i
Sl A4 v 7 (R ViEIZEBIT 5 Break
) kIS T 2 RMEFMPH MBS
(4) . ‘?& i%ﬁﬂﬁ%@@?}%fﬁa@i‘b‘
B, NUH VBB B Active-Breath A 7 L
EOBFRNPDL FEED, RIFRORKD DGR
R LELTHRERTDLDTETH D .

4. 5l Bk

Pai DS, Sridhar L, Rajeevan M, Sreejith OP, Satbhai NS,
Mukopadyay M, 2014: Development of a new high spatial
resolution (0.25° X 0.25° ) Long Period (1901-2010) Daily
gridded rainfall data set over India and its comparison with
existing data sets over the region. MAUSAM, 65, 1-18.

5. kR R R
(i 3 30)

4 FTYHLEHIZEITS 99 IX—EU 2 IILERE
TREA L EHMALENOBEFR (2008 FDHFI) 1EEAH
#RY. LH: EMEIZHITS 6~9 BOARFEFA
(FEA), T : OLR Hh5KRSHTI= 7-25 BEHINEE
B DIRIE (REH)

1. Fukushima A, H Kanamori, J Matsumoto (2019) Regionality of long-term trends and interannual
variation of seasonal precipitation over India. Progress in Earth and Planetary Science, 6:20,

https://doi.org/10.1186/s40645-019-0255-4

2. EEHF S (2019) A F T v LIMORNHEE-WES L7V vy FT—2%y bl

X0, HMPAERRKFEANXLETLE 39:49-60.
(E B WF 58 48 & 5 %)

1. Fukushima A, T Hayashi, T Terao, F Murata, M Kiguchi, Y Yamane, M Tanoue, H Fujinami "Heavy rainfall
characteristics and related synoptic conditions in Assam, India" International Workshop on "Extreme Severe
Storms and Disaster Mitigation Strategies", Central University of Rajasthan, India, 24-26th Dec. 2018.

2. Fukushima A, "Regionality of long-term trends and interannual variation of seasonal precipitation over
India." Inter-Institutional Symposium on Meteorological Research for Improved Water Resources
Management, Cotton University, Assam, India, 3rd Mar. 2019.
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NI T vallB T 2EMOBEKEZB (1891-20164)
Long—term rainfall variability over Bangladesh
during 1891-2016
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Endo, N., J. Matsumoto, T. Hayashi, T. Terao, F. Murata, M. K
iguchi, Y. Yamane, and Md. Shah Alam, 2015:Trends in precipitati
on characteristics in Bangladesh from 1950 to 2008, SOLA, 11, 11
3-117.

Wijngaard, J.B. et al.2003: Homogeneity of 20'" century European
daily temperature and precipitation series. Int. J. Climatol., 23, 6
79-692.
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Masashi Kiguchi, Change of rainfall characteristics in Bangladesh
using 126-years record, The 11'" annual ACRE meeting, ACRE Ja
pan, ACRE SE Asia, ACRE China-3, and C3S data rescue service
(DRS) workshops, /\ £, 20184 11H 15H

Kasashi Kiguchi, Change of rainfall characteristics in Bangladesh
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Development of ultra-small airglow camera using a single-board computer

BARRL BHIRY: - HUISBOR A

TERLATHES N2 KA, EHEEPT 2 LY —2ES 2 & ChfEE - TEEE

(MLT) NKAEHICKELSEFL5T 3, MLT fEBUZPERA & BHERROERE LTK
R[DETHiGZHEAS L CHELZBERZEFD, KRIEAAFITX A4 X =2 v 7 HHNIE
R E RIS BT 2 RREE DK XOtESRBMFEoN s 1 =— 7 hFETH 5, FHGE
AR, BT km 2P S THREIMEM T 281, BREIRO E 2 H ARz 9 B TR
FRRICEEEE £ TE LTV AIEBIE S NT LB, ZIUIEEES DRI X 5 H
A X =2 v 7BHIOETH 5, LHiSfbicsB T, BHROMiEZIZ, A TL0%
INELT 2 2 EkD S5 B,

AEiE, B vV R—FarvEa—%Tdh% Raspberry Pi # FH\ 777 OH
K& (700 nm DA EDERIMNK) A X7 %2FFKT S LT, Thg iz METL - K
Hfl S 7 RGOGBIH S 2 7 A 2 WGE L 72, AR oY%, FREE PR LETo
BN D OB 70, REHH X T ORLH L HSBHEPFTE S, HEERED
A LT ABEBERGA A= v 7Y 254 (OMTI) O#IZE 1 % B o M R -
HHALTWL 2T, BHDAE LOBERBEICK 2 7T -V HROERSERZEM T L LD
I 2N E TSR WA B~ D R EDHIT 5.
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Study on initiation and development of cumulonimbus c¢loud
using Ka-band radar
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Analysis of MMS spacecraft data based on the frame of two-fluid equations

BTE & BHEHEKXRE FHUMIKIRIEHER
=9 Bt SAHEXRF FHMKIREWRER
MR BE  AHEXRE FHMKIREVIER

HREM

BN DB PEEE T, KBRS O 1) & I8 U CRBBRIRD 7 7 X~ & iR E IR O >
T AVICEBIFRRY 2% 7 v a VRIS ZERMBN TN D, AT, BRY =
R v a rOPREUCIB DN TRENMA L 2B EE 2 5, MRIERBEROME &, zoh /AR
LT3 BEEE, R, il S 7-Ehic & 2 BE IR A O TREMIC BN 2 Y T T %
Fha L7z,

MRFE
EROARZZENRT D70, RO XS 72k (ER) HTRAALMHHINEFE M4 %
N2 DR & UTH D Fefll A 2 VT RIBEOARIAICEY #LA T,

v
neme<a:+ve . Vve) =—en,(E+v,xB)—V-p, +R,

"imi<%+vi'70i)= en;(E+v;xB)—V-p, +R;
ZITC, miTEE, ni3EE, vid 7T A~ OWAERE, elIFEMHFE, EITES, BIIHS, p X
7FI R ENT Vb, RITEERI AR T 2 EREHE, S50, 37 A—F DR
Foe, IEBT. AFTVICEATHIETHLFELRL TS, MMS FE T 4 BED AR EUL S
N5z ENL, HETHNSNIZAD T —BOZEMAR (V) X7 MLVEORE (V) | [
(Vx) REZFEMNECL > THATH LN TE D, TORMELND ZLIZE>T, 40
fIROFL (ED) 2B 58 & A AT 5 @B HERORAIZ OV THHAL Z LT
x5, OB, EATOBEE R TENT — 5 0 bESERD D 2 LI TERVA, o EITE
MBS B E T 272, R ITROEEL LTRDDILENTE S,

HAREE - ZE

AAFSETlL. Science 7t C Burch et al. [2016] 73, F 72, JGR #5T Webster et al. [2018] 23R
LCW5h, MMS {2 235 1-hE#sEk  (Electron Diffusion Region: EDR) D3T3 Z i@ils L CuN 5 2
DDA R MIDONWT, DIVOIOBR LI HEZEM L7z, M 113X Burchetal. DA X2 RMZ
B9 2 AT G R C L ARIIR AR (12 fup < f <302 fiug) OWERE (Ff) L. BT O
I A AT EE AT & B BEDOHE TE - 727 MOl (Frf) N7ry hEnTW5, 20
BB O L9, MFAITIEFICROWHEBEEZ R L TRV, MHERKIF0.74 Tho7o, Hi%
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SIHIIT, A A EBEBTOEREORHZL LI L Z A, MFITHIET D7 M

i&ﬁﬁﬁ%ﬁmfntoﬁﬁwﬁ%fﬁﬁié<ﬁ EZeA L, B, ﬂ%nwV/
/ﬁ LA JIVADERLTHERIND Z EDREND, A4 EBOBEEENAEWIZH HIH
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Vg OERTPYERRATT T, LHW REFEEPICES L TWD W) iiwmals 2 e N TE -,

1. Burch et al. DA Xy MIBTHEERE (FEr) LEFEEE ORE) O

R FER

1. Kobayashi, Y. et al., Investigation of the magnetic neutral line region with the frame of two-fluid
equations: A possibility of anomalous resistivity inferred from MMS observations, JpGU Meeting
2018, T3, 2018 45 H 21 H

2. Kobayashi, Y. et al., Investigation of the magnetic neutral line region with the frame of two-fluid
equations, 5 144 [a] SGEPSS #aax K OGBS, 4=, 2018 4F 11 A 27 H

3. Kobayashi, Y. et al., Investigation of the magnetic neutral line region with the frame of two-fluid
equations, AGU Fall meeting 2018, Washington DC, USA, Dec 10, 2018
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Reliability of radiocarbon analysis for water samples by precipitation method

mAENE . EXSIN KR SRR - W E - KA 52 A

FIEE

RERBE O IERE 72 UCHR FE ST D T2 DI 1T, BB O EMIRENC L D IRFE T~ DR BEPRT D2MERH Y |
ZDTHOMBEE LT, BN ThhTnsd, LnL, AEREICL > TL, EWoFEHANR IRV &
LD, KRBT ORFRFE L, REBEORE S UCEET S [TREE SMRURHE S L Tliffsnd,
L2rL, KPP OWRBERE EDICIRE DA E L 725 & RIBEDOILEP TR LIZS <D Z MG SN TE
0V  (Kusakabe, 2001) . UEFOALZFAAIC X » TIIIRBIEIC X D2 HE N E 2 W alRetEn H %,

IRETIZ, BIIRINEITOROVRRAEHZ DN T, EOREDORFH T EDREDUCIREDZENET D
DD, EVOTRERTE B & & T okk 2 2 LSRR D AKGRBHZ DU T TEBGELEC X 5 HCIRBEE 2 Ehi L T\ 5,
KAEEEIX, 2D OHTE & OB X 2 00T R A2 &Y THITT 2 2 & T TEIEE O EFEMEIZ D
THGEEZITV, AR EZHIE LT,

WFFERE R

BTN EATO720 5 DO RIRFEHZI DWW T, KV DICHRE ORWEUENT, “CIREE - DICIRE - 8CH 21k
MREMmoTe, TORKE LT, BB OFEEDDR R LT EMESNDHEE L BHT DA% O
ESNDLIHER DL Z ERbhoTc, 2O DORER & AKELZIRE T 2RO EIZ DN T O IR 2T — 4
ZimL & L TARK L7 (Takahashi et al., 2019) .

F o, Bia AR OGBS U TL RIE &~y RAR=RERNT Y 7L Wo Teid FikE L D
SINTIEZ LT 5 & | BRERTIREE D OEEH TR, HCIREE « 33C L ITRE SHERDPIM D HTE S & - 7273,
% < DHHRER T, SBCHRIT B> HMDAH > 723, MCIREDITLHSXTNENHEDTH o7z, ZDIBCHIT
DO, REHEDAN DO FIEIZEB W T A LN Z D MEEDIEETE LA OFEHLELC § 2L T\ D
HDEEZ LD, DICIRENIEFIZE 720, Ko7 325 ETH, SEQIXLSERA 6T,
ZOJFRE LTI, i TIEERED DR L72CO 0 b bl 7 & 2 0 B3 D BRI AR B 2 L Ul 7o 14
FHTITICRIRFBDIRADEENRKRENDEEZEZ BILD, 1D OfE R %A The 23rd International Radiocarbon
ConferencelZ THFE L, Radiocarboniti (Z&FE & 1T > 72,

BRFER Gz

Takahashi HA, Minami M, Aramaki T, Handa H, Matsushita M. 2019. Radiocarbon changes of unpoisoned water
samples during long-term storage. Nucl Instrum Meth B. doi: 10.1016/j.nimb.2018.11.029.

Takahashi HA, Minami M, Aramaki T, Handa H, Saito-Kokubu Y, Itoh S, Kumamoto Y. (submitted) A suitable procedure
for preparing of water samples used in radiocarbon intercomparison. Radiocarbon

BCRFER (FRFER)

Takahashi HA, Minami M, Aramaki T, Handa H, Saito-Kokubu Y, Itoh S, Kumamoto Y. Suitable procedure in preparing
water samples for radiocarbon inter-comparison. The 23rd International Radiocarbon Conference, / /v = — T F}
K, 2018/06/20.
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Origin of the interplanetary magnetic field By-dependent field-aligned current
system on the nightside
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AL AEBHNTIIBWTYE, B L7200 LOEE (o L E4s) SEETIE
T =R, HAWVIET—HRN D ORBIEET — X LN ENgnot-, T78b
L7 AT AV T ENTERT Uy VEERBBEO LD EF L TWRWAREEN H 5,
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—HEEY I 2L — g VTHHEZAABLOFRERLTWDN, A ER KRS
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EEO L, BHTHLREZEHE, HFEEKOENIT—RFTIEZENLL LS ORFI S
TU% (Tanaka, Journal of Geophysical Research, vol. 104, pp 14,683—14,690, 1999) .
F72WNNOMHDY R 2L —y a I —70RETHLENSL LWE D23 H 5 (Fenrich et
al., personal communication) , REPPU=— R CHELTX 2 WEHII A2, REPPU
I — RO TEAERE MRV — R THLZ ERBEBRLTWD s Ly, 22— KW
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Impact of the energetic particle precipitation on the metallic atom/ion layers

ZHER, BEXBREXRT - FREIPHEH

HMEEH

iEE/ TRV B EICITRERR E SN ENaRF/NaA F U R EDEREFE/ERAA VB
ARHLTNS. LFEEHEE, BHED/EEEICHNEL, HIRBEMDEIRILF—ETH
FITLPERRFR/ERA T VEADEENGEZENTFESINDD, TOFMIZOVTITTEA
ERMNEBLN.

AHMETIE, HIBILEBEERBRKIANEBRYIECEIRLX—BETHFHINRFE/Naf A4 >
BRENERRFE/ERAFTVEBICEZASAFEICHT IEMREZAESELILZAHELTLS
B2, REAFITRLGRAO ERFULED) T2ty FOREEFFTETL, Hattai
[CBT HREZFLICED TS,

HZEE R R

MEEICSIHENT, EHOEREFE - B/ A VEIZOVWTHTMIZT—2IREFED, IE
RT—Z DB ZEEDTNS.

FEiBRRMEN Na S 4 4—8AMh 5B 5N Na T—4 (2000-20024F) DUNEE & ETEHED,
A—OZFEHEXKRIC Na BENELTLHERZREL:. COERIE HFEOREHRERE (B
HERE 0din/0SIRIS [2& % Na T—A2 #RAWVWEAERR) LEENTH--. ERERT—
A THDHIBIMEM Na T—2OEHHEFENL, WT TILICEB LI-RABEZED-HEE AL
LERHP, BA~NE NT HNELIZTONT Na BEDOBIOENKECLGELIEMHBALI. Na
FERLVED T ZieiFHElE BKBICETIaIRILYX—FFOHAIARA~AD K1Y 7 MIxt
ST BIERTH D EBREIND. LUEICEE L TEMiswX (Tsuda et al., EPS, in prep.) ##\
EhThD.

EIRLF—BEFICHTS Na ORETOLRICHTIEREEZZRED DA, BT —52DOMFEN
IR T, ETIUEEAORMEAZEDTLNS. BEEMIZIE, KKEMETILE Na E2ET
IWEHEDLET, BIRLF—EBFICLIRK[EHIRENEREIT S Na (LEBEOETILGE
FRATLNDS. ETIFEICAVSIRKREBREMNEL Na (EXiBEICET H5HEI— FOEEMN
BHRIEIETLTEY, $#&(1F BRENLGHBETHRALGEHLZEATHERRERYIRI L
T, BIRLT—BFICHT S Na OIEETOCRICBELTHMICABTL T ZEEFEL
TWh3.

Envisat/SCIAMACHY &3 Mg, Mg® 7—4 (2002-2008%) DINE L @EifE#EH, A—0O 5
EENEREC Mg BENEXT IERZRE L. —AT, Mg BEICITBEELA—OSEE
DRKIXIERTEGEN =D, Mg BET—RIZDODVWTREHT—E29F VT4 B+9 TG 1=
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Derivation and verification of plasma temperature in the D- and E-
regions
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Study of scattering process of ring current ions observed by
the Arase satellite
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Design and development of visible and ultra violet
optical imaging system
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Plasma diagnostics around a reconnection region by extreme u
ltraviolet lines in a solar flare
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Observational study of causality of long-term variations of Jupiter’s radiation belt
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Geochemical study on sedimentary rocks in the Mino-Tanba Belt
using zircon U-Pb dating and Sr isotopic analysis
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J<=ICBYVAENEEANA R La Ly ThY, EMEa~ 7 ~OERBEDEN
e o7V TRHEROEATE ST, HBOWVIEIEDT T IV TERERDAE A
DA THo2HMICEAL, VAL LD EEZOLND. Lo T,
Shibata and Nozawa (1986)T#H E I N/ E DT v 7V T7THEROFERITE
AFERTIERNWE WIS,

& IR O TRERE I IR #88H D Shibata and Nozawa (1986) CHURIAE R PIkka & S 47z 2 5k
£ (1203D & 2901B) k*ﬂ*ﬁzﬁﬁak éym‘_ #EF (2901E) 122\ T, L—H— T T
—a ViBERES T T A BB TV a L U-Ph ERZIE L. WTRBEA
FARIE 230~240 Ma ZoR L, #ﬂffa@mﬁﬁEfﬁé ded o7 ) TREROERIT A TR T
DATxERTHEDT, s~ 7 ICRYVIAERTA R V2 THD.

[ 51 3CHk ]
Shibata, K. and Nozawa, T., 1986, Late Precambrian ages for granitic rocks intruding the Hida
Metamorphic Rocks. Bull. Geol. Surv. Japan, 37, 43—51.

AN e RINESL < JHJRAERER - EH & *ﬁﬁﬁﬂ%ﬂi FHEPT, - )1 EEK (Takeuchi,
M., Okawa, M., Kawahara, K., Tomita, S., Yokota, H., Tokiwa, T. and Furukawa, R.), 2015,
Vv U-Pb R0 6 A7 & [ RAL G B diR B2 O PR EFE (Redefinition of
the Cretaceoous terrigenous strata in the northeastern Toyama Prefecture based on U—Pb
ages of zircon). HVEHE (Jour. Geol. Soc. Japan), 121, 1-17.
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Remote sensing of trace gases and aerosols onboard an aircra
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Age determination of eclogite from the
Neoproterozoic basement in the CAOB
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FEETF Y i A Jiagantan® LR R 0 E 4 N CHIMES X #ll &
CHIME dating of monazite from the Jiagantan gold deposit
in West Qinling Orogen, China

5 o i FE%T}ZTTT%E\H%F)T-%L%(J?L@%H%% 6
REEFEH o EME RS - MK E B

JEH B>

T U R, BEAAR A Uz Ab R EEE & B o2 L > TAE U BN TH D, FITE,
KIUEGLIR DFE FLSFHR N T WD FEF O FESEIT T & 5, MFIERI SR XE T > U Vs (L O k%A
BT 5, AT E NG BEER SR, A DV &S ILR N 0T 5, BAFICEE L2 RIC D0
T1E248Ma~238MaDERMENHE STV D (Sui et al., 2018) & DD, F DM OFLEEEAEACILZA & )
(272 5 TV, 200551238 /7L & %L?”:Jiagantan(ﬁ@iﬂ?!iT*K:EleO)Long wuhetbE A J& % Fla & 3 5 HEfH
AR D& LB EILR Th 5, SURTERRIZBIES 2 BAS OFEITRO HvT, Sibixdbie—rd B o k=
Ik o THEEMICHBI S T 5,

BEIIEL L THE, T va, A, ERTHLIN, BEPMD TH WO, MEREHE -7
TNT =7 VA AERBPEDPT R, —H . A BERSEIIIERR, BOKEROE S A Mot
B A DEDOT T o EARRIENFIRE/R U VERIESEMIN G E N5 BUKEIROE TV A 0B & fREE DAL
DT ENTEIURX, EMERIEFEREET D2 ENTEX S (Suzuki and Kato, 2008)

L—HT7 7L — a VICPEEGHES ZIRA 4V EEIITEEZ AW TZ&IR O ¥ 7 o —8hFERBIEIZD
WTIIEE O HE (B 2 IZRasmussen et al., 2001) B1EET 523, CHIMEE % HV 7= 6 O3 TH 70,
AWFFE Tl BB RIGERSIRICBIT 5T A FCHIMEFHE OS2 EEd 5,

T >

P oM BIER, BSEGBIEND, ik & OBEZ R TEUKEIROE S A hEmEH Lz, BukiiE
TROFETHA FOKBE LT, B2 XZAL9F % FEOARR, SEETOaEY., HEEHEET A Lo
IR A2, ATERAEAR T2 R 530520 pw mEL F Ok 03261 5405 (Fig.1), 50~100 u mDAREM: % L,
BOKEIEROEFT A MIFKEA0u mL FTH D, ZNSMHMREUKER DT A 2 CHIMEEHIE I
L7,

TIRTIRA d B R I ERER BE A JE AT AR AR EAFJEE O B AR - JCXA-733E it~ A 7 a7 —7 %
W, IMEEFELIBKV - 72— b5um:+ 7u—7 E@oml TX108ADEMTITV, XFpIE—2 N7 75
7 R EHIZI2000 [FEHE L7-, CHIMEA{SIZKato et al. (1999) 2L 570/ T A& HWTEE L,

<HER>

14DFTF VA MRIAIZK LALEDSHT 247, 9 B29Il W TEMEE 7=, ©F VA MIREEPO4, (T
h, U)Ca(PO4)2, (Th, U)Si0O4, CaSO+D 4k TEHLINDH DT, (Ca+8Si) / (Th+U+Pb+S) (X127 5
ENHIFESNAN K, 2011) | 1SHIESTRELINSE TN (>4.0) , (Ca+Si) / (Th+U+Pb
+8) <3DWERER A Table 1. _rﬁ”o FE R 1X69Man H477TMaz R L Tﬁ@ﬁ/ﬁkﬁ{ﬁ%ﬁ%m#é ITES
R o T,

<EBE >

HERNFHETE Do 72 EHZ O\ T IIPbOEHEDMRHE TIRLL T CTh o2, BRI T RSO E A &
PSSO EPFERIEOREEICHBR L TVDLEXLOND, ~FOET VA MAITEFROBEIRPKE <
o TWHDT, AZI7 MELTWD RS H D (B3R, 20115 Figl) . %7z, (Ca+Si) / (Th+U+P
b+8) 212K BALREHI OV TTSIO B A EDE L . ARUAWRNLADOAKEEZEL TS
AREMEN B A BN D, BT WA P ORRITHIKIZ & 2 7= DAY NE 723K i 2 JE TE 227> T2 T REME D
= (Fig.l) o
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<EED>

BEF DRI 72 & WS R T OV A b &2 AW CCHIMESE R ORE Zi iz, V7., $h0EH
AN S UWVAIE SUTFEMRAEORREN K E WV, IEMERFERIEIIZE Y 2 < ORIESBLETH D08, FRIORiEE
20 u mPL L TERAMO DI T A NREWARAIRTH D,

Tablel. CHIME U-Th-Pb data of hydrothermal monazite from the Jiagantan gold deposit. The
contents are presented in percentage. Ratio represents (Ca-+Si)/(Th+U-+Pb+S).

Sample ThO: TUO: PbO Y203 CaO S Si0: K20 Nb20Os La:03 Ce:0z ratio Age/Ma
1413mon1  2.5408 0.0919 0.0339 1.0240 0.3374 0.0028 0.2804 0.0528 0.0246 15.04 50.25 1.047 2825
1413 mon1 1.2590 0.0328 0.0277 1.2554 0.2908 1.5295 0.2656 0.0102 0.0000 14.39 27.00 0.182 477.7
1413mon2 0.8880 0.0164 0.0100 1.0910 0.2584 2.3771 0.5673 0.0148 0.0079 15.83 27.31 0.180 2525
1413 mon3 0.5780 0.0058 0.0063 0.8743 0.2252 0.1309 0.0775 0.0029 0.0000 16.24 29.74 0.839 2489
1413mon3 0.7901 0.0124 0.0117 1.1278 0.3408 0.0851 0.1104 0.0024 0.0000 14.68 29.38 1.376 333.0
1413mon3 0.6875 0.0137 0.0046 1.0503 0.3003 0.0906 0.0657 0.0022 0.0000 14.57 29.65 1.172 150.2
1413mon3 0.5904 0.0102 0.0018 09844 0.2869 0.1208 0.0811 0.0051 0.0083 1500 29.71 1.069 69.1
1413mon3 0.7547 0.0235 0.0083 1.7207 0.2888 0.0977 0.1275 0.008¢ 0.0102 12.73 27.06 1.206 237.3
1413mon3 1.4906 0.0533 0.0060 12744 0.3516 0.1158 0.1338 0.0075 0.0000 12.44 26.83 0.806 85.3
1413mon3 0.7600 0.0588 0.0067 1.8842 0.2007 0.1045 0.1215 0.0062 0.0000 12.26 27.04 0.877 167.0
1413mon3 1.0764 0.0479 0.0052 1.0296 0.2360 0.1200 0.1027 0.0064 0.0000 12.47 27.51 0.735 100.7
0006mon7 2.5743 0.0906 0.0237 1.3010 0.5146 0.0075 0.4760 0.0640 0.0152 16.14 20.59 1.640 196.1
0010mong 0.2327 0.0026 0.0017 0.9798 0.1005 0.0185 0.5287 0.0200 0.0095 1540 27.78 8.025 170.4
0010monl4 0.9677 0.0110 0.0124 1.8679 0.4874 0.0268 0.3075 0.0092 0.0000 14.26 27.68 3.004 203.3
0010mon1d 0.9364 0.0090 0.0066 1.3630 0.4501 0.0181 0.1446 0.0080 0.0072 15.27 28.82 2.499 161.8
0010mon14 1.1024 0.0171 0.0100 1.4589 0.4168 0.0344 0.1466 0.0041 0.0000 14.69 28.23 1.843 203.8

Fig. 1 Back-scattered electron images of monazite grains from the Jiagantan gold deposit.
<GIHCH >
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Whole rock analyses of mantle peridotites derived from oceanic
and continental mantle
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