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Three-dimensional internal structures within quartz crystals and

the quantitative analysis of minor component in the quartz.
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BN ZEEmL, ERECEET 20N FEL#ES L (H/ERAEIRIZEIET 5 RIT Journal of Asian Earth
Sciences (2 CT/AF (Yuguchietal.,2020) 95 & & H12, FDOMODERIZISIT D R1T B AL R F2 D 2018 4

B 2021 FFAERIZB N T, REAR),

2021 FEOILFBIFRICIBNT, AROEMRKEMGIREZ SN 5720I120%, AEOED a7 2 E&ENHT
T OB E U TR Lo, AU B 25 L 925 2 LITERT 5, 2022 4EE O LA
ZECIE, HEIPEATRBCE R CTIXER R 23R & L, KRLfERA IR L NSRS T, A50HE - BEED
ATV, =y FRBERR ET S, v U FEBHT LTI, BEEIRME ATV, TNENDOEREZ &1
Y — R IRyt GBI 21TV IR OTHI e NG 2 IS L Te, Sofmic Ao (=27) W T,
EPMA IZ L 2 RATEIECO TiRE L ALREZ v TSI 5, ARIFIEIE, 2 OA5EO =ZRITH 72 N
DT E R E R TR OERIHT N DL v ADBMOEE{LE BT H0OTH 5,

2. BUBLEBFZE L (A U7 SRR S E - Hiak)

FHED CL B BRI ILIE RS2 SEM-CL (JEOL IT100A+Gatan mini CL) % AV, FHEHo Ti » Al 5 E &
2134 B R ISEE @ EPMA (JCXA-733) # Wiz, Ti- ALIREEREO W &ML, IEEE 15k, B
I 60 nA, E— 2820 um, 1 [BIORAERZ 200s (E—2 :100s, Ny 7 7T 02 R :50s79 D) &L,
[l —HisC 8 [\ (FF1600s) o v b LIfEEFRET A2 LICED | ROEERMEESD, ZNETOTFIET
%, 1 OO YAER (TAP) 2 SiOh 7Y MIEID YT, AFEADHA—VDE=HF Y T EiTo72, LivL,
Yuguchi et al. (2020)Z XU, TN E TOREGHT, LROOITEM TRHEB DX A — VTR IR0 >

82



2o 2O, ZNETSIiOAT Y AT T2 fian (TAP) Z AlOFRIICEIY 5T, 780D 4 2D5)
Jeftdh (PET) % Ti ORMHNCEID 4 Trz, EPMA 5307 0 SEM BIZC T, AEDRTOHNETE A —IN
ELTHRNWZ 2B Le, ZOFHEICEY, TiREOHRRAIZ 15 ppm, AlEREORRHRIIL 16 ppm,
ZNENDIHRRAETH 10%ORME CERELZRG TE 2, ZOX 5 NS RFEE ) EREOEHIT,
EHARERBO VI L TR AURIED BT HIE Y12 TTHECT 5.

3. WSS - B
KEpLfERa R (o v hakkh, ASEfar (=
v RRED, BRUEHEERMGE R (TR T
BRI OWNWTHRET 5, um
KASIAE A AR IV TIE 26 5200 Ti - Al IEEOE C
BT EAT 572, ALPREEIE 253 £22~1421 + 13 ppm D
g 255D, Ti AT 107 £ 11~260 £ 11 ppm OIE % £
D, ZO Ti A TiO, DIFENEA 1 & LT Wark and
Watson (2006) D HVE IR FEEF 2 FIVCRHE &1T 5 L 190
{LIREE 761 £25C 5 877 £ 21 COMEEHFT 5, "
KEFILAER A RIZBW T, BERERY 724 & BSE [ C
% - CL {2 BfG3 25 Z &2k v, CLEE LN
W& D2 2 i fife 32 Z LN T&E T, K 1,
KALAE AR DAL (H 2 7L No. 052405Q-5) D U 150
LinbaT~EED 4 WE (150 umfEfE) O BSE&E |,
CLBThHsbd, ZOCLENL, AT NV —=27 C
DZEI e L% BTS2 LN TE, fhidbsE OB
WS A RFETE 5, £2. K213 1| OfAFRTO
HULWTE CHERE L7 Ti 72 5 TNT Al IBE O LE &
FTOEAERTTIA TR T s ANV ERLTEKTH
5o ZORFERAOFIBEIL CL BIZB N T2 T M
5 U LZmT THREOBE N EIRICET 24T b
VY= TRRRIND, TA YT RT 7 AVED, CL g REIAE R RO TR T O 4 BT
G O EE TR Ti IR, AR ARk TR Ti IR EE &+ \F7 BSE & (fEE). CL & (£)
B, HEE L Ti BEOMICIZIEOMBEZET D Z & 24

L7z,
900
: 800
iy
700
600 —
A £
i B = 500 g
: 7 : 300 <
A
L k200
o TilE
e | 100
AALRE
0
700 600 500 400 300 200 100 6
FERfE(um) A

2 REAIAERER O A SR O h Rl 12 351 2 CL & &
WEEAILEDOTA T BT 7 A b (TR L Al JREE)

83



2074777 A000mfHEn, 5T 2080 1FOBEDaY L2052 ENTED, EBED Ti
WREIX 131+ 11 ppm TH Y, @R (450~700 p m fEIE) & HARTERY, 2O &AL FLAFEORH
MBRLET BB (Ho=7) 12, TIORENEINME L, CL Wi TRl o 580 umff3T (260+ 11 ppm) A3 fbHd 2
BRI TiO ISBIE N E < 72D &\ D AV N OIEENE O J[ATH R BB S 2 KT % LR sihvd, 202
EIIRIZEOa T Z 0 LTH, ZTOEO AL MO TiOy IFEERE TIE, IELWESEIREZEZ b/
WZ EZRRL TV,

INEAERERIZIBN T, 36 RO Ti - AlIREOE &SI 21T 572, ALREEIX 299 +£9~1901 +361 ppm DI
ZFiD, TiEEIX 108+ 11~304+9 ppm OIEZ £, Z O Ti % TiO, DIFENE % 1 & L C Wark and Watson
(2006) DHVEIRFEF 2 W CTEBE AT 9 LGS LIREE 757 £14°CH 5 901 £ 20C DR % /~$, CL HE D& L%
BT DA FITIHRK 900 COMEMIBEZRF>Z L 2R L TEY, RSO AT E Ui &R Tk
L7eZEZRLTWD, M3 IFAERAGTOAFERFOFRRBED TiREDTA 77 7y AV ER LT
bDOThHD, ZDOTAr7Tu7yAME, CL BOEEE Ti REOHIZIZIEOMEZ AT L2 4R L TW
5o

350
300 O
250 O
= O
£ 200 L ‘
2 O
i p
w150 o D O
'_
100
50
0
1000 800 600 400 200 0
FEEE (um)

200 pm  e——

X3 AEALREEROGIRL O P IWiml 2T 5 CLE& &
WEEATEDT A Ta 77 AV (Ti EE)

B EATRECAIRICBWTIE, 93 A Ti - ALIREDOE &SI 21T o7, ALREIIRERERUT E 20, Ti
PREEIE 16 £ 12~708 + 12 ppm DR A FFD, TiOr DIEHEIEZ 1 & LT Wark and Watson (2006) D HVE I FE 74 H
WTEE AT 9 & e bIREEIE 561 £ 119CH 5 1053 £ 21 COMEEF>, 7=, EEFESERERIZB N TS
CLGOHE & TIHREOEOHE GRS NATND (X4),

84



CL 86 | 12 ppm

193 = 11 ppm
833 +22°C

O 255 ! 11ppm
874 2145
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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 Petrology,
152, 743-754.
Yuguchi, T., Ogita, Y., Kato, T., Yokota, R., Nishiyama, T. (2020) Crystallization processes of quartz in a granitic magma:
Cathodoluminescence zonation pattern controlled by temperature and titanium diffusivity. Journal of Asian Earth

Sciences, 192, 104289.
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Study of collisionless shocks generated by high-power lasers
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GRS 4-2)

Super—Kamiokande & i\ 7= G HT R X = — A LB LA B O
Study of time variation of cosmic-ray intensity using Super—Kamiokande
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12— Experimental results —_
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QOHEBITIFEMICIIT HHREENSGEL, B - K& bl ECTIIBATOREL LRl->TH D |
KR TR TIERIE AR BB R bz, W ETIEOQOEFN S L HIBIRE R 23 e LTV 528, BT
@%%%Eﬁ?@ofﬁb\é%@%%%ﬁ?%?@o?wéo

3 202342 H 1 H 20 B2 Bl R

S OEDY 9 BT X AW (1040 m) |
o . FCP TG =B 5

75 : CLAUDIAS |2 X % #E B%
T BRI TR R M ALK

®,, O, — —
3122023 4F 2 A 1 RIZHBT 2EHMHIFI R Z~d, BARMIZIW T, FCP TIXED LHHIL Tw
205, BREEVREE 2> B IFHEFAL TV D K O I © & | CLAUDIA3 IZ K 25T HIFAL & HE ST 5,
— 75 C B ARHEALER O KBEIA 5t CIIBEEE R B TG AL, FCP T HIEAL & HIBI LTy 2 fiEl C CLAUDIA Tl
EILE MBI TE T, M ETHEMET L CWDMHEEN A ONS Z LXK 2 DR L&A T S,
BT — 2 OB ORE A THT 5 2 & T, CLAUDIA3 |2 X 2 MBI 45 2 L 2R
TE7, 5% LBUTOHRNEEZ ERD X5, B RER EICERY A TN,

BE IR

Ishida, H., et al., 2018. Remote Sens. Environ. 205, 390-407.

Ackerman, S., et al., 2017. MODIS Atmosphere L2 Cloud Mask Product. NASA MODIS Adaptive Processing
System, Goddard Space Flight Center, USA: http://dx.doi.org/10.5067/MODIS/MYD35_L2. 061
FRRFEHR

VeArf&nst, (L AL, EHORES, FhEik— TOEDY 8/9 BOEAET v ¥ 7 FomkEE(k). GPM
LOMRY R 2 L= X BRFFERS, AlERT, 2023 4 3 A
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(BIAERER 4-2)

Arasefff 2EDCEY - KA K EHEBHIC L 2BWEFTE L L ON B KX E
O EAREE £ D1
Enhancement of the Spacecraft Charging and Inner Magnetosphe

ric Researches by Arase DC and low frequency E-field: #1

SPORRIE. RAERTE BERK - 77 XA~ ERE ¥ —

1. EEM

Arase i R IEHE L - 7T X~ BN BRPWEIL, HER NI ASE O 7' X~ I B ki -+ B FE A
ORI, BKRBNOZ 0— Lt FOVX — LK - A3 Aaiife & BT+ 5 TR AR L
TD, RHFEL, BRERELEEILT T X~k #a R 5DCES - IRE B ENIZOW\T
ZDORIEIZE > THON > CE A R HF B O B O FERG, BLOENLDEhE AsiE o
E Rl S ERAI B O AR E T2,

AWFFEIT4 RERGH A =L AL H— A =L DWW TN EDH DT, Arase il 32 PN El ik &
JEDEER—WEXZD, Flo, AHFEAL N—P1TL T S BepiColombo Mio & A HE 4 H D
Plasma Wave Investigation (PWI) (235 7K & EE5 81 YEf |2 B3 s A k374,

2. ARAE-HFE
) T—BINLTSAVETE - FEFHHLURIE
PUF®D Level-2 5 —X DR AT AEEE BT HED 7=,

« AT 4 M ~8sec I FEHE) D EMS I IE (double probe, EFD E spin-fit)

« AR (~8sec I RRE) D EAR T L (single probe, EFD pot)

*1-sec S fIFRED EHHG AT ML (1~>200Hz, EFD spec)

-256Hz 350 64Hz B I TE (double probe, E 256Hz 331U E 64Hz)
«8Hz RT vV TE (single probe, pot 8Hz)

F7o. SWPIAC 7 b = 7 i Bh—r R AL AR RS RE) L o TIRAGS NV D IR D /S — A7 —H(Z
DU TH, Level-2 T —ZDABIZE T,

BRI T —X (double probe, E 512Hz)

RT X NI T — 4 (single probe, pot 128Hz)
HHT 27— ER 2o —ERMERBDO Sk | ETEL, JEY plasma BREGIAKAFLTZBOEIZ S
20, T =B LU OMEBUT, LU TARSI TV,
*ERG Science Center #llT —# https://ergsc.isee.nagoya—u.ac.jp/data_info/erg.shtml.ja
*ERG Science Center PWE/EFD Wiki https://ergsc.isee.nagoya—u.ac.jp/mw/index.php/ErgSat/Pwe/Efd
NBDOAF— AT, HEEER EICHD BepiColombo PWI 7 —4 D FHIL L THAEL T,
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(2) BEHLUVRT > v )LOFHT

BB OREMEL 70 DR T v b - BB O A ARGTEENL, FEBRIEKTT D8E
B OE (f8 potential OAEE) & TOMHFMBKGHIRY 28> & (Br)E
AZEEIOD potential ZH)) & AHEAE OBMER DT, T 60 spin KFEINICEE) 75 Z & T
BE DI LR TEI, ZNHIL M5 MZEOFBEL I E - T HEMIZITHRARETH 5,
BRO—EMELL T ~FE L DD L L BIT, sl EEHELEDOOH D,

- B vector \IRIT DB ED P ERMIRIUC OV CORIER EETTo72, (RIIRF. EFE
IE. PAESF. EEE. =B, AFh, TRE0, LREL TEERL. BAES. M
F. Hot PWE/EFD BI5T—%4: E15 vector (T T 2R EHEDHZEFHMEIRR. 5 17 @ ERG ¥4
IR REKEIE, 2022 £ 9 A)

RN L AU - BRI - T A EE L OBREMAT L, LET - HEKEICLD
B OET VEE & % FEf, BT EE 5 2 2 probe DXL DX X, FERKIEET O
HEHMNMEEEATHD EHRBND, (RIIRF, EEE, FROE8F TRRE, NMNRE
B, ZiFHf, LREE, RERE, TREE, BRE GEFELAEFHOOBHFBADTF
5, 8152 EMBREH R - kR EBF = HHEIR, 2022 £ 11 A)
BBSOHLREHMINEOT L, T IR EENEN ST TEBET 2, 640cm-3 LI LTI
9 4LA38HIT <10° 7223, 80 cm=3 LA R CIZ 4 123> 50° D nE7ed, (RIIARF, =5FHM, %
PREIE, £REH, TEERR BAES RE), PHUHF LERF AIGEHoEIISK
YEAISN-BEAAOTHOHME. RELIEXFRE BIZE- AXHERFEE, 43, pp.1-7,
2023 £)

5.0 5.0 5.0 5.0
Lm 211 211 21.2 21.2
MLT 18.4 18.4 18.4 18.4
MLAT 00 20 40 00
Seconds 0233 0234

2017 Jun 26

1 @HOEHED ul e —T DA EOG) 7 v —THEROENZE, B (B) L=
TINT 4T 47 (GR) [Nakagawa+ 2023]

() Arase BIZICL HEIHHAZAV-HRERBHOYHR— :

FlEfiE, ISEE A U /\—% g & LI LU O SCRAITICREBE SN D 77 A~ - BER
RSB, EMIC 7 & OARJE M 8 > BB B B e i TG 2 & & BB BLRIR R O By
BLRE L ABEMERIE 2 5 2 7, Sl EHEE | Arase DRCRAINZ X 2 T <,
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c EEEE TN A £ Field-1line 745 : Imajo et al. (2021). Active auroral arc powered
by accelerated electrons from very high altitudes. Sc/. KRep. 11, 1610.
https://doi.org/10. 1038/s41598-020-79665-5

- BEEEEY WA EEY & O mapping : Kawai et al. (2021). First simultaneous
observation of a night time medium-scale traveling ionospheric disturbance from the
ground and a magnetospheric satellite. J Geophys. Res. Space Phys. 126, e€2020JA029086
https://doi.org/10. 1029,/2020JA029086

ULF i E1 D Poynting vector EH~DEk: Takahashi et al. (2021). Relative contribution

of ULF waves and whistler-mode chorus to the radiation belt variation during the May
2017 storm. J. Geophys. Res. Space Phys. 126, €2020JA028972

https://doi.org/10. 1029,/2020JA028972

WD Hh_F %5 2 [F]IF Tmedium-scale traveling ionospheric disturbances (MSTIDs) | D&M, FLik
HIERES T CRRBEEIA TN REWGE | HENTOXIG T 28 - B E AT Z M, (Kawai, K, K.
Shiokawa, Y. Otsuka, S. Oyama, M. G. Connors, Y. Kasahara, Y. Kasaba, S. Nakamura, F. Tsuchiya,
A. Kumamoto, A. Shinbori, A. Matsuoka, I. Shinohara, Y. Miyoshi (2023). Multi—event analysis of

magnetosphere—ionosphere coupling of nighttime medium—scale traveling ionospheric disturbances
from the ground and the Arase satellite. J. Geophys. Res. Space Phys. 128, €2022JA030542.
https://doi.org/10.1029/2022JA030542)

* YT AN DI A —u THOERFIZ B T D[RR ) £ T Arase BLHIIZLY | Ballooning
instability DA AR, B AENZ LD Z OZ IS HER R & D Poynting vector 3 H 2 H ik,
(Chen, L., K. Shiokawa, Y. Miyoshi, S. Oyama, G.-W. Jun, Y. Ogawa, K. Hosokawa, Y. Inaba, Y.
Kazama, S. Y. Wang, S. W. Y. Tam, T. F. Chang, B. J. Wang, K. Asamura, S. Kasahara, S. Yokota, T.
Hori, K. Keika, Y. Kasaba, A. Kumamoto, F. Tsuchiya, M. Shoji, Y. Kasahara, A. Matsuoka, L.

Shinohara, S. Imajo, S. Nakamura, M. Kitahara (2022). Observation of source plasma and field
variations of a substorm brightening aurora at L ~ 6 by a ground—based camera and the Arase
satellite on 12 October 2017. J. Geophys. Res. Space Phys. 127, e2021JA030072.
https://doi.org/10.1029/2021JA030072)

W5 OIT HEER R IE B T, U TR T 2% V& [RlE, Arase SES-BLANCIY, EmEOiaig
B A T Ea MRS, (Imajo, S., Y. Miyoshi, K. Asamura, I. Shinohara, M. Nosé, K. Shiokawa, Y.
Kasahara, Y. Kasaba, A. Matsuoka, S. Kasahara, S. Yokota, K. Keika, T. Hori, M. Shoji, S. Nakamura,

M. Teramoto (2022). Signatures of auroral potential structure extending through the near—
equatorial inner magnetosphere. Geophys. Res. Lett. 49, e€2022GL098105.
https://doi.org/10.1029/2022GL098105)

*Arase 33X Van Allen Probes & iR NI R 2 FEH S, (Miyoshi, Y., I. Shinohara, S.
Ukhorskiy, S. G. Claudepierre, T. Mitani, T. Takashima,T. Hori, O. Santolik, I. Kolmasova, S. Matsuda,
Y. Kasahara, M.Teramoto, Y. Katoh,M. Hikishima, H. Kojima, S. Kurita, S. Imajo, N. Higashio,
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S.Kasahara, S. Yokota, K. Asamura, Y. Kazama, S.-Y. Wang, C.-W. Jun, Y. Kasaba, A. Kumamoto,F.
Tsuchiya, M. Shoji, S. Nakamura, M. Kitahara, A. Matsuoka, K. Shiokawa, K. Seki, M. Nosé K.
Takahashi, C. Martinez—Calderon, G. Hospodarsky, C. Colpitts, Craig Kletzing, J. Wygant, H. Spence,
D. N. Baker, G. D. Reeves, J. B. Blake, L. Lanzerotti (2022). Collaborative research activities of the
Arase and Van Allen Probes, Space Science Rev., 218, 38. https://doi.org/10.1007/s11214-022-
00885-4)

(4) BFXERIKZEFEE BepiColombo / Mio IREMIC &L S EHEHAI~NDREE :

ZOEFEIL, £V Telemetry=<Ci#E A Oil#I 23 gk LV K2 (BepiColombo : 7 /VBLANIE20254E K 00 6
2 fFE[#]) - REJUICE : 7 /VEHAIT20314FELIRE) ~D A ARDOWFFERBARE ) O IEAE 2 TE R T 5,
BepiColombo Mio¥RAIZ#i# X+ 7/~Plasma Wave Investigation (PWI) |Z X ADCEY - IKEHK
B BB, Arase L IFIZRRF O T VT F & LU —"—TEITEN D, Arasefff & DO IEIL,
[FIBLHIZEE S & 2 K EBEFHNC 7203 > T <, 723, BepiColomboiT2021410H « 20224F6 /1
DOflyby TREBIZBILE L7223, 775 (WPT) MU O 72 HPWI O BEISBLINIE 52 B17 %
72N WPTOREBHIL, 20265 ROKEFAFFERARICTESN TS, LiFNA, ZORLA
TRTH, UTORRE BT 5 Z &R TE,

B A X BEM LT[ flyby RO KRS KUE % B 2507+ 72, (Griton, L., K. Issautier, M.
Moncuquet, F. Pantellini, Y. Kasaba, H. Kojima (2023). Electron density revealing the boundaries of

Mercury’ s magnetosphere via serendipitous measurements by SORBET during BepiColombo first and
second Mercury swing—bys. Astron. Astrophys. 670, A174. https://doi.org/10.1051/0004—
6361/202245162)
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GRS 4-2)

[ &) HRIC & 2 N B FRE AR = 0 L — o 4 v OIEELS & 7T X~ B O AT
Study of perpendicular heating of supra-thermal ions and plasma waves
in the inner magnetosphere

AR JAXA - FHEEF T

o ORISR RV — A 4 - BT (LEPI). BIGEIHIZR (MGF), 7' 7 XA~ K Eh#ELHZ (PWE)
OBRT — & 2R\, BHA A A 7 v ba REE) (BMIC #K#) SR F—o(F Lt ofjox
VX —EE R X ONEB) EiE RSOV T, EEEHANC XA RICERY) L, =L — - B
EBEOFHINCIT I ENRL 7-F A ERfRATES (WPIA: Wave-Particle Interaction Analyzer) O FikzH\ =, 4
V2 WPIA {513 (1) LEPE 238Ul U 72 BB O = x L ¥ — « HmgoA 477 v 7 A (RES
HBAE) 12O\, RIRZNIRH SN2 7 7 A B OBERANT ML, BRX7 MVICERT 22—
VY N ERD, Q) WENOMARA - A L DR AX— -V FABIIE =02 LTME L, 3) LEPi @
BT (A2 OFEE ST DB ORMIAE D NN—TE5 L5, ~CHMHAERREEZE/, L
T, ) ZhZnov x4 5 LEP BUHIER A ZBE L2 EEEMEL T O TH D, Zhic
SN

Weint = ZX: Z zK:quW v [v(K)]? sin a AaAlAV(K)

G = ZZZI(:fq(EW +v X B,) e, [v(K)]?sina AaAAv(K)

REDHEEROLZLENTED, Z2C, Ey, By, 0 q. v, K. a, f IZZTNTNHBEIOBERY
RV, BERAR T RV N A F iR, HE, =T — By FA HESMEETH Y . Wi,
T ENIN D A A ~DTZ Rk EAE R LT D (Katoh et al., 2013), 72, e, T HBILG T b
N AT VEESRY MVEGHIHHNTA &l ERY NVICEBERBNMN AN MV THDH, 209D,
GIIY Yy FAZICHEEG T LR DOr— L Y I ) El# ik &4~ LT\ % (Kitahara and Katoh,
2016), 7286, HOLE/MEITAE TR OERGHIAZIT > T ieWied | GHRICH 72 - TFBLR S 7z
WS 3RSy, A 2B AV, ZFORNFERER L7225 K9 I A B Ul OB A% E LT,

20214E6 H 16 HICBIHI S 7= EMIC #EEHNCHE H LC WPIA T 21T o 72k 5. B ki o= %

NE—DREESNTNDIHXA IV T TAFT Oy FAREEFAIZESE (a > 90 DA, G <0).,
KA NERN T =% Ko TNDXA I T TEy FABBAIBEATHEICESL (a>90° DA, 6>
0) X572 ¢ DL 7e~7, Zhix EMIC WENZ KAy FABELEELSNTH D, 2L, ZhE
TOMNT CILER BEORMSEE R L, EEMREE TIHEHTE T, F72, EMIC HEIOEH S
PRSI & DFEEMER EOFEIZ2 T b 4% OBETH 5,

BE 3R

e Katoh, Y. et al., Significance of wave-particle interaction analyzer for direct measurement of nonlinear
wave-particle interactions, Ann. Geophys., doi:10.5914/angeo-31-503-2013, 2013.

*  Kitahara, M. and Y. Katoh, Method for direct direction of pitch angle scattering of energetic electrons caused
by whistler mode chorus waves, JGR, doi:10.1002/2015JA021902, 2016.
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GRS 4-2)
FPE LR F5 1T 2 TR PRI & = O fiRIR

Analysis of cosmogenic neutron doses measured over the east Antarctica

REES  JRBRY: - JRUBBUERRRER e
SRHE®  AEERAT - T MERBREEAT T

1. WF%ERW

KRG OFHRIREE 2 HEE T 5 72O OFCF T T ML, T ERUE RO A BOEEE O Tl KRS
& ZMBEDZEAL DT, Mizes®s B OFHBRINE < OFHE, 5 E s~ D B B9 5 %
< OMFESEHTHONLNTEY, ZNODOMETEONTRBROGEEEZT 5 5> 2T, AWizET /L
DIEFEMEENEHMICHRIES LTINS Z ENEE LU, —F, S L EE 2 MIRIC 35T 2 IS o
FHBREROMICOWNTE, B CTOFEMARIERNZITO Z L OREES e 8D, BT VORE %%
i CRRGE TE TV D SRV 2R, £ 2T, ABFZE i, ko 2 FH P rmE s, MmA
R EF L2 AT o e -3 2T A &2 W TR WERPH THIE L, M3% S 2T L DA LM A iR
T5H LI, BONENRRE L T IS K D REE RO 2T T,

2. WFgEiE

FARGR AR Z 31 2 F P0IBT, FEERESE (RED) SOMWIZERESCILTE TOFHRHE
WCHE L7z, YRR p LR —#H e =% (WENDI-1I) &AEICBE¥ L2/ MVillF —% o — (N
M-10) THERR SN DR —F T ipte =2 U V7V AT L&A Lz, HREBFEE GEM) 1%,
HEO0R A (20184E11 H-20194E3 1) (2B WT, Z DY AT LI LV B HFE 500 A\ s 4
(30m~3762m) [ZBWTHMEFFHAIZTTo7= (K1) . £ LT, EHOAEG LZFERER L, %
HONELTHNAEY I 2 b—3 g IS TE T /L (PARMA) Z2 VN TEHEL U 7= B 2 Beile L
BT NVOREERGEICERA L =2 U V7V AT LAOFIEIZ O Tin U,

69°S

70°8 P

O,

71°5
> 72°8 5

788

-
b=}
o
m
(2]
CDO |
= 1 74°S -
&
™~

— 74°s

o et L 2 | %
> 75° 1 & T —H s

12 o 1 ——— . ,“‘
0=y 150°W 10 \‘ [ [ 78°s

35°E  40°E 45°E  50°E

1. FERRAFRIC IV T20184E11 H 725 20194E1 H & CloHEE A i+ = % — (WENDI-1I) %
W CFREBR T ORE EIT - - S, FEIiEhZE (A6)  #EEGTRLTEY, =
S ORI TIEA TR LA E OG8RI 21T > 72, SR TR L3 ET CIEEMAEL, 209
B R—25 UBAHT O A LS Tld, $I20H B2 bz o THHEF OB 21T - 7-.
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3. WFRRER K OB

FEHTH LN KREE & P50 BRESR) OMICIXHABRZRREER R S, KKERDNE 2T
ZRE CTHEFRENME T 2 RSN HEE LB cE -, MUK LA — MR- TR 2
r B0 ER S B w0 (PARMA) 12X 2 PHIME L OBE (K2) 1ok, 4
B HI L IRV Tl TR W —&0 Bl o N T-, ZORENS KRAFZECERA Lz il f
PEFEHAI S AT AL, [IROIRWESECE LD K5 ZRGATIcB W TH, BT VOBRAECANZHEH T
L EEZONZ,

—J7 . BT D E S REIEDERWEFT T, 111K & 1EK GUERN R 5[ CHiE) ©F%
DOR—E (~10%) DB, 2O, ET VREBEMICR O ENSZRLTED, &
DICHEREZ M ST 0EEZRIB L TS, 5%, HFET AN OMEZERLT L7200
EREMEDDLE L HIZ, P TFULAERELZEDFFMIRT — X OEMNTTERE EITHELY e,

0.30 = B --- Coast to Inland ,"‘___‘.-
® --- Inland to Coast o 4
T 025 e
< L] ;,.f’
> s
e "
[ty 4_:5‘.
_’g 0.20 — "
p . .," ’,
: %
o a7
© 015 &
!
g A
3 P
- 010 s
o "
= 005 — ik
e
%
o
.-"-'. hd
0.00 —=~
I I [ [ [ [ [
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Model calculated neutron dose rate [uSv h']

2. 20184E11H 725201941 A £ TOMIRIZIUVNT, PARMAY AR U CEHE S -k
TR (XEH) & UTTRT L — Mo THIE S v 7z PR R (Vi) & oG,
70y b OEERZEIL%NANT (0<0.03) TH-o7z.

51 H SR
1) Sato, T.; Yasuda, H.; Niita, K.; Endo, A.; Sihver, L. Development of PARMA: PHITS-bas
ed Analytical Radiation Model in the Atmosphere. Radiat. Res. 170, 244-259, 2008.

R FR

* Yasuda, H., Kurita, N. and Yajima, K. Verification of Estimated cosmic neutron intensi
ties using a portable neutron monitoring system in Antarctica. Appl. Sci. 13(5), 3297,
2023.
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(BAEER=C 4-2)
MERBIZCEENIHIEY 2 H W2 HEFN O &R E
High resolution analysis of the depositional ages from coastal sedime

nts after the Last Glacial Maximum

PR, S U ITHIERREEL I 2 — Y7 A - 7355

IEERY

ErEOMBEEBMAECIEAR -V 7 ar bW LEESDEBALA OIS

PERFBERMBEZHEBERLE L THRT L2560 Z 0. EEEMI:EE?%%EEJZ’P%%

EFMHMERRECLIERBREOETI OS2 —-V 7 a7l k2T,

MR G ORBeMH L TERNELERT 2 2T, BFHEESEMEL,
WO 2 T BRI EEAE L.

WHEY V¥ — N —REE oD
roebs (R LickRA R - mREcrate

LR HERE T CHHEREOEZE LM T 272D CHEREREEMNEB L O K
5, a%ﬂ%@i%(ﬁﬁf%‘xﬂiéhtﬁﬂﬁ):f—)/7:177&13_%73’§bf BE BE I o SA
Tl 7 & SAT2=2 7, KB ONGN3=2 7, LW O18HMm8= 7 # W<, WY H
&E\{I:E%?:&E@<i:im£j?fg%iﬁﬂi

S e VT ATHM-RELE. 2N b0 RE
A= TREBFAE L2 L C, 4B RKRFFHMERBENREE > ¥ — 0 hH
WHESHEBZHA W CHEMEREZFENRMEEL EKL TV 5.
AR
FER B REEMBILOKE, HMEAELAM CRERINLE-WEER -V 7 a7
EEEWI SAT1 = 7 T4 B, SAT2=2 75 B, KB NGN3= 7 T4 B, &4 1

Qo
T
g5

=
=R
R o

&

S
TTTRE) o aEt20lBom A L Hiba et - BELZ. B

TEHHW%LT,%Eﬁk$$%%XﬁﬁH X — oK s E &
B a AW TR MR FBHAEMNEE 2 R L V5

E5
Tk oMW R & BHAb 1 O 5 kR & Eﬁ@ﬁ@wt% BEEE L AFEMNREOM
MisRa T 5. 772, oo RE2RHIc L TS ICHERBO FE 2 MR L
T,ﬁ%%ﬁikmﬁﬁﬁﬂﬂot%%%%mﬁé TR E 2 £ THE
i L7 B R ¥E (Tanabe et al., 2021) %’%%{ﬁﬁ (Nakan1sh1 et al., 2023
a) , — W (Nakanishi et al., 2023b) R P ICB T AIAHHEMOHEERLZF D
W+ FETH D.

ERR5)

MEER—-YV v a7 ilgdETns»EWRHh B OHHEBOHEE &M %2 E
Em_ﬁﬁﬁétbcm%ﬁﬁﬁﬁﬁ@%ﬂﬁ¢fﬁé.Eﬁ%ﬁ@%@ﬁ(S
AT1=2 7 ® 43 B, SAT2a 7 05 k) B X O K EH (NGN3= 7 @43 EH) , # [
B (18Hm8=a 7 o7 k) »o &dt20 oA & BEib A2 - #E
LT, #RHUELZEBL WD, EEAEEKRE, KEE2AEXTD

51 FCHR

T. Nakanishi, F. Nanayama, Y. Kondo, K. Yamada, K. Sakai, T. Yama
guchi, K. Shigeno, K. Katsuki, H. Oda, R. Furukawa, W. Hong. 2023a, R
adiocarbon ages and tsunami deposits in laminated mud layers from the
Lake Harutori, Pacific coast of Hokkaido, Northeast Japan. Nuclear Instru
ments and Methods in Physics Research Section B, doi: 10.1016/j.nimb.20
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23.02.015

T. Nakanishi, Y. Niwa, W. Hong. 2023b, Radiocarbon age offsets of pl
ant and shell in the Holocene sediments from the Sanriku coast, Northeas
t Japan. Nuclear Instruments and Methods in Physics Research Section B,

538, p.95-102, doi: 10.1016/j.nimb.2023.02.032

S. Tanabe, T. Nakanishi, R. Nakashima, 2021, Recycling of clastics in
coast areas inferred from quantitative analysis of reworked radiocarbon samp
les. Scientific Reports, 12, 650, doi: 10.1038/s41598-021-04660-3

BRERE (YBEEIITo-OEEREZET)
Ry R - de sz W E Y, RBEEMEEYICE S5 KN O SR EE
X, B2l EFES T R Y U A CHE, p.125-126, 20224F 11 H (4 3 &)
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GRS 4-2)

IRIEALT v 7 & U C O SRR O ARE TR R O /KR « SRR - RO E &R T
Quantitative reconstruction of water temperature, nutrient cycles, and ocean currents during the Holocene
Climatic Optimum as an analogue of the future global warming

[#F9E H 9]

HOERIRRRALIZ A © JEHEE TR

& I

MR TEBA RS - Yt = LR

FORFRDARERZA D IEfE 72 THNZERT 272 FLlga el o HUE
FRRICE & 7RIS B U7 (RSO iR R HT;%06,00045 /1),  AHIREATFE TR, Akl #GE0R >
LERITDIEARLREEH KM H (B 244 ; Mercenaria stimpsoni) D47 & HER{L 254 %38 ©
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A X —=THIV, BONTRIEIIN T T LOMKREZ SITICHW ., BT TRV T L%
VERL S SH, KEBRELEZOL, BELE BILREBEZME L., KBEILTT T 774 MIEH
L7z V9774 "&BZ—4 v MZFLAL, ISEEDX 5 bk u v ildiss CUCHENIIEEZTT- 7=,
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HWRIRZEICE O T8 2 AU v % — ) [z i2niz, haeF v U0 HE G
ORIV A b HR KPR S SRR RS W Ie = - B 988 %, 2015) 2 HEH L2 3
ROVCHEMRRERERIL, YCHATHIB00~KIB004F-RT Th o 7=, /IMEDOUCHEE D W — N — e E S
B (Yonedaetal., 2007) Z & LIZBFERELZ L= & 2 A, THELG004ERTR & W I FERICoT-, 22
T, /ME L E B OUCHEE Y P — NI K EIREOR RN Ed, BAEOUEKOMUCHHT#E F A3 [F 45
DEZRTZENOLIFEEN D (Kubotaetal., 2023) . PEEEL16004ERTE & W 9 FEUEIL, © 2 AT A
DFEHIRIE D RIS DIk IR /77 7 (BaKILER, Ta-1: FEEL17394) OFERIE & LA
Th D,

[Bl % L]

RPN O (BE=e) | HERI, B NSO\ T, SO E RS O 2E 21T 5 O2iE L= H |k
THEIGIZAFTEAAEBEENDH Y, 5% EBMNMOREELZITY) PTETHD, BREB LB LT, #71
H EFHITEE OB (T2bbHEMEETA2ETEE L TWEER) BB EWVWI T AT v Midb
HH0O0, REHRENAESG THHE VI HERNA Y v "b 5, UWCERIIELEZ{T-7-1TH RIFHE
I, b < EEND, RKEMZEZ LT, RO RWVEEH A EEERIT 5 2 & ¢, BOFRAR
IINTO R BN 218 U7z K 0 S OBRIEE TN A[RECTH D720, AR I LR HIFAENMLETH
%,

have T v VRO B L OWEAE) I O CEZREHT, FEE16004ERI% OEREZ R LN, i
Tl RE R EE /oK (Little Ice Age) & FEIEN A AR 2SI YS 95, JY)TEICIZ
Mo T, REE L O b0 S B C/IVKO W BREE T L EE CH LH720, A% EED T
X700,

BADE ) 204 FBEHZOWT S, dbiEE O Yk FERBRG ORE 238 U C. #iz gl ~kfiz
MTTOREINE SN D HIABR Lo T D, HIKHEE N LERT S, gEEREor ) 25
AREHZ W T, REMEE DAk T2 TETH D, HEDO KR FEEIL, T EEEICBT
57 L— MNEFBOME & Z U D HERE NN T L REERN R SN TR 0 . K EFE~DIRE
BLENO DI LR AREHRENEEND,
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Impact of global warming on phytoplankton communities in Lake Biwa
-Monitoring using satellite remote sensing-
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EEWOWM T T > 7 b BRI DR L D8 2 3l 9 2 72, KR E)

EEWSmizkiFs7en

7 A NValR AT OFEAB 2R A D &I, TEICRBT MM T T 7 b OB FREEE B LT,

[ 57£] 2022443 ~12H 12815 A GCOM-C/SGLIZ L » THITE S 4172490 nm & 565 nmo &ALy i &t
250 m) #JASMES (JAXA) »HHAEL, nLwz KIS S KRS IR E

HIBERE  (nLw : level-2, Z2[f45 fiRkE

136" 15'E

136" 00 E

Tt 5T L TR Y E— o r Z R (Rrs(490, 565))

| L | R, CRBORSEUTROKTAGEET LY X5
wd b b (MODISOEEMET L= Y X KRR % FER W TRtk L7
gwﬁj\ ) ZAVT, BEWICSITS 7 mn 7 o LaltErEH L,
I"’ 0 m \‘-Q \.§;-“
'”"*\fg . "'fhl\;};} A Chlsateasoses) = 107(Co+C1R+CoR*+C3R3*+C4R?)
- e T1 ’\ 40m i ’
Lo e s/ el R = log(Rrs(490/565))
Co=0.126, Ci=-3.65, C,=12.548, C:=73.820, C,=115.896
y AWFFETIE EREOBEBININA T, 2022426 ~11 (H1
S EIOMAEBIE) OFEEWILWIOTLIHE UK 90 m) 2B\ T
X FEAK (BEE 05, 10, 15, 20 m) ZHHL, 7 mr 7 ¢ /lajk
7 FEE ot (N, P) IREZHEIELE (B .
35700 N (." Y ":
¥ , . 1. SRRt R (T1)

(#ER L& EBR) HEBNTHE ONT20220F DK A ¥ 7 aa 7 4 Vailg oA # B212rd, A7 e
07 alRElE, 1.4~40 mg m3 (FEEY) 2.2 mg m3) O#EFAEZEE L CRY, B (7~9H) ITK
<, BN GHA (10ANB12H) (2 TN 2z R Lz, 6820 511H OB RIC L - T
ME SN WmEAE (BE 05 m) o7 uan > ¢ lalgfEix, 054~3.45 mg m3 ((F1.94 mg m3) o
#HHICH Y, FHEBRCHONIEETER CHAICH -7, B, EEMCIEY 6~7H) Sk
(10A~121) M7 7> 7 ho DT N—ARERISI A0, AEITHER: 7 v — ARBIE S )
STz, ZOFRKIZOWTIEFIT T Th 54, KBTI 5B HEEE (NOs + NOy : 0~2.3 umol L1,
PO/ :< 0.03 umol L) 23, Bi4F L Lb# L C, 2@ U TR 72 2 EREE L TV D AR S 5,
B, BEEMTCIIERLKEICHM T T 7 N T —ANRET D, LA, 20194F & 20204E 124
HABIFER DME 1L L7298, 20204FIZRKZE 7 L — A3/ g L U, #i < 202112132 DFKZE T L — L3 HK
L7= (2020 - 20214F — AL mIAFZEEREE) . S 51T, A4E (20224F) 1ZEF T L—LbBHIE N2 < 7
57 (H2) . 25T —AO/NEREAL - o BB RE, R LICRRT 2 @R - B8
PEDIEIE N O BB A~DRBIHIFEEDOBD TH D L EZXOLNDN, ZTOFFEMRFERIZOWTITEZ 4
IZIRBT S EE A TR, A%, BZE - IKE T L — LMK OFEMRERZHONCT D L L big, 7—
LDOWERNDEEWERBRICED L O B ERIFTONPFEHRL TS LERH D,
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2. BEEVAIZ LD 2022 EDEESEHMIC
BTHATEHIOO0T4)L o BEST

FRBLINC X > TH B A7 201947 520224 D H ¥ 7 v 7 ¢ Laiid g 2 B3I /R, A4 (20224F)
DAY vv 7 4 valRElE, BEIFHOBNE & ik LT, 8AZRAETOATHL - & BRI A
STz, ¥77, KEOEFE 7 aa 7 oL alEE (22 mg m?) biEFEAER (20194 : 3.7 mg m?3, 2020
4035 mg m3, 20214F : 3.3 mg m3) THwIKERo7z, BEM~OL2EHE (TN) L2V (TP) ©
ARG EITI970FERNH80FERICE—7 2Rk L, TO#%, BHIAEE THiML WD, Rk, Z7ano
7 4 valRfE b 1980 LA XM 2R LT D, BRROIRBALICER 3 238N 6 £E~D 5
MG BAR T & 4K HEE~DOTN - TPAMT &R I, EEMEREZ R~ ICERBRE~ AL
S, OV, BEMOKREZ KX EXDAREERH D, 4K Lol &k s, AEBIH & AminEi
EOFR UM T T 7 N BFRE=X ) V7R EiT 20 ERND D,
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3. WMEHAICKDEEDEEMNICHITS/0074)L 0 BE

[(TER)AMFZRIC BT A MR 7 m e 7 ¢ Lallf (20194E~20224F) D5 — & fEMTALER S T OVEIEALIE,
MRS A = AT 77 ) v o—0BEAEE K L RIERE & H[6TfTH- 7=,
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Quantitative evaluation of energy and momentum flux transportation of atmospheric gravity waves

from middle atmosphere to thermosphere in the Arctic
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O TFHEBERIT, A—n IR ItRESNIEHTIN TR FICL D END O R X —igkt EE b
BB TH D, AFFETIE, FE (F RV AT X —) BIOERBH iR =—80) 2zl
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FIF U7z b—& —81 (VHF3S L OWMFH ot 2= o —81) 12 X 2 BEUEEH S 0 L T2 D 5,

WFFEARFE DMV TBIZE L7EMF L — 2 —IC &k B o — B OB &, ISEEAS b o L Y Tl
FEMT ML —F—%FHT52 LT, T M) UATA X —LETHEEM - NEAr—LDOK
KIEENEAT DT 2 D ATREE R BN E B 2 TV D,

IR e S

KREPE =L F—0Z OEHEOHEEITIL, PERBRZOBENRINER, TR AT A X —IT X
HEET — X &t &, ETIXE WM ORI & L COMERFEEZITo 7, T, hrAYMFL
— H— i o T RREEGER BN B D72 b u A Y KRZEOBGRE L&D T-MF L — & — BT 1EB %
ORI T Tmy AFFETIT o772 2D ORFt 2 8, ISEEYSEE & & L IR ~DIREE T 72
D, FREBRDOAENIFRIUTITE S e o7z, I HITHFT 2D TRIFE ORI D72 720,

T
100 kmBiif% 720> 5 Z LA EOEEEICBIT 2 KAE RO, & 0 b Eih & OHEE 1T IERF123 72
WEEREECH D, ISEEN b A Y TEMAT L5 - EHBAIEEZ L & IC2OEBUTHIT T2MRa 21T

277,
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S. Nozawa, T. D. Kawahara, N. Saito, T. T. Tsuda, S. Wada, M. Tsutsumi, T. Takahashi, T. Kawabata,
Y. Ogawa, H. Fujiwara, S. Suzuki, M. G. Johnsen, A. Brekke, The 10-year summary of the sodium
lidar at Tromse, and its future plan, ISAR-7, Tachikawa, March 6-10, 2023.
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Trend analysis of HCFC-142b and HFC-134a observed with Fourier-transform
Infrared Spectrometer
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19804E DR A Y v Rk — V3 RLIRE . B8 O£ Rk > T, ABEFEDO 7 (CFC:
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EET D2WEICET5E Y M A= VEEE] PR S BE T B VEOHIRA Y 2 — L HIE S d
7o EOHT, AV UEHBEREOROCFCIE, LV A V@ E i L2 WHCFCHFC & k2 (28] 0
POOOHD, LIANR, THHOHFCOFITITHEREBLAENAKRER OB EHEENTEY . KUEEB) X
ROBEND LZOHE MR DOE=4 U I RRO LT D, AIFFETIE, M EEE7—U =
BN R (FTIR) BT — % 5> 5 HCFC-142b ) VHFC-134a D fiftf 217 - 7=,

2. FTIRAARIIL NS DHCFC-142b D fiE 4T
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RSN, WHEEE T T N A — Vi E E T20044E 0 LI 2N AEY B EETH2030FE £ Tlaixs
FET D2 EMRDLITND, RIFFETIE1192-1195 cm M+ UT D H ] FR M EI I 8 5 HCFC-142b D W IR 45 %
FTIRG 6T — 2B 5221280 HCFC-142bD 52 # D 1417572, HCFC-142bD W/ T A—4
1. ToonBERR LT= 5Bl 5 A L 75 A—& %\ =, FTIR AR ML OFEMTIZIE. SFIT4E M T NARNT 0l L%
AW, UIZZDOISIZUTETIR 36T — 20 BAG bzl (fk) LI Fn L1 () 128617 2HCFC-142b D 4F
k% NOAADBarrow (f£) . Cape Grim (JKX) Ol EBHIOfEE L Ty NL TV D, 20004 LRI
FTIRDfEEH EBLROENR L — L THhDZ LS

3. FTIRARY LA S DHFC-134ad fE#T

HFC-134ald, li#H &2 5 FR0mEOREME LU THRBSINZRE T D OEDTHD, EITHh—T7ard
WL TR HEN TS, REH OFMITH 144, HERIRBELIREK121430 THD, 199041 - 120518 I 23 BH
RSIIZDS, ZH BT HERIERRAL D) 1k OBLUEAD | I EEFEOF AV BIE T20154E0 b et [E 36 1T D Bl 254k
Fo7c, AFFETIE1175-1200 em M3 @ 1 [ FRAMEEIZHHHFC-134aD W 2 FTIR /3 67 — 2 DDt 4
52k Tz, HFC-134aDWIN /ST A—213, ToonPMERM L T2 i Fr DB T A L /3T A— 4% [ iz, FTIRARY
MVOFENTIZIX, SFIT4EMIENDIRNT 7 07T 2% Tz, [KI21CFTIRSY Y67 — % OSFIT4IZ L A fitting Dk Fe %
RT, A&, fitting/ T A—FEWETHZLIZEY HFC-134aDRFEZAL DRk 28 HL QWK T ETH D,
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Advancing analysis method for structure of interplanetary magnetic flux ropes

FAE LT, g s E A e AR - ERG TSR AT - THREM =

(w22 B 1]

KRB R e — 713K aa OB EBER (7 L7 RCME) Ik TAK SN, =287 DR
BaEORNHT, TOBEHEIIRKBIESEKEOMSE#EEZ L, E/-MERBEAE O X A ) 3
JA&E@aryiia— 35, 20D, NILEEBHN TEHELNEZRKBRT —2h bR e —
THEEEZROH L, TOMBHBEEZRET DM NIL TR TW5, irFik s L TIL,
force—freeliis T SN AR e — 75T ViZfittingd A2 HiE (FFEERES) & 2kTHY
TRRE S EOAL D KR PE N B 5 D Grad-Shafranov F R X AR 2 5 U 72 515 (GSTE & FES)
D2ODFENIELSZITANLLNLTWS,

ZDO2ODFHETENENERRIREICESHNTEY, —E—E1Xb D, FFi% X force-
free®ET VEZFEHATHEVIBOGHIRNH 23, A —7OE - WHEOLH> & A7
ARENEHEANDLN TS, —F, CSIETIEEA T I AN TFHICERESNT., BT —%
DR TG EALN T R CEMMUREECERT IO LTHDLDNLDEWVWIREND L., B
Ao —7OMERBEICOWTIEHIPNBORKRER LICHE SN E W BN FIEICR - T
AR

COMEMEO BRI, FREEGSIEZMA S DLDE CTHA R — Y& O 2 & ElT 5 2
EThHDH, BIEBICIE, ¥A4AT I 7 2R E2WM2 DL HICCSIELAIEEL, Kw — 7 WHrmoE
RENRELZTNIER LN E WO FREORIRZREM L7 FIEEZRET 5,

[GSiE D HEE]

FRIECITBH SN =R e — 7 O A bk, EmaZl (g 2EE BHT 572
WDICBRNEN2BEEE, FATI 7 RACELIERREOERKREE X Clittinga 47 9,
oY, HOHEEL (Il xiE, HEPER e —7IZIZ D T LZKL) B2 A
— T HRBTENRNT A= e RN E LT, Bl S TBEEbERAT L2244 )3
JAERDTND, WEROCSIETITEBN SN EANT X CEBMN Sl () &
EZCHETHEDIZ, ¥AF IV AOHBEITHEETER L TLEY, TNERITF LD
X, TRTCORLNCBT28H T — X%, Ao —7R"NEEL IO TEMLEZEETDOREL
BREFLTCWESAIE (FATFTIT2AERNLWVWELESAR) BAINAEIZEEEL, 20
[METESNTFETF—F ] IZOWTGESIEZRE A TIE X v,

X 11X 20004E7TH IGHICEBN SR e — 7 OFFEIC L A fittingf 2 BT — I &E
NTTey hLELOTHD, ZOBR T — I L TIRERDOCSIEICHE > TR MLVERT v
¥/ (A) & transverse pressure (Pt) TN FNOENEMAEOBEKREHET L E, M2D X )
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Impact of solar irradiance spectra on the terrestrial environment
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Saturation spectroscopy experiments for absolute frequency standards
in resonance scattering lidar systems
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Algorithm development for red tide monitoring
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1. Introduction

Currently, about 40% (60%) of Asia’s population lives within 100 km (400 km) of the coast.
The concentration of human settlements in the coastal zone is caused by the economic benefits that
can be gained from coastal industries/activities such as mariculture, tourism, and recreation. Bult,
population density and economic growth in the coastal zone increase the pressures on the coastal
ecosystems. Some environmental pressures are the increasing rate of organic and inorganic material
loads that lead to water pollution, eutrophication, red tide, blue tide, and water hypoxia. They cause
ecosystem/biodiversity destructions, fish mortality, livelihood/economic losses, and adverse societal
impacts (severe illness and fatalities to humans).

Eutrophication is an increasing rate of nutrient load to aquatic environments (Nixon, 1995) that
leads to red tide, an unusual phytoplankton bloom of a dominant species (Anderson, 1994). Red tide,
due to dead phytoplankton cells, frequently ends up with coastal water hypoxia. Anoxic bottom waters
can also be generated by a large supply of organic pollutants favoring sulfide generation by anaerobic
bacteria. Blue tide occurs when the anoxic and sulfide-rich bottom water rises to the surface layer
(Higa et al., 2020). Eutrophication and red tide are also associated with climate changes, as climate
changes modify precipitation, upwelling, and atmospheric deposition patterns that introduce a large
number of nutrients into marine environments. Many Asian coastal waters undergo long-term and
periodic nutrient enrichments, and hence they are suffering from eutrophication and associated issues
like red tide as these coastal waters are surrounded by densely populated countries and vulnerable to
climate changes owing to their location which are between the Pacific Ocean and the Indian Ocean.

Jakarta Bay, Manilla Bay, the upper Gulf of Thailand, Sepanggan Bay, and Malacca Strait are
among the coastal waters or embayments in the Southeast Asian waters that frequently suffer from
red tide and hypoxic/anoxic waters. Dinoflagellates (Alexandrium, sp., Gymnodinium sp., Noctiluca
sp., Peridinium sp., etc.) are the main phytoplankton group causing red tide in the Southeast Asian
waters (e.g., Yfiguez, et al., 2020; Luang-on et al., 2023). Among the Japanese coastal waters, the
Ariake Sea and Tokyo Bay are the waters frequently affected by red tides. While the red tide in the
Ariake Sea is frequently caused by raphidophyte Chattonella sp. (Feng et al., 2020), in Tokyo Bay, it
is caused mainly by the dinoflagellate group (Kusano, 2019). Recently in October 2021, a devastating
red tide also occurred in the waters southeast of Hokkaido caused by dinoflagellate Karenia
selliformis (Kuroda et al., 2023).

2. Objectives

Rapid coastal water monitoring of eutrophication, red tide, and blue tide is thus required. But,
in situ monitoring is expensive and impossible for long-term observation with a high-spatiotemporal
scale. Such a large-scale and rapid observation can only be afforded by satellite remote sensing. To
fully exploit remote sensing technology (for scientific and practical purposes,) establishing an end-
user-friendly system from which the end-users can access the data easily and freely is very important.
A near-real-time monitoring system with a high spatial resolution (250 m) is highly required by
scientific communities, local societies, and relevant stakeholders in Southeast Asian countries to
address the environmental and ecological adverse impacts of eutrophication, red tide, and blue tide.

Considering that to date, 1) there is no satellite observation-based near-real-time monitoring
system covering the entire Asian waters, despite suffering from eutrophication and frequent red tide
occurrence, and 2) addressing environmental and ecological adverse impacts of eutrophication, red
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tide, and blue tide is also relevant to many targets of the United Nation-Sustainable Development
Goals (UN-SDGs) 3, 6, 13, and 14, we are therefore proposing a research activity with the objectives
are to; 1) develop eutrophication, red tide, and blue tide algorithms for Second Generation Global
Imager (SGLI) onboard Global Change Observation Mission—Climate (GCOM-C), 2) develop SGLI
observation-based near-real-time monitoring system (hereafter NRT-OS), and 3) implement
developed algorithms (eutrophication, red tide, blue tide) into the SGLI observation-based NRT-OS
being proposed.

3. Tentative Results
3.1. SGLI verification
Upper Gulf of Thailand

Version 3 of the SGLI remote sensing reflectances (Rrs) were verified using in situ Rrs collected
in the upper Gulf of Thailand (uGoT). Of 100 in situ Rrs data collected within the 2017~2019 period
only 15 pairs of in situ-SGLI data are available after the 1% screening with +24-hr time window, 3-
by-3 pixel averaging, and applying flags of DATAMISS, LAND, ATMFAIL, CLDICE, HIGLINT,
and HISOLZ.

Sampling stations (2017 — 2019)
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Figure 1. Sampling stations in the uGoT where in situ Rrs data (blue dots, N=100) were collected
within the period from 2017 to 2019. Red dots indicate the stations where pairs of in situ and SGLI
Rrs data are available (N=10) after the SGLI data quality screenings (Bailey and Werdell, 2006).

In general, from the 15 pairs of in situ-SGLI data, the SGLI Rrs overestimated in situ Rrs
(Figure 2a), especially Rrs at 443 nm, 490 nm, 530 nm, and 565 nm (hereafter Rrs443, Rrs490,
Rrs530, and Rrs565). The main input of the empirical phytoplankton chlorophyll-a (Chl-a) algorithm,
the blue to green band ratios (RrsA/Rrs565) were also compared and showed SGLI data
overestimation (Figure 2b).

To ensure high-quality SGLI Rrs the 2" screening following Bailey and Werdell (2006) i.e., the
number of good pixels (NGP) within 3 by 3 pixels > 5 pixels; mean within NGP is within +1.5x RMS
of the median; and the coefficient of variation of selected pixels < 0.15. After the 2" screening was
applied, the total numbers of in situ and SGLI Rrs data pairs decreased to 10 match-ups (Figure 1).
However, even after performing the 2™ screening with 10 pairs of data, both the SGLI Rrs and blue-
to-green band Rrs ratios were still overestimated (Figure 2¢, d). To improve the accuracy of SGLI
Rrs data, they were then corrected to best fit in situ Rrs by employing Type-II regression following
Luang-on et al. (2021).
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Figure 3 shows a comparison of in situ and SGLI Rrs in terms of their spectral shapes. Original
SGLI Rrs mainly overestimated in situ Rrs at bands 443 nm ~ 565 nm. After correction using Type-
II regression, SGLI corrected Rrs are in close agreement with in situ Rrs. These results thus indicate
that SGLI Rrs in the uGoT should be corrected before developing local ocean color algorithms (Chl-
a, red tide, etc.) for the uGoT.
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Figure 2. Comparison of in situ and SGLI Rrs (left column) and Rrs blue to green (565) band ratio
(right column). The top graphs are those derived after applying SGLI data quality 1¥ screening (N=15).
The middle graphs are those after applying the 2™ screening (N=10) following Bailey and Werdell
(2006). The bottom graphs are those after corrections were made employing the Type-II regression.
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Figure 3. Spectral shapes in situ and SGLI Rrs from the uGoT (N=10). The 10 pairs of in situ and

SGLI Rrs data were obtained after the SGLI Rrs data quality screenings (Bailey and Werdell, 2006).
The gray line with dots indicates the original SGLI Rrs. The black solid line with dots indicates in
situ Rrs, whereas the black dashed line with dots indicates corrected SGLI Rrs.

Tokyo Ba

In situ observation was carried out in Toko Bay in September 2022. Due to bad weather
conditions, only 4 pairs of in situ and SGLI data were available (Figure 4). The observation was
carried out during phytoplankton bloom (see SGLI Chl-a image in Figure 4). The color of surface
water during observation is brownish green in stations 07, 08, and 98, but rather green at station
Kemigawa AERONET-OC.

Comparing the Rrs spectral shapes, it is clear that all versions of SGLI Rrs overestimated in
situ Rrs at bands 380 nm, 412 nm, and 443 nm (Figure 4). SGLI Rrs, especially the JASMES version,
are in good agreement with in situ Rrs. Correction on the SGLI Rrs is thus necessary for better ocean
color parameter retrieval or red ide detection in Tokyo Bay.
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Figure 4. Stations (yellow pins) visited on September 14 in situ observation in Tokyo Bay. The photos
show the color of surface water taken at 4 stations. The SGLI Chl-a image shows that observation
was conducted in high Chl-a waters.
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Figure 5. Spectral shapes in situ and SGLI Rrs from the Tokyo Bay (N=4). There is no flags applied
to SGLI Rrs. The gray line with dots indicates the original SGLI Rrs. The black solid line with dots
indicates in situ Rrs, whereas the orange dashed line with dots indicates JASMES version of SGLI
Rrs. The yellow and gray lines with dots are G-portal version of SGLI Rrs extracted using different
ways (yellow for mean within 3 by 3 pixels vs gray for mean within 750 by 750 m boxes).
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Figure 6. (a) Location of stations (no. 8, 22, 25, 26, and 35) where in situ Chl-a data were collected
by Tokyo Bureau of Environment (https://www.kankyo.metro.tokyo.lg.jp/) during the 2019-2010
period. (b) Scatter plot comparing JASMES SGLI Chl-a with in situ Chl-a collected at stations in (a).
Winter data are not included in this comparison.

Tokyo Bureau of Environment (https://www.kankyo.metro.tokyo.lg.jp/) is carrying out routine
observations every year in Tokyo Bay (Figure 6a). However, they are not collecting water optical
property data. There are more stations in the coastal waters (e.g., station Odaiba, etc.) sampled by
Tokyo Bureau of Environment, but they are too close to the land making SGLI data retrieval
inconsistent.

Comparison of JASMES SGLI and in situ Chl-a was then carried out employing data archived
by Tokyo Bureau of Environment at five stations relatively far from the land. There is no winter data
included in this comparison. As shown in Figure 6b, most of SGLI Chl-a underestimated in situ Chl-
a, though they were significantly correlated (R=0.50, p < 0.05). Such an underestimation might be
due to a tendency of SGLI Rrs overestimation at blue bands as shown in Figure S. Incorrect SGLI
Rrs at blue bands will lead to incorrect high Chl-a retrieved by empirical blue-to-green band ratio.
Correction especially to SGLI Rrs at blue bands is thus necessary.

3.2. Red tide spectral library
Red tide southeastern coast of Hokkaido

During the fall of 2021, a devastating red tide that caused massive mortality of salmon and sea
urchins occurred in the waters southeast of Hokkaido. The red tide was caused by phytoplankton from
the dinoflagellate group mainly by Karenia selliformis. Therefore it is necessary to develop an
algorithm to detect Karenia selliformis bloom. One approach to developing red tide algorithm is by
recognizing the spectral shape of waters dominated by red tide causative phytoplankton meaning that
a spectral library for specific phytoplankton species needs to be constructed. In this work, the spectral
libraries of the waters during Karenia selliformis red tide and other waters without Karenia selliformis
bloom were investigated.

One initial approach to differentiate waters with Karenia selliformis blooms and other water
types is by capturing slope differences around the wavelength 443 nm. As can be seen in Figure 7a,
during Karenia selliformis blooms, the Rrs slope between 380 nm and 443 nm (hereafter
Rrs_Slope 380-443) is negative but Rrs Slope 443-490 is positive. Such a shape was rarely
observed from the waters without Karenia selliformis bloom (Figure 7b).
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Taking their differences will thus produce relatively higher negative values for the waters with
Karenia selliformis bloom than those for the waters without Karenia selliformis blooms (Figure 7c).
The Rrs slope difference of about -0.00003 can be an initial threshold for separating the waters with
and without Karenia selliformis blooms. There are three data showing the slope differences < -
0.00003 which represent coastal turbid waters. But, they should be distinguishable by other common
classification criteria like Rrs555 threshold at the initial stage of water type classification (Siswanto
etal., 2013).
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Figure 7. (a) The spectral shape of JASMES SGLI Rrs extracted from some pixels during Karenia
selliformis red tide on 13 October 2021 from the waters southeast of Hokkaido. (b) The same as (a)
except for non-Karenia selliformis blooms (e.g., turbid waters, spring diatom, and fall diatom blooms,
etc.). (c) Scatter plot of SGLI Rrs slope difference against SGLI Chl-a. The slope difference was
calculated by subtracting Rrs slope between 443 and 490 nm from Rrs slope between 380 and 443
nm. Red data are for the waters with Karenia selliformis blooms.

The Rrs slope difference of -0.00003 might change depending on the data number. To define a
more robust Rrs slope difference threshold more data are thus needed. Thus, other SGLI data during
Karenia selliformis blooms on dates 9 October and 12 October 2021 (see Kuroda et al., 2022) will be
analyzed. The Rrs slope between 380 nm and 443 nm might also need to change to between 412 nm
and 443 nm due to high uncertainty on the Rrs380. It is also worth investigating the applicability of
other approaches such as applying a quasy-analytical model (Lee et al., 2002) to derive inherent
optical properties (e.g., phytoplankton absorption and phytoplankton backscattering) of red tide
causative phytoplankton.
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Tokyo Ba

Red tide is also a common phenomenon in Tokyo Bay that occurs mainly in summer with a
frequency of about 15~30 times a year and a total lifetime of 40~120 days a year. Red tide in Tokyo
Bay is frequently caused by phytoplankton from the dinoflagellate group (50%), followed by
raphidophyte (25%), and diatom (15%) (Kusano, 2019). We extracted JASMES SGLI Rrs to construct
Rrs spectral library of waters during different types of blooms, but unfortunately only during diatom
blooms are available.

Figure 8 shows JASMES SGLI Rrs spectral shapes for the waters during diatom bloom
collected from the Tokyo Bureau of Environment’s routine stations. Similar to diatom-dominated Rrs
spectral shapes observed southeast of Hokkaido, Rrs of the waters dominated by diatom in Tokyo
Bay do not form a valley V-shape around 443 nm. Whether such a shape is a typical SGLI Rrs spectral
for diatom group needs to be verified with more datasets.
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Figure 8. The spectral shape of JASMES SGLI Rrs extracted from the Tokyo Bay waters during the
bloom of diatom phytoplankton group. Coastal stations like Odaiba station were discarded due to
interference with the land reflectance.
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Observation of Meteoric VLF Radio Emission

Pk 3B, MFHGBRISIITERRE

TEKR O OFELBG: (FHERKBEHZEAR L) 2o THRAETHEINTND, MEMJ“%&W
FOFEIZDONTIE, 198148 H O~ U ZAREMEICE T HIEFIZHLIWHRE (CKER) ORARRC
BB B %05, @ O HBIREIREIRZ2E & O XK BN REE Wﬁéﬂfﬁb\%@%ﬁﬁ%%fﬁbh
72BN BT JEN G ILTWN D, F 2 CARFZE CIXBEE 2R EREORARIC, MEOEKEYL T
TN & BIRBIN & A R E G L, RS AR BN S - ELF/VLFE &@%@@mw o THE
B4 L B L ORI Z RN L, BRI Z AT 2 L2 AN ET 5,

202245 431 H13:50~14:20 JSTIZIX. 73P/Schwassmann-Wachmann 3EEZRRIKL T4, ~L 7 L &
JE ¢ PRERED B HBEN TS0, 5H30-31 B IZ) T TOFPAEHBRRHICE b T, EIfe
AKFHEDIZB W CVLFERBIR 21T>7-, Lo LHBmMEHIT V<, KK 7 AOFED HBLIT
MoT=728. %ﬁﬁ«%ﬁﬂ#%i%%n&ﬁotobmb OB, 2SI B T 2 ERNL—TT
T RN &%éﬁ@ﬂ?&m@ﬁﬁ%%@fkb\%<@§ﬁ%ﬁotTX%ﬁﬂ@%£&
LTﬁ@T&OkJW%%H$@K%$Lk&W?71ﬁEﬁKOWTi\i.m IRBERIETH Y
kﬁ‘f@%ﬁdﬁﬂi&%fﬁﬂfﬁi 0D o T2z, B DI DT d‘”i@fb‘éo F-RERAICBIT 557
TR TOBMNTIL, KEY T FIC L DELE S OB GO L, ERREAIRO G EAOHIE H R
17Ltoyjm%®ﬁﬁw— VIR CH D, LLED X D2, SFEEOWREREIZOWTIX, BRBHIC

B9 28T LWBLHIRE R I3E S TRy, &%iﬁ@ﬁm%ﬁ TR B BUAIEE E O & BLT—
Z DN Y 7 FOREENEATZZ L2k SBOBROREN SN D,

TSI 2 TN = TRV OEEANIIT HVLFEREI T — 2 OfENTIZ OV TIE, Bl
NTEBWHOBENBREND D T BNLOMNEIZBWTORETREEREHETE Lz, ZHUXT 7 FRICH
WD, BROBRNIESIEZEZDNNENH DD, 7 BLOBTRITA 4 & B+ & OIEHEEE O
HEE DT EADRKIL0 kn/sec TBEIL TWDHZ 00 HI0mICE D BRNELIND Z LIS,
ZDOHHEDTAD SIFEI0T X7 L7202 ENHEE Sz, Z OfFFTHEFLIT20234E3 H 1 HIZBfE S
7-STEHGMIESTRESINTEBY ., B CEHET TH 5,

134



(hifEAR=N04-2)

MEmBUWICESSAFAFPFHOBRIRETORIALEELEGHOLE L T O AR

~ DRI O W T OHFSE

Research on understanding atmospheric field fluctuations under conve

ctive snow clouds and their effects on human health based on dense
observations of the Ishikari Plain in winter.
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Development of a cylindrical coordinate dataset using typhoon reconnaissance dropsonde data
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Study of Solar Radio Bursts by Direct Radio Observation of Space Object Entry
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Investigation on periodicity of pulsating auroras associated with mag
netospheric plasma transportation—-loss processes based on ground-base
d optical observations and in-situ measurements of satellites in the
maghetosphere
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Estimating transient structural fluctuations of the IMF magn
etic Neutral Sheet by cosmic ray intensity distribution analy
sis in the GSE coordinate system

NE WEF. FPWMKRE - XXA

HEIZIGRAPES- S KB FHHKLEEHE LT A VW T, XRZEZmeK
EoMZGSEEERZRO 2R THEHBLE L TAHLLT, XE
31 2IMFO #&# (Toward,Away) OERBEEZER T D2 BEX
W (=a2a—F 70y —F) OVF v Pz bBEREEOMHRHA R
BIEHETH D,

IMFREZ A (Toward: Away) 52 £ 5 FHBRO LB BIG L LTX T2/ Y7 m—|
EREEN D FHMOBEERERFELEEEOIVR LTEA RO I 24 LEmbkic L5 [GGA
VTR EMRLETEBOEIERGTMEN IS AN TWS, ZOLEEHIWTRL EE
HEZEE S OFEROWIVUCIER LI ok o0 TH D, £ 2 THREITHE
EIHIZE > T2 HROFHBOWN 2 KT KRR G MEICEH L, Toward & Away O A4
DRM DEMNZ DWW TR 21T o 72, T OfifFT b EMIM OEFHZ L5 RTh v . IM
FIESE R m A2 BT 5 b7 o = > MR & B2 B A1 2 5= R 20 B <0 1
FPEDFRHT & 170> Tnipwy, BHEEICHE L TRy 7m—] #&£T [(Toward-
Away)/2] 2RIt~ v 7 L il & A% HE L T\ b 7 Z —Ei R (Boundary) fEi 2 B 1) 5 R
FHEMATEIC LY, h TV N bt 2R A5 580 ThDH, REHE(20 22
) I TowardfEisk & AwayEiRIZ 81T 5 KRR T MED 2 kot~ v TL&AT - T=DTED
R EZROENRT,

FHARIAE KPZETEEE 2 RTTMAP
Toward
N B B e e N I e o e e L B o o e e e e B e e B e e 0.25

|HH|HII|HH‘ T

0.05

'HIlHH'HIIlHH‘ |

Latitude [deg]
3

P I

L Low v bvv v bw v v b Lu
10

Ll
12 14 16 18 20
Solar-time [hour]

141



FHEEHEXGEESE 2 XTMAP
Away

—T T —

%
OI ; | “I | ‘é‘ | Iél I Ii‘uslol;r-'li::el[hll)u‘rlul
ST R R O PR AR 2 Yk T MAP: % 5 AR 6] 4 1F 45
2004F~201 74}
[ RH 3]
BIETER

1. /NEET], FHERRE LS & IMFEE(Toward or Away), 2 0 2 2 4EEISEERMF
FetEs [RIBHERBBE L FHBRE a2 L — a3 v ) BLO TRGHE - 52H7# B
DOIFEFFERERES] , 20234F2H28H~3H1H On line

2. /NEIEEM, KiEEEEEmuonZimdilc X 2 FHREELEOMIE(29), HAY
P20 02 2FEKERS, 202249 A6 H~8H, [MILFER K

3. /NETEEME, KSR EmuonZiESEC L 2 FHEME LT ONFE(E0), HAY
%4202 3FEEERSE, 202344FE3H22H~25H, On line

142



GRS 4-2)

VLF/LFH5 B & W T2 KBS 7 U 77 & B R aE BlERE A B o BLRIAFZE
Observations of variations in the lower ionosphere due to solar flares using VLF/LF electro
magnetic waves
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Sampling of bioaerosols aboard an UAV above a forest for
investigation of the ice cloud formation processes
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Development of a Method for High School Students to Search for Sources of Greenhouse Gas Emissions through Big Data Analysis
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Monitoring of a volcano (Sakura—jima)
via visual IoT technology and infrasound observation
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Study on solar cycle prediction
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S| B @ B # E SuperDARN ground/sea backscatters & FLR @ B8 1%
Sl-time ground/sea-backscatters of mid-latitude-SuperDARNSs and their relation with FLR

MERKKRE . AFER., AMXKZE - BERFHEHREREHEEL L 52 —
MEMELHE - LAPEE - BAL £, FHEXF - FHEHUKRREHER
ARBRE - EFHR. TEXF - FHBKEREEHRF

ik B, BIBHBBIRR - ARHEHER

HARE. BB RA - L EFRM#EER

THRF. LANIXESFEMER - SETYA I FH

(8735 B #9]

SI (Sudden Impulse) [EARGEEIED AR T, hETIIHIGRECDAE L LTHAINS, SIKEHEE
JEBfast mode waves& L THESBIRNFEH D, TNHAEBREKBEOMS - 75 X7 & (EEZRA=thkE L
T)Eh#E A MIZH#REh(poloidal-mode oscillation) & & 5 5%, £ L TE AN IREF IREN(Alfven mode TDOIRED)
& #IB(Field Line Resonance, FLR) L 3 2EARE S TLVS [e.g., Southwood and Kivelson, 1990], L A LFLR
[CEVWTINFETEITER SATUO - AREAIRE Ltoroidal mode CREAF R DIREN) TH o1z, Hh WIS
TIEZOERAIBERICRAINL-HTH B,

— A =& ESuperDARN radars (AT SD &5 7) IZEWVWWTIE. ZOZEEEHLBLNIEHMBE TS XV
MVLOS (R#FEAFEE)D S5 ground/sea backscattered signals (ML F GSBS & 529)MDVLOSH(Z KEARI(4-5
BT 2 B —EHIDEIASERICERA STV S [e.g., Ponomarenko et al., 2005], GSBSMOVLOSIXE#f
BOREEHIZL>TLARHEELLLGELDOT, BKEOBEAROglobal i ikENH LELREIDKE & E A
bnd, F£=. LEDOGSBSERFHEREEAM P ICFLRARB S N-FlEHmE SN TEHY [e.g.,, Ponomarenko et
al., 2005]. Ftnl=& Y E L3N EEHFIRENIE poloidal mode (BIEARDIREN) E ST NS, LERBXHD
eventsTI& SI EDEEIFR oMM 0T,

—h. PREGERBRELYBABRNREARINSHEVNTWNS, FLABARTSATEERIN LY KE
WAEBEBREILICK LD GSBS 1R LHHMERINENIELHAESIATLAEL, £I T, i EHERE
ZELEMBESED “ELV MAKREFRBSE2A0BEHRE LTREBAL SI OFKEHEIZEVNTE
NERAEL. FLFLROVRASNIZIZEIZOVT TOEBEIRBERE, SIAMRESE IS XIEEEHT
TEDNAHARDEENTH 5.

[(BAEAE]

HE D12 (1% < DeventsEEH S 1812, SuperDARN Hokkaido East and West radars(F#&E ZHIE) % by
ETHN TNLUNDEZELLDSDDT—EELER D, FTSIOEFZEED. TN SITDLVT GSBS-VLOS HITK
BAROLNTULANAR, RONTVRESEFEIZFLREZARONATLEMAR, RohTWEEBEIE%E
DEFREFRBEL S EMBRERBN TS XATEEEZHET . TLTZTOEZAERBEE. KEERE
E-BE, BKBEEPEEER. FLUHET 5,

(BARHER]
COMRFARBEEORNREE (2022 FE) &L YATIC, BHEKXRF - FHHMIKIRIBEWMZAT - B LFRFE(2019
EET) - hERITEK BEHE  BAAERIR) NERLEZSIA R M 1HOHETISRIBELIZ, SOOI
b IE Hankasalmi, Finland (MAF HAN &§297) @ SD T4 Pykkvibaer, Iceland (ML PYK & 5297) D SD THEAI
ENTEHEY. 5T HAN Beam#l [CE WTHAEIZ o=, 9745, ~14hr UT L& GSBS AEEMICEAI S h
TWE=DOER, ZOBRBESEFENICH LT, ~15:10UT BHIR® SI & (FIXFEFIZ VLOS D& LVKREIIR R HE
L ~30 S LT=. £ D VLOS MDIRIEE FI4BIX FLR [CHREMIZH 5N HBEKREEEZHE >TULV=DT.
COREBBARIEFLRICEYVEL-EEZA BN D, 1212, VLOS D K{EA 100m/s Zi#BZ TL 1=, GSBS
FRIFA TIL & % A ionospheric backscattered signals AVBTE L T\ EBEZ DIZE STz, £5F 5 ERHARDH
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HAN & PYK D#DM D beams T FLRevents Z BREIE L THE. £D1D1DD beam I find_FLR.m % &M
L. Bffevents A2 THBIRESNDEZAETHind FLRMZHREBL. ThEL>TERBE LT,
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T, £TDcodes % IDL EFITEENZATHATITOTSI 05 %ToTWVS, LH L. EiTIZREED
SEM L. 2022 FEDICIETERICES G Tz, §RTOTSI VI EHRITLESRTHSESFETH S,

022FEFDEFNDTOT S UTITBWTIEE . 2021 FEICBEEDCcodes TR L =R OMBESR ZHE
T AHBMAEDEMBRET LT o1z, TNIEUTOEY TH D,

2021 FEEIZIE HAN O£ T D beams 0 FLR events #BE77 M codes TEEIRIE L. ZDHER. BHRTIER
FETELM2I=events HLEHBEIE S . FDHIZIZL ionospheric backscattered events 3 sea-backscattered events
1LEFNTULE, FLT, AESNEETOFLRevents [I2DOWTH BT AHMEBE TS AYBEEHE L&
Z A, EBtRE RS AR < T4 ionospheric backscattered events & sea-backscattered events & TEEMNKE R
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backscattered events & sea-backscattered events TOFEE (L& YiliLME &4 51z, 2023 FEIZIE Lomb-Scargle
BATICE Y AR EEZ LITA2AEERIFLIZVEEZ TS,

(51 AX#K]
Ponomarenko, Menk, Waters, and Sciffer, Ann. Geophys., p1271, 2005.
Southwood and Kivelson, JGR, p2301, 1990.
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Offline analyses of optical and chemical properties of organic compounds in PM2.5 collected
at urban and forest sites
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Three Dimensional Measurements of Atmospheric Trace Gas and Aerosol
using UAV and Compact Sensors
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Development of the retrieval of methane isotopes
observed with Fourier transform spectrometer
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Space weather study with cosmic ray data analyses
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3-D monitoring of forest space by aerial photography and analysis of images taken in the forest
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Particle Heating and Acceleration Associated with Nonlinear Plasma Waves

REFZFA HRURFRFR - BRI R R ER R R B

WFE H Y

LT ZEM 77 A~ B\ TR T 7 A= l# 2/t L T — - @B REOEEN/EZ D LH
A6NTEY, 77 A< WB)OBMRITRBE - HERESKE 2460 &9 D84 il T T X<kl
BRI CHBERZR 2 R AR TIIRFICARA v 2T =, A AoV 7ubn g, I7—%F
— 72 EDOBEMARWEENCHOWNT, ZORMEIERE, HF#ERa e — L MEEDIERR, EENIE S kT
OHGEL,  ME, K, F72Z2h OO EORRMEICOWTEFT 22 HMET D, 20K 9 el
EIORBGE, @R, MK — A, BKESRm, BKER, NEBEKER EH 5w HEIKTR O
5. WEFEEED PFEAZE LT, T D OFEEME TR LD EEIE L O I@ ML RN O BE T
LS NG.

WFIENA

REFIIRICF MR AN T T A~ TCEMINDIZ LI THELONAE Y I T v A F k4
HARLEEMICER Lz, B v 77 v 7 A 4 N3EEE S N ER ICIEEZERICB O TR 72 ) v 7 .
E— AR EO 2 ENEIE SN DD, TONHITRICIIARLETH Y, EHHMIKEMT D EE %
HENTNWD. ZOE Y7 T v 7 A & U REORLZENERCZ OFEFIEEE D EEME IS E & KA - HE O
FEAERC KRB I B W TR SN TV 508, AWFSEIXZ oWPFEfRIcE ]l L TiEY 2 = b
— v a v EHRNRE R R T T

HET I 2 b —2 a3 U CIEET - A A RITEBFRAYIZH 5 Particle-In-Cell (PIC) k& E 1 & ikl
LT A TV RIEEAWEEEY I 2 —2a v OmFOET VEAWTHEEIT-72. 72721,
NAT Yy RIEFAREFERETET LV (B2 AROEMEZREOMKE LGIR) 2H0WE. Eb60
EFET BV THEMEY I 2 L—3 3 SI1RIEE KO IEE 7 /L 2 RBLUTIES TRV 1 72

B, B o7 v 7R IBICEE OISR Z > T25E80 ) 704 (E—Laiitn) 2REL,
—AKRDOPICBLIONA T Y v Ry ab—varafiolz. TORE, EIEDAlfven-Ton-Cyclotro
n (AIC) &— KX 7 —F— FIZOWTIHME THEESCHEN —H L TWD—FHT, ®EK - mEEE
TROIEFEDIon Bernstein (IB) £ — FIZOWTIImEEFIZREREVAR LN, ZIUIEREDIB
T — RIZBW T %I E T DO Landauli iz O Y RN T & 722\ 728, LandawlBE O RN E T
WRWWNA T R ab—ya T, KVEERERDOMENKRL 2ol BZ2bND. Ik,
FEIREDBEWITERIEMNT NS bHER SN TN D, /T A —=F = OfERN S, LandauldizOzh i
Vw7 T AT DBENRKE, F2U o THENRKEWIGEICRICHEEICRD Z ENghol-.
T RO BE AN RICL > THEYIRET VEEN T OILERS S Z L E2RET 5. FilziX, KB
BN D L DTy 7 T v T ATV DEENMENGEIZOWTEINAS 7V y RKBRELIZET VT
HEEZ2D., —HT, BRIFEO LI R Y 7T v 7 A 4 OBEENEWEGAIZIZPICE A
TR B0,

BRI A T, MMSHEDOBRIT —% 2 HWizkA v 27— O biTo7-. kAT 3 v 70
N—Z N E— NBLUAIT — % 2 VT, EREGEREFEIRIC T 5 m B (f/.=0.1-0.5) OFRA v AT —
W DR L EEEW T A —Z OB EZFEHINCTN, R OAlfven~ v B E AR A v AT —JEIREE D
MHCHRE AN S D Z o iz. — T, A v AT —EOREBREREOREIZIZE->TEHT,
AT E S AZEENTE L O - B 2 =2 L—3 3 v L OB RSB b EE 2B
5.

169



WFFEsEFR

1R, REFZEM, ©v 277 v FA T BT 5 REENDNA T Y vy RyIalb— gy, Ja
pan Geoscience Union (JpGU) Meeting 2022, #:iE, 20224-5H

2. [ H RS, KEFZEAH, FF8EAM, Outer Heliosheath® V v 75540 O EVEIZE 1T Dion-Bernstein
T— RO, 152 ERERK - HEREEE S, MR, 20224FE11H

170



(BIAEEEX 4 — 2)

ShPEIRIC 35 1 % W5 R LS E Ok T B A T i B A 2 R
O 45 FF A

Direct evaluation of sea salt particle flux by eddy covariance
using sea-spray spectrometer probe over the open ocean
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Study of particle acceleration in 1950s — 1970s flares
based on the database of Toyokawa Radio Polarimeters
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Study of role of the ring current in the inner magnetospheric dynamics based on numerical
modeling and data analysis
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5 (& EVN+MARLIN @ L /> FIZ &k % 30286 & 3C318 DERET Y TTH B, *
nNFEN, BRAEOBELE DN, RBIZZYUSHABLATVWEAXREEFDY
ARXRET 72 TRIBEDF-O., KEBEN ) D ODOHBEWRERE LS %
AW

Ul JUVUOHRETEGVREDRERZRAE LD, BEMNGZ EARERHAT
Hd. LHLELL, KRENSGRICRIDZEITHEES S,

176



F1 THERERQIFE11A298M512A18) ., BFERHZLDIEFOXRKE
DE0BTEICHBIL, RABMPDORKSNR THD. “N ERRSNEBHERETR
BHTH S, 1ch (X2)1I VEREREAE H REOEHEHE T, 2ch [ZAEFERAIASB & H R,
Sch [(FEREERAAE VImR. 4ch [XEREBRIIBE VIRIKTH 5. HROMBENTITE)IERAFRT IPS
FROBEXE (3C10,3C461(CasA) &HICEFERM LLTHLVLIDLDTHS, ALV
ToMBITIEII O ONFEONEMERT, 306286 (XY T—H—, 36318 [X compact
steep—spectrum sources (CSS) T#H 3.

Maximum SNR in 60s Source Flux density Mirror A Mirror B Mirror A Mirror B
integration in TGSS[Jy] H-pol H-pol V-pol V-pol
2021/332 21:37:18 3C255 15.1 7.4 16.5 1341 133
2021/332 22:46:48 3C273 115.7 13.9 15.3 226.1 227.7
2021/333 09:38:53 3C461 20.3 N N N N
2021/333 10:41:00 3C10 18.2 N N N N
2021/333 21:33:22 3C255 15.1 10.1 11.3 136.2 134.6
2021/333 21:53:04 1136-13 22.3 N N 222 222
2021/333 22:42:52 3C273 115.7 15.2 19.1 235.5 256.3
2021/333 22:56:03 3C275 18.0 N N 18.5 19.5
2021/333 23:09:52 3C279 20.7 7.5 7.8 116.2 114.6
2021/333 23:25:21 3C283 56.3 N N 271 28.2
2021/333 23:44:37 3C286 171 N n n n
2021/334 00:32:35 3C298 68.5 6 10.6 941 91.6
2021/334 01:33:16 3C318 18.6 N n n n
2021/334 05:53:58 1938-15 26.7 11.4 7.7 43.7 43.9
2021/334 09:34:57 3C461 20.3 N n n
2021/334 10:37:04 3C10 18.2 N n n n
2021/334 21:29:27 3C255 15.1 15.1 10.3 144.3 141
2021/334 21:49:08 1136-13 22.3 N N 23.4 23.3
2021/334 22:38:57 3C273 115.7 27.9 15.5 264.5 249.8
2021/334 22:52:07 3C275 18.0 n n 229 20.7
2021/335 09:31:01 3C461 20.3 N n n
2021/335 10:33:08 3C10 18.2 N n n n
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normalized std deviation
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1 sigma error of DM
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Evaluation and improvement of in—flight magnetic field data of Arase
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CIC&Y, v RI=ZEY AL T T IR ORI BLH, EIRO T EORE, EMICHEE), ULF
BB 2 E DY A = AR TR TR N WTRE & 70 Do BB OV LU D BFFE DO HEE ~ D E RS
Wrrsn s,

& O DY 7T — Z IXIANFHBAIEFT O T — 2 Y — SR OB E ]~ & 0 TR F i, RES
No, P LOHLEDOMSET — 2 2L TT 74 AL A7y b, RRAMIEREE . BUEIZL
BIpRT A= ZHEH LTS, BIE LT =213, A4 HBRATHMEKREM IS b A =2
T —DT =Y =N Lo THLETF— LI OIIEE IR S, 2L OV A = AR HH
S TWND, AWFETIE, ISR EWIENT A —Z ORFELLOFHE 21T 5 & & b2, 2o RELT
& DOIFREFBLINT — Z fENT 24T 5 1o ICHE . BRI T ORE OB Z1T > Z L 2 A& L7,

(#2251

Ll EDH 6T — % OIEFIEOZ B EORGE, BAELLOFN 21TV, B0 fREe, R
fiERE, JAWEENE, 7 AV T 4 7T 7N BT = EESRI ED, T2 R0 EEIEI T, T
— X OFHIE. HOEEEORME, BGEHIZROMERES. WEEE CBIl S N D57 — 2 ORHEIC
ONWTEERMAZEOSHEMFICL > TITbd Z ENEEN D, WREHIEEEPI TH DI FE D,
HOBEY AT AU H— A N— BT — % & FIC OIS RIE ORFFE 21T O g L HlE L <
BEtaiTo7-, HEHRDUL., a—D Nt T4 Vb EbERCH LM = 2AaE A LT,
eI, T— 2O 7= 0 7 vy NEHIRIOA 71— U > DRI Lz,

[WFZehE S - B2

20224EFE 121X, FHNLLEIN O OfAEEEL LT, 71y bR°T 74 A2 b OREZALOFAN 21T -
oo 2022F D LV T — 13, TNETOSMEL IR | AV U mITIRIF AT 2B E SR 5y D A
Ty NOBIENRHSRZ2 WA —ZARBER LT-, ZORSOF 78y M. A E IR OB /N E 0N
FKECHDT =X EHNTROTWD, 78y FBEIEH SRR W — R T, BUESREREREEZ S
NH0, KRB X O EORGHT, EERESTEERITH Th D, A7y FBRRIETE TV D
F—=AZOWNWTE, ZNFETOAF 7y MEEBRSKEAELTEY, W, A7y hORY 7 MIEX
TWhWnWeEEZLBND,

BERKGAREIE N ERMEEICH Y . 7T AR -0 B DT — Z OFRNT D 7= D12 b G T — % Ot
DUEL INDRUCH Y | 5l & ERICR DT 5,
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Investigations on origin of the fine structures forming solar type II bursts
KEE ZFEB(RALRZAZREZHRER)

1. AREM

ABE(~IL7/a0FEERHECME)DFEEIZFEL, KHz~GHz #HICEHEER/N—ANNHEIRT S, =
DH T, CME FERFITHEH I 5. 1 100MHz FTIEEB A ITHh > THEEL. BEDFEOHIGEEIRKF) IR
FTOREFENDIN—RH D, DTRN—RMIKFFTLHHBFESICLDE 100MHz HTO S EFHE-FKES
BOIARIMVEAN G, [REFL2TON—XMNIHIREFEAHK 100msec FEOMMBRBENLEHASNTEY.
MBS X KELRRHMRN) I RERT ENELMNCHED>TLNS, CORKRKRR IO EHI NS, HHA
BEORRICOVWT. BIRO: — A0+ FBELVBERELG T SAIPEARICHET 5REEZFD
BFHIBHL TR, BRQ: — MO0 T FEEDRENLRD 3~4 BIDRELFOEFHBEL THES. D
2 DDAREMAERSNTLSH, BIKIEEE SN S CME QAN O 0 B/N—XDEREL ? . HNET=
BEBEBELES>TWS, AMEIE. KEBEaOFEICDONWTO RS- ERED CEOE, B ETERINST
BN—ANDEREOREEZITICEEETEMNET 5. BF . ILT7HERITLAM BN RO MHMEE S FE L
DARGMILEFEREZR DM LEN—RAINEETHIENTEIN, FALITIIL—TryTHOEE R TERSN
T-alREMEAVTRIZEN TLVA(Chent, Science, 2015), AR E AT —4EfTO77O0—FHn, JL 7 & CME
TEHFINLEBREOHELME -HEEETEYERLTHLLILLEIBENET S,

2. MRAAS-ETRR

ABERIZOWTIIRAKXD S -5 B IK 7 R EE(10msec, 61KH2)A—RLIRFEARVNLEBIZEE
(AMATERAS)DEET—4. KIFaOFHKEEIZDOWTIERZEE UV D T(SXR), SDOEUV)ED A A—DT—4
FAVLWT, IRN—XMBROFAZIVTIIHIET HABIOTIEHD CME OFRMBICOVWTHRET HETEZHF
5. ARZEDHTVSA—MLEFTDOERIEKEN OB 1.5 KEFRFLUANTERINDS), IR N—XLD
B E DRI T, FICTDORRBEIMRICSEB LN ETo>TL D, FERICONTIE, TER/N—
AMERKICEH AR FINREELTCME DOV R OISV IMMEHEB SNEID . X EREEUV DA A—DT—
AR N FERDIGHEZITOEE(~ERE)ITEFEBLEERETL. IREN—XFOMHIEED ER
BRYIRE N—ALEOFERHER) IREREZRBICHE LSS IR/ NNA—IOEBIERHE" DEEEITS.

M FET. AMATERAS T 2010 £ ~2022 FE(ZHFLT= 30 RAID I B E R/ NA—IALOBHFMNG., HHHEEE
BT AN—REDORKRHE) I EDFEHERE. N—AEL2EDORRME) IMZE(CME DIEHEE L
EZEDHEDILET. BRERBOTSAIZERBBRNEBOND)ICDNTT—EAR—REERLTE. 2D
BR. MEBEOTERHEEL T MBBEEZRRT 5/N\—X QMG ERBN ) IMREITLTHE
BEICECAMBN—AMNIEERT DRSS E(EL 100MHz/s@~200MH)IZINA T, EEADHEHLLE
CREVDHEH OIL(~BEBSICEALINFOEFHARANABGERAE RABRAEOWMAEZELILETR
i) RSN, BERMRBEOFEEZHRREIEIR/RLLGEOTVS, RE. HFICHBELGHEEEEZ R~T /N —
A B RRESHFTEHRETHRETIEZXETRFZOERND SEP MREFSIARUNE BB
FMRELT, TRN—RFDARIMLERBEOOTHRIEEE SDO/AIA DT —2ZFAVWTRERFNEEDTL
%, Fl-. AMATERAS LEHICRBEMNERIZT o TS E 10MHz HDERARIMNLERIDOT—42 (KI5H
St 3 KIGHEZFLUNTER) LA, SOHO MO+ 757N T—423 XA BABFTICLEFLTEY. M
HEEERKICEDLIRFERBEOIFEREBETTHD,

3. RBMESE
IR EERER: 2 ABPESURSYHL, REEBXE 202342 A,
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Study of particle acceleration into high energies with impulsive solar flares

REZ AR ¥R - AEBRE - FH BRI IEAT

1. A X

2004 4= 11 A 4 BIZEAE LT X2.0 D7 LT IZfE> THREE L 7= KB H 123
AAgE L CED L7215 (SNDPIZBE ¥ 2 JLRIBF e R A4 35, X2.0 D7 L

IZfE-> T, 5,250m @ Bolivia Chacaltaya 1125 E S 7-44 K STE #F D K5
HPEEHEZS & 4,600m @ Mexico Sierra Negra [HIZFRE SAVZHA « A%
KB 2msE, 3 X O Finland Oulu O+ =% —CHERME SN ZE
S,

Chacaltaya TZA5 SN G F X KGFHEFIZ L 56 D TH Y | Sierra Negra
L DAE I KB 7 FREER - (SNDPIC L 2 b D TH D LRI TE 72D T,
2022 OHE., A v ROX ZH5Eis F4 L= [EHEE2i  ISVHE-CRI 2022 (on-
line) TG L7z, fENTOFER. impulsive flare T3 1 23 LANIZ 10GeV £
TR END Z Ny oT-, FERBFOEEFREOR E2 D AFO Rigidity
8.2GV LV HiKV 6GeV £ T Mexico FZEITIGFIMREATHZ & B o7,
AKEFTIE. b9 —2D(E %, Finland Oulu IZ&XE SN TV D A =4 —
(ONM64) THLH & 7= 5.150 DIE I OWTHIT L72D TZ DFER AR D,
723 Oulu OHIEIFIKLS . 0.78GV & SN TVDH, FRAIZHEE SN TWDH
PHFE=F =IO HEBERETZDHD0E ST, 5 MEICIT 1o FRE D
MUNR 7o T,

2. KB TFHGERE ORGSR

FiilE & [EARIZ, Finland F22 20km 725 KIEFA. M. B1E - EdEZnZEn
1290 EOF MK G2 T HH L, ZOHLED 8ReX° 16Re IZE#ET 5
DRIz, FZRLXF—|(ZOWT 32,761 [FIFATT L7z, Mexico DH & K& <
72D R, KD 0.4GeV ORGT725, #IEROBKE %18 Y $kiT 8Re <X
BREICEIFELTZE VI K THDH, SV DL, 0.4GeV &V IE LV A7
NIEWTZ R LT =D+ . FﬁﬂZ@ Finland EZEICIHMZATE D [REMEDRH 5
Tl E R TICLDHEREIIR LT,

B FELERH A ORE R EZFE L <HBIT 5, HFE 20km 74206 45 E(E 721
30,15 FE)LINICHT B S 72— %L ¥ —400MeV O F1%, W5 E 5 R o
8~15Rg DERME EOBWEPHIZ AT 2 Z L &R Uiz, W2, ZOROGERIC
AF U728 713 IR 20km EZRICBIEET A REMENHDH Z L EZREB LTV D,
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7 B ASTRIREFEI O Hl & Oulu OFHRE S O FTIOMAFEIT XY P TR 10 B
Th D, UBEDIAN D ITHIBKIZ L D0 OhR & | ek BB % & 2kim E
DREENERTHIHEOBENMLTWVWD, T TIEZIOMEEL v— )
B, XIHENV R EMESZ E12T 5, (Funnel form effect or Horn effect).

3. RARERDHE

WA BB BE SN I TR IC B TE VNS B (AH ) "BV TN D L E 25,
LML ZORICEE L2 2, TR THIRICRGETE 2D TR, FFED
B EER O 20/ LI O RN, IRICREETE 5 2 & 23 RAERITT
LTCW5, EHEEEZEMOHIRNS, £ 5 HEIZ 1O FAMEIRATE D
EE x5 (1.7x10%), DL FICEEMe it R Ak~ %, (Z 2 CTIEKREND 15 &
UNIZITHH SN HE OBTF O AT 5, 30 B 45 EUNIZIT B ST
LA LHELY LIEMEMEC 22O T OSSR TR LRV,

PO RAEIZ L W EL TG 1%, & < BRI S, MiEShZ L
7RO HIERITEFICR KT D, Y B OBREMBLS O MERTFOMIZ 10nT ThH-
7o WHETORBEIZ X > TEL NG FIX, REERTO T OEEI &2 121FA L
TW5, #->THT® Vx ili5riE GSE JEIER T~ A A (KBS ) TH D,
Ko TNIRZERI D7 T AT, AENIEB LW £ &35, 75 RO
&9 7248 400MeV D 3 WICAAHZEM DO -0y =B 2 uX L, —F 10 Vy,,
Vz 5551%. BGIZ trap SRS 5 O TRRA R FR g2 BT 52 & &5,

(4n/3)*(400km)3/2 X 0 (LARZE [ O HEALAFE [km/s]3 & 72 0 OF T mifkidds X
% 2.8x108/2=1.4x108 {8l & & S 5, — KB B O 8Re (2852 L 7o K51
OEFEIT Vx, Vy, Vz DL Z O 25 15, 15, 10km/s LIN OFEEIZ &
L2005, Ko TAVX, AVy, AVz OFfg% & 5 & s & 22 /1] TO/MRFER T 1T
2.3x103 {1 [2,250 ] & 722, Z D ZE M ORFECIMEFEZZH]) % 48 8) 5 22 fH]
DNy DIKFECTE D &, HERIC AS AIREZR AR ZE I OB 70 5 B 1.7x10°5
(=1/60,000) 75 NI FTREZETN BEA A L TCWDH Z &N D, TRbb I oft%s
H LB+ OBRBMBIRZANT D, WRIZEMZM) 72 acceptance & Y < BHlFRIC
DNWTEET D,

t, 9 — D> DHI RN+ (damping factor) I A DA SITHKT 5, KIZHRL
7= X o1z, BEEIMAO T X TOMREFT ) BB AR TE b1 Tlidlawn, X
B OBEF RS, #HiERO TS 8RE BENLZFEIR OB 0 & DL Y 1T,

XY, Zoh EOFHBEREREOILN Y b dx, dy, dz 2 REEH 5 &) . FEi 0.08,
0.08, 0.30 REFEEILN > TWDH EEZBND, BLBEFHAEORKEIRIL XY FiE £ T
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3 XZ P ETIZAR > TWD LI A D, T AU AR 123 AN A
STNLTEDTHD, T5& dx - dz Filn O AFRmAEIL, 121X 0.024Re2 2
LD, WREO2FERIL 4n(156Re)2 TUEIT 5, (EBRICIIBKE X~ A 7
Z X HHZRER LD L IITIEN > TWAENZ ZTIE, TRUTEEZ RN &I
T5), AFEOmMEZ 2EE CHRE LT 2 & B O AR 123 R T
% 7= ® damping factor 2% 3.0x103 & BFES HiLb, € TliHlfRE 7O
EBHE (1.7x103) x (3.0x105) =~ 5.1x1010 Kb BN D, 7405 5.1x1010
(for <15°)73, RIRDGT Dtz xtd % damping factor TH 5,

UAZHEME K - (boosting factor) D J5 %5 2 %, PR S 115 BRI HIERIZ L 0 |
AN DEGEN AN S Z KT D, (A A=V ELTAFHON, Frro
BRSO X OIZIER > TNWLZEZBET L E IWIEAD,) T2 LMAEHOMm
FRIIS G- S IR L 0 13D MR < AR RRE 0.97x1012m2 D JKFEIIZ 72 5,
WZ 1012m2 |2 OfEAUE S S A U 7= i A EERS - (SNDP)IL., 215 S5
ZEEERLTWAS, 2T 1m2 O HFPETO flux 23 acceptance 238 2 5 DT,
102 fFIR S D Z 2B LTV 5,

Z® 8Rg T <15°LINICHH ST DIRN ) OfEIZ, Y600 damping
factor ZH5 &K E L TOEIER"ARKO HNE, FOMEIIRIZAT X DT,
(0.97x1012) x (5.1x10°10 )= 5.0x10%, #J 500 5 TH 5,

—J7 Oulu OH T OBAKER S, KX top TR FAEER; 7 (SNDP)
DEIF(3.8£0.7)x105 protons/m2 & HEE S5, Z OEIZITFHEFE=X —D;
T DZEDR 03 NEEEEN TR, (R Y v % —o i+
beam FEEROFEF, 200MeV (ZXTH=a— Fr U E=F—DRHNTRIZT 0.3 T
& - 7= (Shibata et al. NIM A463 (2001) 316),) * Z CTZEZRTELITHMET S
& (1.3 + 0.2)x108 protons/m?2 23 K&, top (ZTRE L7255 F+(SNDP)TH 5 & E %
5o ZOBIENEE RO TIEAL IS D Z IR 5,

SNDP & F48fii1%. Chacaltaya @ F 41O H|2S 200MeV LL LT, 2.5x105
fH/m2TdH V., ZIUTHMEF 0.067AU E1T79 2 MICAREEI DR 0.033 % H
A EROBEND, ED flux O FMEIL 8.25x103fl/m2 E#EE LD, ZOfE
(2 500 fFDIMRRZHNT D &, fEF & LT 4.1x108 fH/m2 BN THETH 5, BLH
E(1.3x108 ffl/m2) & b2 & | FRE (HEEM) OF 3K 3 EEHE LY £ %
Ve L L EREDO LS 272 0 RV EHE 2B ET T factor 3 TR TW5H &
WIHIDIE, ETETEFZAHDOTITRNTEAS D D,
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4. FEww

Finland Oulu THLHl X172 5.150 @ excess
FEanE R C & 51z, KEGHPEF23HA
2 HD,

IX Mexico CRIFFZNCEIR S 7=

L TE>72l51 (SNDP) 12k &%

‘ Momentum and coordinate distribution at 8RE for Ep=0.4GeV

the ejection angle =30 degrees

X-Z at SRE for 0.4GeV

X-Y at 8RE for 0.4 GeV Y-Z at 8RE for 0.4 GeV
7.88 27
- 3
265 o .
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Momentum and Coordinate distribution of Ep=0.4 GeV, at 8Rg, the ejection angle <15 degrees
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Y-Z at 8RE for 0.4 GeV

-2.27 225 -2.23 2.1 217

Vx-Vz at 8RE for 0.4 GeV
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316 -142




n ¥

V74400

8RE

Vy: £400MeV

Vx: - 400MeV | 4

dX-dY-dZ

Momentum phase space

Phase space and Coordinate on the surface of the magnetosphere at 8Ry
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Design and development of visible and ultra—violet imaging spectrograph

WEFHE. RIALKF - KEREFHER

CHRBH S

BITE ., BEKE - R « AR 2 = =7 ¢ Tl RSB D72 DISAS/JAXA/ N 2 G B FACTORS Dk
ST TS, T AV TRIEAE ~ i B 2 850 O 2 2SR AT TR I 23 i ThY . A —r T K
LBIHATNERHEND T ETHD, FFIC, A —nTo@mE L bz 25| SR T FEHZER 77 A~ K
BRSO EVETe, — 77, NICTZ F0MC § 1 8 7 2 T i BR B2 R 2 2 4558 2 sk 3 i 8
BEtENTEY, ZHICENA A=y — 2B L TT IR~ T 8 OB MBS AR T A AT REME 23
L TCUWND, ARBFZEIL. 2D BT L. A —n TR0 RO RSB FRE/R A A— 7
AT DIERERR R EITHIZEH HIET 5, EIT, T E CTIEBCK L L L TERAMNE BRIk I L o4 —n T - K
KINCBRNORRER D Z LN, 55 OWFIEFR B DT 12I1E, S Bl & A IS B 0% AT &
AR R « W AT OF A EARA[R ThD,

CHRFAE S

FACTORSH ZIZ DA —a ZBHNZIL, T kmoD @& FENS T D U iR DL EORER] - 22 /) f fE % 12
T DZEMRKDLNTEY, KK EZ T A b VA XD )P ETHD, BUE., AR AT
H B2 IRF D Z212500x500km 2 B (L B7 K 8x8 ) & 22 ] 43 i HEAY 1 x Lkm CREMBLIN ZATHO R B TH 5, $55M 0 A
U, YW AR AT JE LD O NI ARG 3 DR RITE 720, ZIVETOR GG, S8 ATI2H Al A A
7[RI LR S LB 2 i - i 22 [ oy iR 9 D MERE A TSR 9B 2 b Lo 7, WEAEJE FCOISEEH: [AF
TR (— % - EBDCISAS/JAXA, NICTO B FHE &2l SINVI AT DY F% G, CCDR R S
— UL NCEN I ATERBZE T v o NEEA AL X R E L RBR O N N> Oh 5, K
W Tld, 2NBE AW ER . Thbbis O BBR AR . BN RIERBR AT, —F7. A A
FIZOWTHE, B HER ORI ITHONTODEL OO R OB IOV FERITEA TWRN, 4
% EFEBRRL, DN AR R EBR S A W T EMERBR T TO ML E N DD, 2SO AN AT LR 4L
T AT DEIFE AR LT, ABFIERRE &2 AW To i OB TR EMTAR LRI R E R OB L HILa 21X
M, 7Y =V MNEANLPEIC RAB LA N TD, 2. BRI D E IV E 4215 35,

CHRESHRDTE >

202243 H 2, LKA —H—7 T hKOVLAMPR R D EIF BTz, ZHUCIF2E DA —ma T AZ(670
nm&845nm) AR A TIY, A ke U CRENA— T O BN B LTz, TR IR FEE N
IDOFETHRESINTEY, BIER LEHED ThHD, o, MRAEIESINTA —aT I AT O,
At DIRFMEA~DOIEF A — T I AT DRI S D,

RO AT OFRER B RIZ DWW T, B £ TITAMRE 2 VTR LIZEA AT D EZET /N
LHOEARIL R BILOERSN A CCDIR 22 AW T AT A BBz, LLans, i ER
B R A BT DB EN DR EEDHALANEENBIEL THDORBURTH S, (RO FICC
DSR2 E CE2 e, BRIEE MR Z FERIEL -2 Lcky, B2 iR a S 1% £l 45, 4%
CCDRE HH#RI T AT ICH B E 2R D7 | £ A E WG R 21T o 112 ICE 224648 (130-20
Onm) D43 HFRBRAZISAS/JAXADBETFE DRI o3 Yt W CREEE LIRRIC FE i 95, — 7, AT AZIZD
WU AR AN E 420 m BRSO H A2 FF S B2 CMOS(sCMOS, CalestefEELFIS)?D
AR =Y (B BLOFH AL LR 0 —D) ZilEL, 5% Z0REBR o7 —D% VW]
7 JCIR B REVE S /A R E 2 FHAI T2 5T E TH D,

IO, EFEERANI AT LRI T AT DGR DWW T, A BB BB AT O 70 ALK - dE R AR E D
BbRA L IR R & B AR LT,
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Effect of severe meteorological phenomena to upper
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Distance Variation of h
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