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Investigation of vertical atmospheric couplings in Jupiter,
Mars, and Venus by the connection of Hawaiian small telescope

with radio / space telescopes & orbiters
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Potentialities of Permafrost usage for paleo—-environmental
reconstruction
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Precise dating of tektite possibly related to Chibanian magnetic reversal
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Sample used Pottasium error [¥Ar] error 404, 36a, error [*Arrad] error K-Arage error Air-fraction
mg wt.% 10% el 107 colg Ma %
Thai (1.0-0.5 mm) 367.51 2.11 0.11 0.092 0.010 8148 129.6 4742 060 0579 0.073 36.6

Sample (grain size)

Thai (0.5-0.25 mm) 428.88 211 011 0122 0.013 6992 1069 4876 058 0595 0073 426
Viemam (1.0-0.5 mm) 458.74 199 0.10 0.125 0.013 11562 176.7 106.83 126 1382 0.171 257

Vietnam (0.5-0.25 mm) _ 281.25 199  0.10 0.142 0.016 6219 99.1 4580 061 0593 0.076 479

5% error is assumed for K concentrations.
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Studies of variations of the polar thermosphere and ionosphere with
multi-instrument observations and GCM simulations

HRoEfRERE B B, RKEBERF - BT

$ [ BF 78 &
B R 5 18 Aol BOR S - T M BR BR 5T AF 98 B
— i AE UM R 52 R 5 B B A T 5 e
2R E [E] 37 i b AJF 52 Fr

Chris Hall /v v = —dJbkR K%

HIEERY

FRuE | - FEREREIRE, Al ARk COZNE - FEREE IR CHMEC S5 Z & 25, ZivE CoOEIN B G
ME7po % (Bl z1Z Innis and Conde, 2001; Liihr et al., 2004; Liu et al., 2005; Fujiwara et al., AnGeo
2007; Carlson et al.,2012; Fujiwara et al., EPS 2012, AnGeo 2014), 15 DHFFEIZ k> THEE S /- finatisk
COEE - EEEEEENOMEREDE2 b DI, HlzIE, LFTDO LB Tho,

D TERK, A —u ZHAZR Tk S 7o K E) - EELA SR 36U T & DR DIRIE 2R D, iR, U
TR 2072 ABELOJHELIR AT 2

2) EROHFHRK « 7T X~ w4 T 5 I O ORI COTFLF—JIL 2

3) Ik ComEAHER, 7T XAk L 2

ABFE 7 N—7"TlE, EISCAT L—#— - BB & GCM + X 2 L—3 2 AZEES IR L 0 FEoiE
IZHEUDFHA TE 72, BT, M COHWERK » 77 A~ DT RILF—JRITONT, TORE S5 Ah 2102
UM COT RV BT % = L2 BfE L C& 7, #ilx13, Fujiwara et al. (AnGeo  2007) Cld, ik
FERTTE OIS TS 2 BMAIEEEEE COUERAR 2O K & S ZHEE L7-1Fhy,  Fujiwara et al. (EPS 2012)
TIHG 100 4250 (ARG & S D7) KIGEEIT NI 361 5 IR EFERF Ok A A RSB 2R LTz,
F 77, KEHEENS BRI Bod 2012 45 3 A12iE, CME (21 5 BYRIEEEE CoES: % EISCAT L —4
—ZE VBT = Lz L7=(Fujiwara et al., AnGeo 2014), FERAUELIROBEZEN B L Tid, Na 74 &
—HB A HRU DN I IREIIY SORKE IBORI LR~ % £ B 2 Hivd Na FEZAH), EEEBOBIRICEE LT
%(Nozawa et al., JGR 2014; Takahashi et al., AnGeo 2014, 2015),

ZIVE COMROR A E 2, kA 702 A 7 ORI A~DOT RV X — « SHEBEHTADIEAE (MR IBELURE - &
FRRFOM G20 2 =L F—3A) ZBIHANEFT 5 (EISCAT L—&—Z b LI AU CoE8HI -
EISCAT L—4—Zx T, Na 74 4 — L MF L—&—#@ll7e L2 Ehi L, KGR, HREDA—7" 787 —



HEEHT %), F77, v 7AYol o b COEMEZEEN IR ERTE « RS HICkE < B b 2
EMMZNETOBHIDNSIAGNNI/2> TNDN, ZORRINZIRLNNCT 5, ErtiESE RNz, g~z 31
XA L BN - FEEEELSE) - OR%RE GCM >R =2 L—3 3 L LD T D,

WIFET5HE (G U7 SLmi R s - M2 5te)

27O A M hahY, ar7ATE)TO EISCAT L —4%—, KO F h) TATA X =21V
EHEE, P ARXIBELH 2B 5, Zh b OB K-S X, L7 ke GE I T o B EEERE o
IR 7T A= & MBI HOW TERMICHEME S 5, £72, GCM ¥ a2 b—r a3 kb, EHEEZE
BN LR D BB EB D A B = X KONV THET 5,

WFFERER

WEEREIZ S | & e, AL BFEE. /IS ha A /icEhE, 2017453 A 14 H, 27 BIZ EISCAT ##531585% it
L7z, %, ke L7 2 I ESR & KST ORIFHEIZ 3 5T E Th-7-25, 3 A 14 HIZ ESR =GR
BEPFEAELIZT0, ZORIZKST BIOALFHE L, 755 1 HOFERIT ESR OFIA#%, 3/27 IZFEm L7z @l
HEIE & 12 7:00UT~13:00 UT),

3 H 14 H, BUHIRF O « WIS ILL FO@EY CTh-o7-, KB F10.7 55 : 70, Kp f5 0-1, 41a]
DF—H 1%, KR, RO T =2 OflE LTZHETOT—F, GCM HEFE L HETEEM
IR A ERT 52T ETHD (oA, FahY L SIS ERHE MR STV D & XD TFERK
FLR & N D RKEI DS 7 TNV EFEHTIRTT %), 327 ITIFEKURD VAL, Kp~56 & 727, HIlER
AR DT —Z I XBHTE 7 N — 7 COBEGNEL 2012 FLIK TH Y | Japdlik & A—nm 71 CoOERHEIESLORH S %
FHRD ETHiO CTAZhE B Z TN D,

EISCAT @lHlicinz T, TRKRE &L EE - ElEE L O GRRIC OV TIHIRL 7202, e iy
\ZC Na Bl &2 % L=, 72, hriY Na 74 Z—%&H - BB OEHTEOBI 2 ED
% &L BT, MHENEIZISIT D HHERKUREE & A A AR & D e A i L 7=,

SE LN, KO GOM &3 = L—y = 27, MBI 51 2 BRI - FAa s
iz VT FAVRS AU,

(1) AT EEOEEE Tl HIBEIRERFFERH W T h milA A iy 2 —UIIBMEET D,
Kp~12 FEEDa LT 4 a AZBWTYH, 74 Y AR Cldmia, g 4 iOmEma w1285
—J5 T, ha iy FZECIIEESBREERAE L 7o o TS, 2D, A —1 T —ILANTHE L= BRoE9H|
FUEEEREE ORHE & B 2 HivD,
(2) FBEEHENHFI/DRIED L &, n U A Y ELIER hr LY FEZBNT, FHNOEELCEEEZIDN
HREES DO T FNNEI R LND,

REOMEY, HREAKER RO BV FEEEE ORI TH U, BEEEN D D= R LA FE KK H DA
BRI BRI A TNWD Z L 2R T H D TH D,



AR TR B U 7 R TSR
TR

T. Takahashi, K. Hosokawa, S. Nozawa, T. T. Tsuda, Y. Ogawa, M. Tsutsumi Y. Hiraki, H. Fuji
wara, T. D. Kawahara, N. Saito, S. Wada, T. Kawabata, and C. Hall, Depletion of mesospheric
sodium during extended period of pulsating aurora, Journal of Geophysical Research: Space
Physics, 122, 1212-1220, do1:10.1002/2016JA023472, 2017.

PRI

TR

Miyoshi, Y., H. Jin,H., H. Fujiwara, Shinagawa, Behavior of Gravity waves in the thermosphere
simulated by high resolution GAIA,JpGU 2016 meeting, Makuhari Messe, Chiba, 22 May- 26
May, 2016.

Miyoshi, Y., H. Fujiwara, H. Jin,H., Shinagawa, Vertical propagation of gravity waves in the ther-
mosphere simulated by GAIA, International Symposium on the Whole Atmosphere ISWA), To-
kyo, 14 September-16 September, 2016.

—HEEE

Hitoshi Fujiwara * Yasunobu Miyoshi + Hidekatsu Jin » Hiroyuki Shinagawa * Satonori Nozawa * Yasunobu Ogawa -
Ryuho Kataoka + Huixin Liu, Studies of the thermosphere and ionosphere with the EISCAT radar and whole
atmosphere/ionosphere model: GAIA, HIEkEERIFETE Fm# A RS, 5 H, KK, 2016.

i) 1| #5 « B S50 « —4F U5 - AR 4 - BRIl #EZ2 - KR 1, Occurrence probability of plasma bubbles deduced
from GAIA simulation data, HEREERFFEREFEARE, 5 H, 79k, 2016.

P 5550 - =0 bE - BRI 8- )1 #52 - £f =1 Development of a whole at mosphere-ionosphere model GAIA for
higher accuracy and its application toward data assimilation modeling, HEKERERIFERHF-EAKRES, 5 H, #
7%, 2016.

PR B /NI FIT - R e - BRI B 4R R - AL U R - TN— b AT T 7 T A i B
JUIR Bt - = 25 - )1 #th, - B RSk - W BOKRE - 7L 7 A5 /L, Variations of the polar lower
thermosphere and mesosphere in February 2016 using EISCAT radar, meteor radar, MF radar, and sodium
LIDAR observations, HEREBSERFRIE A RS, 5 H, FiR, 2016.

Hitoshi Fujiwara * Satonori Nozawa - Yasunobu Ogawa * Ryuho Kataoka * Yasunobu Miyoshi « Hidekatsu Jin *
Hiroyuki Shinagawa * Huixin Liu, Ionospheric weather in the dayside polar cap region, HUEKECERN RS2
BRE, 5 H, FHE, 2016.

& T T - S AR - BRI B - A ME, AERRKCET /L GATA I KD YRR AN - SRR 2 1 X 7 X
DEREGHARAE, HERRERIFREERHARE, 5 H, #9E, 2016.

P oa « =4 M5 - R ¥ - )1 #3Z, Tidal variabilities and their effects on the upper atmosphere during
stratospheric sudden warmings studied with a long-term whole atmosphereionosphere simulation, HERKESEE}
FRIHETHA RS, 5 H, F9E 2016.

FRRIR ¥« —4F fE - Pl S5 - SI] MR - SRS RSIRER DT T Y 7R, H28 A BRI
HTHUERBREERFZETT 908 ISTE v 2 b—a VifgES - KIGHERERE R L v 2 L—a USR8
H 31 H~9 A 2 H, #ULK, 2016.



R 2 - ZAfIE - RS %, T - 9T 7 ) el PRIOTZ O OFHEREEET U 70, 5 60 IR
HETREZ, 9 H, BfET U —7, 2016.

PRI 15) « =hif SE - Bl e - )11 #8Z « Liu Huixin « A% 78, HEEE - BVE CORKIERIDOET U o 7HI%E, 5
140 [AHBERERLR - HERSUEESES, 9 A 19 H-23 H, JUNRZAIHRS v >/ 8%, 2016.

B od, « —4F UIE - BRI 2 - db)I] AR - bR TR, RKEERHES R 2 L—3 3 VR W R R TG OffTs &
OMSEECE RIS 7B A0, 55 140 [EIHEREERER - HIERZEE 2, 9 H 19 B-23 H, JUNKFFH v 2732,
2016.

& T T - S AR - BRI B - A ME, AERRKCET /L GATA I LD YRR AN - SRR 2 1 X 7 X
D EREFREDPEE, 55 140 [AIHERERE - HERBURRE 2, 9 A 19 H-23 H, JUNRFIHERF v /3, 2016.

By (A - /NI 25 - R RE - R 35 - 32 RERL - =47 f(F - Hall Chris - Buchert Stephan C. - 7% 8 - F
B - I B - ik o2 - )1 £t - Brekke Asgeir, UEREIZSRAHRIC & 70 5 LA FETEE - rhiEss
By, 55 140 [FIHIERFERES - HIEREELME 725, 9 A 19 H-23 H, JUNIRFAIHTF v >3, 2016.

—hF E - P S - BRI B - ST R, B JHSENE - FERIEREN 3 KT OUNT, B 140 [EIHEEREERESR - Hi
ERECEE2, 9 A 19 B-23 A, JUNRZHHERF v 273X, 2016.

TS 58 - HN Rk - )1 #Z - B 95e - BRI 28 - =47 S, GAIA ©7 VA& AV KIS Lo ITx3 2 i) &
DY = b— 3, 5 140 [RIHERERLG - HIERSUEER, 9 H 19 H-23 H, JUNKZEOHRS v /3, 2016.
i) 1| #Z « Pl 50« 4T ffE - BRI 8 - BRIL B - KIF B GAIA ORMIT R 2 L—y 3 U7 — 20 B HEET D

7T A T VR, B 140 [RIHIERERE - HIEKERIE 2, 9 H 19 H-23 B, JUNKFHHRF v /3%, 2016.

PRI 1)+ A - B S - ) R - BREEETE - IV IZRME - AiElG - Huixin Liu, HEEK - 2REEERSKOITE, 44
RS HTHIEREREENITET e, 12 7 26 H~28 H, SZHOCH, 2016.

FRIRS) « —APE - P - )1z, TR - NEENE RS ER S O e T VBRSE, PSTEP AfFFEsEsy TRRGHE
REEEREE PIRIDT=ODET NAFEDREL] |1 H 26 H~27 H, ¥, A HEKY, 2017.

Hitoshi Fujiwara + Yasunobu Miyoshi - Hidekatsu Jin « Hiroyuki Shinagawa, Satonori Nozawa * Yasunobu Ogawa *
Ryuho Kataoka - Liu Huixin, Variations of the polar thermosphere and ionosphere revealed from the EISCAT
radar observations and whole atmosphere GCM simulations, Small workshop and group discussion before
PSTEP-2, March 21-22, Kyoto University, 2017.

10



ﬁm7/7WJ*$w&z/b7—&uwm XD THEBEBEOO 70— LY —%
N %h F D 5t
Study of global circuit effects in the lower ionosphere by using AVON
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Space weather observations using the upgraded Global Muon Detector
Network (GMDN)

mh - FEMKRE - HER

A Y FOKRM I = —4 U FGRAPE3IE, 201546 A 22 A O KM AURIZ £ > TR —IF 72
T RRIREE 3N % TCosmic Ray burst] Z#81LI L. Z O RN 2N HIEREES O L 5
D L#E L7 (Mohanty et al., Phys. Rev. Lett., 117, 2016) , ZUiZx L CGMDNIZ L 2 B4
REMRHT LTZFER, ZOA X2 T 1 % OIRIEDOFHHRE ST HED IMF O SR - THZAH
ERESEZLEZEBH LN E T, Thbb, ZOZEBIZ LY BIGHO A HEHZ A
ST FHMRF, 1 %OMERMAZBRI L2 222, ZiE TGMDNIZ X 2 B, &
IR HA, TR S NS Z EMF L A ETH - 7278, GRAPEIN MG L 7= & 9 2Rk o0 Zs
bz EL<BfET 5720121, 272 < & b IMMEOBLILETH 5, 201643 A [ZKuwaitF
HRR O H RS AEE Sz 2 L ISfEV, GMDNOEFHERE CLMEOBLI 2B+ 5 Z &
mwTEl K1, 1) .
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SCICRTFHIfREHIRRE L7 (K2, ) , B AT LIk D@l 25 L., BifEL o
Bk z R B ch 5,
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VEHC X 2R ELIEE 2 B AA LT, B Co R TEH S R 2 — A U FHT L D R
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Elucidation of formative history of Taiwan mountain belt combining Raman
carbonaceous material geothermometer and CHIME chronology

WERE A A (Al B OR OR B BR BT A A JE )

[(#F7E HAY]

BEIE, FBSMallhE WV BHAE LN TS 2—F T 7 L— e 7 4 U LT L— MIET 5 kILFLD
B1Z21Z & > T, 3000mifk D |LIfJRH3 8 7 2 B ZERE L SR STV D, Z OREE IR X IER I WA RIE
MEHST-ELHETH Y | 2 OERSEM LAEREFIFKT 5 FL, BIEETE oS ILES O R EL 2 BT 5 b
T, EFICHEBERHIL TH D & F R D, BIBELRIT, LRI TEMED AT 5FNM LT
W, FIHIAEHERED > DRER SN TN 5720, EEN R ERIRETE R OMITRAREECH D & STy
7o AT, BUB72HITE LA DT B 7R BUZ D < A BT R EAL TR, ZHETOE
R FIFSEIE . RISV S IS PE 3 R — R OB IRIZER L, 2O E TN 2880
(LR 2 HEAT LT, BB SO N EThH o 120, ZH 5 OB RITE OB IRE S L1382 5%
R ERE A & OTectonic Block & L TR ST & 72, LasL., IHEDOHIFE T, ZIRESEH b S 2 E O RAE
> TV D aREMER R ST D (Keyseretal., 2016) , $£7-. Beyssacetal. (2007)(%, VTHRIF /-
REW T~ RER A IREWEETEREAICEH L, KENRIBEMEZALNC L, 26O
FIZ L - T, BEEILIHFOERSUENKEICEENCFEMIND L HIZhsTETND, Lo, SricHn
LNTREHIR OGN TE Y, BEELIHEROBEEBEL R T 2 I3IA 0 Th o, T2, WO OHf%E
IZBWT, R L o AERSERAERPRE SN TWVDEN, 2HL LT 2N R 0 THY ., BiEE L
DIEFEL ORFMIIXZ ERVIREETH 5, AR TIX, AEOME IR L T\ 5 Chin-Ho Tsaift#d% &
WL, REWM T~ RERH K OCHIMEAERIEEZ AW RO 0 218 U, BiE&E Lo EREE, &
OERBREZALNCTEZ L2 ANET S,

(#F7Es7 4]

AAEFE L, BITIREW T ~ AREH 2 WA RGRE O RS T 21T - 72, T W T~ ot E
X, A HBERFRFPRE SR MU - HBRAY FEE R I3 E S 41TV % Thermo Scientifict: 42 d Nicolet
Almega XR% FIV 7o, ZWTS&MEIX. IREW T ~ AREFHI DWW T L7-Aoyaetal. (2010)I27EV >y, 532 nm Nd-
YAG L —H—Z N TLRIZ O E 30 DT 21T o 7z, AUBERE O L—¥ =SSR, KImWIZEREL, 1
AEHZ D E 30 L& Lz, BEHTICE ENDREMD T ~ 50658, 7H1ZChin-Ho TsaitfE 2 733k
H L72BRic, 238K (Garnetzone C121107, Albite zone F10803) ([Z DWW {To 72, BN 7=T — & O, 18
A B 2z & RERE M T o 7, WESNTEREWM T ~ v A7 bk, ©— 7 Y 7 | PeakFit ver.4.12
(SeaSolves Software Inc.)Z HIV T, G-band (~1580 cm?), D1-band (~1350 cm™), D2-band (~1620 cm™), D3-band
(<1520 cm)iIc B — 27 yBE L. REW T~ REFHIHV LN D HifE N T A — 4 —R2 (=[D1/(G+D1+D2)] area)
ZRH L7, REELERE L, Aoyaetal (2010) THE SN TV D FRtoXQ)Z2 AW TER LT,

T(°C) =221x R2% —637.1x R2+672.3 (1)
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396°C7> 5555 C & TIRIAWVIREA /R LTz, £o, FHIREIZ466°CTH D DD, HESAA TR &, 430°CH
T EB20CHIUTIZE— 7 B FFONA B—F VIR aE R LTz (K1) . LT, ZNHREM T~ REFICE
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e —27 &R L7z (K1) .
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ZEpAT () 23 PERE B BN OftR & i 5 &0 RS b5 IREFRIH ARV FE PRI TH
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Aoya, M., Kouketsu, Y., Endo, S., Shimizu, H., Mizukami, T., Nakamura, D., Wallis, S., 2010. Extending the applicability
of the Raman carbonaceous-material geothermometer using data from contact metamorphic rocks. Journal of
Metamorphic Geology 28, 895-914.

Beyssac, O., Simoes, M., Avouac, J.P., Farley, K. A., Chen, Y.G., Chan, Y.C., Goffé, B., 2007. Late Cenozoic
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Study of impacts of plasma bubbles on multi-constellation multi-frequency
GNSS signals

o= ESIHTIER A AN L - WS - MR INAESERT - B MR AT SR AT

)

s R - HEY

B RPOLI TS E M & U CEEEAE L TR0, WBENE, MUEpE, AR Sk x etb v A7 A0
BEPNL 2 R L U TR S > T 5, BRI A~OIRTFEEREE 06V, f 2N O MR EME 2 O E o
FPENEE > TV D,

BEINLICB WL, IRETICEICHEDLN TEX 7 KEOGPSIZN A, #EO#HER (BN Galileo, &
7 GLONASS. H[EBeidou, HAQZSS) DI 5 ZfMAHHETHY, & 5ICEED A1 1.57542GHz,
L2: 1.22760GHz, L5: 1.17645GHz)DIE F & #lA G b THWA Z LIz kv FHBEOm L EmEEEO [ -
RS TW5S, S OEEBERR. BEJEWNE A AV kRO EMES 27 L(GNSS) %, MC/MF (M
ulti-Constellation Multi-Frequency) GNSS & FE5,

MC/MF GNSSIZEHBWTIE, EESE I OMAE DI L 0 BEEEIC L AGHLBIE AR T A5 2 LN T 5
LEZ LN TOAN, EBHEE N L BT AT T L—ra v R LI LV ERREENSILT A
BOWTIIEEEREIARLE T D Z LIIRHZ ) A7 OB KA LS AN d 5,

MC/MF GNSSI%, #EEZRE, R B2 EnmRERI LU T LbE—Tidke<, F50FF
PENRENENE 2D Z ENHLILTW S, EBEERE OCHEE IR L > TRy mE T L— g v
DR E S S AW T & IZFresnel[FIHT OJFIK & 72 2 B BlERE A BRI O 22/ A 77— /L OE ) B JE IS L -
THERDZENTRENTWD, &2, ZHBEROBEWT X > TH EBREEEILIFOE SR RREDOE VDD
ZEBFWEIGEVRHS Z ENTFHEENTWS, LLARNS, MC/MF GNSSE 51 < #H L EENA
FobDTHY ., HER, AEEOENNC L DE ST & OEBBEEELOZEOZEM 2 W ETmITH E 0 A
TWRWVWORBURTH D,

ABFFETIE, BHEEEELE LTI A~ "7z L L, MC/MF GNSSZEHIZ & » TEZWE 22
Ry EEBZ LR D & L bIT, T A ANTDRA, FIE, nitE B R2ERZEE) L E S TG
HEOBRZMMT 2 Z L2 NET D5, SHIT, T—XOERDK, 77 AT VDK EMC/MF GN
SSEZ1ZT 2 EDOBREZRTET VOWHE L BT,

Pk

ARFZETIL, FRR28EE M & 345 T, MC/MF GNSSZ{EH(Z L 2 GNSSIE 5 OBl & KEEEFKA A
=V ICL DT T Av AT ORI EATH,  MC/MF GNSSZIEHIC LY, GNSSEHOME(=— K
PRIPERERS RS . ARBRRUIERERG . (SRR, o FL— 3 VBB ABIE L. RIFERCE U 6 KRR
BRA A=V XIZL DT T A NTIORITBIAZITV, GNSSEZDIE & 7T X~ T )LD ZE [ &
OBMRZFEMICHIET 5, 7o, BEOBERICLDE N, BRI L 2ENEZFFRICHND, Zhickb,
7T R NT ATV TGENSSIZ & o TER T REGMBRESND & & BT, TOFERIZK D&, JEM
B L DENENDZEINTE D,

A5 TlE. MC/MF GNSSEZ/EH & KRN ERA A=V v OMAEDOE %2, iR AET N E24.3°, &
BR124. 25 5KMHEEL19.70), A > KR 7 « 2 M XU (FE#E0.2°, HER100.3°, BEAFREE-9.20IC7%E T 5, 21
\2d& D, MC/MF GNSS{E B ~DEHEE L O RO RIE R H & ZE R OMMIEIC L DENERGET D &
LB, RIEICELASINABRA A— % EMC/MF GNSSSZEHE O [FIHFE RIS 2 #8047,

MR AE T IR WO TR, BAUENTERT N5 7 FTIC20144E0: 5 3 o F L —3 a VIR ATEEZ2MC/MF G
NSSZEH A2 G E LB ZTT > T\ 5, Fo, B HHENZEHT & A4 B KRR OERGEE R0 L TRA
WBRA A=V B Z 201450 B4T>TWND, AV RRIUT « a hEZANANZBWTIE, A~ R T %
FHIFAHRE L7-MC/MF GNSSZEMGE v F L — 3 VEINCIZIESIS) & . 4 R AFEI20024E 1238 & L

18



FARKEHA A= DBH Y | I BIEZT> T 5, =2 CTlx. MC/MF GNSS=ZEH L 2R K&t
A A= OB AT H & L HIc, T RSN TAREZTOES. KOO UAMBREOR. v vF L
— g VBN ATREZRMC/MF GNSSZ G AR HIAA Tx ¥ o _X— B E1T 9,

BonlT —2i%, 2— NEEEREEE ., (RECEREEEE, (F5ME, v T L—3ra U IERE R,
BESR, BB EIEERREEMET S L Ebic, WHEE, R E T T X T IVOMIMLE & OBR &
95, 2o xR TV, 77 X N\T L ORZEMAE) E MC/MF GNSSIE 521351 520 %% R~
TETINOMEL BT,

o ek Bl e 9)

AWIZBWTRREA A—V v LEBEE Y TFL—ra %
B Z W27 T X~ 7L O RN 2 kel FZ s L,
FGRA2 NI TF L— g ORISR AR 24T
o7, KL, AEICBW TSN 7T X< 37 )LD KR
B L [FRFICBI SN 7-GNSSHEEDOME L v FL— g
VIREE(SAUER) DB A R LT L D THh D, Yo FL—3a Uk
7T R XTI OEER TR E AR R 5N Z & RNbh
STz, EHR2MEE L, T AR T L FL— g L D%E
Mk BT 2t 2D 5 & L b, BESR, BRicX 5
WEOEWVZEH LI 2175 TETH D,

AL RXVT « a b EZAAAZBWTE, FERk294E2 A 1I2MC/
MFZ G % FEHiA A TR 2 £ L, BT — & 2 IS - . .
L7=(® 2), BRBENICHE N CHEINER L 7T Awn 7 B LARCBWTBHllan 77 X~
BEOBHHE LT 28 LT, TFRe9EREIT. ARoRBER o N7V ORICEGRA K E» 5 O
EREZTICMCO/MES v F L— 2 VR EHIC L B F v o ie EMET YT L= a YOG, KF
VAT D & & B R MC/IMFBLI O 7= b kit a4 POIRBEMEL V> FL—a Vil
IFETH D, FE(S4 ¥ # "3, EFAADBILET R

FEICxIsT 5,

D% e — . /

[1] T. Feuele, M. Stanisak. S. Saito, T. Yoshihara, GBA
S Interoperability Trials and Multi-Constellation/Multi-
Frequency Ground Mockup Evaluation, Proceedings of t
he SESAR Innovation Days (2016) EUROCONTROL. IS
SN 0770-1268

[2] Abadi Prayitno, K M— , #i)Il Fnk , Liu Huixin,

m)ll #2. Investigation of equinoctial asymmetry in the

latitudinal variation of scintillation drift and neutral wind. - Kototabang 16-FEB-2017 PRN30

HUERFERGS « HIERER R . LN RS, 2016 4F 11 H 35

(3] @b S, Ml Atk ik =, NI RE, NVETR N
72 KA A =T v AN T T X~ ATV OBIHI, HiEk

AR - HIEREREE 2 JUNKRY:, 2016 4511 A . P S
[4] K. Hosokawa, K. Takami, S. Saito, and Y. Ogawa, W e

Simultaneous observations of plasma bubbles by a low-cost

O'PS.O 155 16.0 165 17.0
X 2.4 2 KRR T « a hFNNUAZBIT D
on GNSS and SAR Technologies for Atmospheric Sensing, %@ﬁ%ﬁ?ﬁﬂ( J:;)r&()t‘fﬁﬁj L 7= BB E%%
Kyoto University, March 2017. (2ETEOEEH(T),

imager and GNSS receivers in Ishigaki, Japan, Workshop

19



BB ES M FEEREFEBEAICE S Ve — X )LPchik &) D 3T

Study of global Pc 5 waves based on ionospheric radars and magnetometers

A @1, WINKE - BEEFHRXIXBEHEL ¥ —

[ #F %% H /9]

i(l‘fﬁi?/v;\f~@ﬂ%%,ﬁkéiéiﬁiﬁﬂﬂkb‘fﬁi%fﬁg‘fiﬁﬁz EEx., B
Mo ESHICHEHND JREY = FEJ (EEJ) [Chapman, 19511 T®H % %,
EEJIC X KE ~ 72 M B & B L 28 & & TORAREBHEEFEIETCND, DO 1D
. RIE CHELM XD 20 ~w @@E@%%“ﬂW@(Rﬁ)ﬂ%é 1990
ERLLEE, SEEPSEEM TSR EHPSIZTZ e — RN L EEE L THESIHIP
athan et al., 1999; Motoba et al., 2002,2003]. % ® 3£ MK X . Wi E

W DR E I~ DG [Motoba et al.,2002] (AR, TEEHFE AT — K] )2 #H
EnhTWwd, —F, @ﬁlﬁ%ﬁﬁ@®ﬁﬁ-“i£@#pﬁ SBERE . M B o F
G AE L L CEHNLD THAEMET — K %%E’l%%%a)ﬁﬁ[zlesolleck
and Chamalaun, 1993]JICZE T o, RAKMBEOME -2 8 EIXHL LTV ARV,
TROE I &V D R B 2 fEH I B Vv T Pc50)%~F7Zv:fl%ﬁ/£TZ>$ . FRJEPcHD 3
R, BhEE - BB 2 R T SHICITEEMB XL — M5 KE
WE TCOBWHMOBMIZ SR D, rfﬁiE'&]\%_}‘J . (@Aﬂrﬁﬁ
:E~FJ %%ﬁ@'fﬁz’))%ﬁﬁﬂ HEMNLRMBREK TH D H b W
b D B T & ’%Z@JE.?%EE'T% iz, Ek
£2%~%®% %E@%ﬁ%ﬁﬁﬁ LV — &
— & H W T, MmHE— D5 - ¢ AT O &
W oo E M EE Ja— N J)LPehm HEIET DH -0,
s 7% 18 2 O & ﬁﬁﬁﬁﬁlf@ﬁﬁ i 8l
W2 A7 W KOREEBGBNEZ EEST 252 &0
HFH<TH D,
AW Tl
&~@B$ﬁ
E S L
fﬁﬁxﬂrﬁ”ﬁ%

2T 5,

@ oE Eﬂﬂl

N
OB A B
(B
-
H
S EE
TS NI NE AR = T ooy
DI S S (e
%(\rs
M?N%

BE
O ASEST

{13
I

& oL
ﬁ\lﬁﬁﬂﬁiﬂﬂﬂ

9_‘.«

<«
T

i B i
=
)ﬁ@%ﬂ%%?’

EeS
Fe,

T

W Rﬂ~?¢ @ 2
AR’

| BORA Y (%
P

=

It =t

g
<
_\

P

l*ﬁ\{ﬁ%:

KB B2 —DNEMT 5FM-CWVL —
X0 BE RS @tﬁ&ﬂﬁ Bt 1
Hrick > X, Pehit®hoo TEHRAE— K] &
. IRJEPcED IR, B - RIEHAE Z S 0

T op et

BCH

[ &
BN &&°%Nl

2%
=i

i

RE gy o7
& g e
S 9 HE

©

PRI |
m<w~%ﬁﬁmwwv—?¥ﬁWﬁ%%
Eaﬁ%%ﬁ@ﬂ@&*Téiﬁﬁ%ﬁéﬁfﬁﬂélio’b\f200)ﬂ£j7|33f“6®%ﬁ?5'?€%@ﬁ1‘ﬁ
ﬁ’»z»%\Pc5iﬁzih%~b‘¢%m75if%éo_03)3—%2% [EIRESE = e <3 M )
CBERRFM-CWL — X — LS (v v 7 B A, 74)t/)75>zé>>:>aﬁxﬁ“£z
YO LEERICMNET DXL —IZHBFMN-CVL — X —OFEZFHE L -,
AKEFEOL —F —FBEICHIT CTHMHE L TV, REEAIC2L—18 0
BIIGPHI O R EZ AZHERNEEINT-Z LW, FUI-CWV L — ¥ — 3R & &2 K
WK T D NHEREEIC /R -oTm, T2, BHic THFRE W
5 NI B WG R A 2 E L 2, BB e R R
BT 5 H T, 2017T4E9H ITFM-CWL — X — 2 ZE T+ 5 =2 &

F 5
Sy
- trf

3

i

TR
B
T

NI s
%&ﬁw

Vi

& A o

&
[
&

ARARY

Pr

o

AR R
wﬁﬁ#%

S

 BEAFFM-CWLY — & — B S O RSTFEA L ARV — 2 a A

20



ESR R S N i T 3 ) 2005/01/21
omev~&—@%#% - A P
72 5 WIT WATT o - ! | HEBH (raw)
_5?§ﬁ%ﬁoto T HiE & s 7 ' .
wGE NI BT D E RN ‘ Kuju

7
A— 5 oA (FF%1) & -
F = Z AT (BF%23) 12 Bl e S
LT, Foadn— Afb s il o 0 o e o e
ChARVRLETF— ok £ 7 =TT BERYIS—
fif 72 B OV IR AT R R S | | FEKR#(Dop F)
L, AT, EKiEEICE s S

W, JA I3 R FE D Pebil
BoMBRESH AL T, D

FM-CWL — & — i L 2 &EB# er™ o | FEE altitude
EESBUICEBTHRE T T
MOEBELLATVEH U

‘( &) ZD iH_j‘ J:‘A ﬁﬁz % & ’% %‘E ‘rg?ﬁ 2=\ 213 213 214z 2145 21‘4-3 ’_1".'1 ’_1".'-1 ’.1‘7“- 200

EHBW CRFBE I D T

Pl EI M T A 70 4B (B 3 HEEOHESZEHICAMTS. FM-CWL—4 —THIElENE By 7S BikiEE]
_/T?“QLI%:7 NATT

—ZZx L THER L 72,

[B% - L 0]

AEEIZ, TELTWENXL—EHWKNTOFM-CVL — & —FH B 2 F i T 7)o
ML 201TAEOA SRR E T S M CBI Mt B BTN TER, BT
DFM-CWL — % — B icl LTk, RIBHST 2L LbICEMLTVD T — X
OFMRRICI T CTT — &% X=X 585 5 2 L T % F MM T i B
ez 5 7T &8/, WEKELKE, SL—TOFM-CVL — % —OHEE2ZETT DL
. BT — 2 o EH - AT A ERT S L L BIT BFRMRRE TS EICTHE

KT LHTETH D,

[k 2 % & ]
72 L

21



i (RO A REA O 2RI

Probing the structure of the solar wind disturbance by galactic cosmic rays.
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Observation of time and spatial evolutions of high-energy electron precipitation
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Observation of cosmogenic nuclides at high, mid, low latitude
sites during the 24th solar cycle
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Development of an airglow imaging network in Europe
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Long—term monitoring and study of meridional structure of
plasma mass density in the plasmasphere
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Observation of fine scale dynamics of solar chromosphere to
explore the solar eruption
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On the origin of the variation of Titan's atmospheric composition
by ALMA archive data analysis
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Comparative evaluation of phytoremediation potential of plants growing in ex-tin mining lands.

Tsun-Thai Chai
Tunku Abdul Rahman University, Department of Chemical Science

Study purpose

Ex-tin mining lands are common in Peninsular Malaysia, particularly in the states of Selangor and Perak, owing to the
history of Malaysia being the world's premier tin producer in the past decades (Yap, 2007). Ex-mining lands are commonly
contaminated by heavy metals. Phytoremediation is an inexpensive pollutant-removing strategy using plants. Wild plants
in ex-mining sites are promising candidates as phytoremediators. However, physiological properties and biochemical
mechanisms of the heavy metal tolerance of such phytoremediators are not fully understood. In this study, we
characterised the phytoremediation potential of Waltheria indica, a common wild plant in numerous ex-tin mining sites in
Perak. Specific objectives of the study were:

1. To determine heavy metal contents in shoot and root samples of W, indica and in soil samples

2. To predict phytoremediation capacity of the plant based on translocation and bioconcentration factors

3. 'To study physiological and biochemical parameters of W, indica in the five locations with different levels of soil

heavy metal contents

Materials & Methods

Plant materials were collected from five study sites during 27-30 September 2016. The sites were located within 11 km
from the city centre of Kampar, Perak, Malaysia. GPS coordinates of the five sites are: Site 1 (4°20'23.5"N101°08'08.5"E),
Site 2 (4°21'52.7"N101°05'36.5"E), Site 3 (4°17'20.7"N101°08'02.9"E), Site 4 (4°15'04.0"N101°11'35.8"E) and Site 5
(4°20'12.2"N101°08'55.4"E). For heavy metal analysis, soil, shoot and root samples were dry-ashed and analysed by using
inductively coupled plasma-mass spectrometry (ICP-MS). The ability of the plant to accumulate heavy metals was
estimated by using bioconcentration factor (BCF, ratio of metal concentration in plant roots to soil) and translocation factor
(TF, ratio of metal concentration in plant shoots to roots), as described in Yoon et al. (2006). Gas exchange parameters were
measured using a portable photosynthesis system (LCpro-SD). Chlorophyll contents were measured according to Barnes et
al. (1992). Peroxidase activities were measured according to Maehly and Chance (1954). Catalase activity and lipid
peroxidation assays were performed as in Dhindsa et al. (1981).

Results

BCF for various metal elements varied with plant locations (Table 1). BCF for the tested metals at all sites, except As
(Site 3), Pb (Site 5) and U (Sites 4 and 5), showed values of more than 1. W indica growing at Site 2 had the highest
capacity to accumulate Mn in root tissues (BCF= 412.80), followed by Sr (BCF= 271.27).

Table 1: Phytoremediation capacity of the model plant species based on bioconcentration factor (BCF) of 10 selected heavy metals. Data
are mean + standard errors (n=3).

Site Li Mn Co Ni Ga As Sr cd Pb U
1 42,73+3.65 | 102.55+17.69 | 30.27+11.32 | 33.29+7.17 | 215.88+159.28 | 7.52+2.99 | 190.14+19.53 | 84.36+10.24 7.88% 6.74 7.46% 3.97
2 66.25+1.22 | 412.80+106.10 | 23.09+1.79 | 54.43+13.92 21.75+ 7.84 31.7418.68 | 271.27+25.57 60.70+ 6.68 23.35+ 8.65 5.15+ 1.60
3 4.55+ 0.14 4.42+ 0.51 2.13+0.27 13.82+ 0.94 10.95+ 1.48 0.55+ 0.09 39.23+ 3.05 138.16+3.62 6.29% 0.54 9.64+ 1.46
4 10.59+0.90 6.93% 0.46 1.16% 0.17 8.14+ 1.12 2.55+ 0.16 1.24+ 0.31 7.69% 0.37 129.21+30.67 | 5.11+1.38 0.53% 0.09
5 2.12+0.23 5.28+ 2.30 4.18+ 0.20 29.32+ 6.07 2.63+ 0.57 1.36% 0.09 36.64+ 5.25 54.58+ 18.38 0.8410.10 0.28+ 0.07

TF values ranged between 0 and 6 (Table 2). Overall, 54% of TF values were less than 1. For Site 3, TF for all metals,
except for Uranium, exceeded 1. W indica from Site 5 was the most efficient in accumulating Cd in its shoots (TF=5.05). W,
indica from Site 3 which exhibited good translocation capacity for Mn (TF= 4.18) and Li (TF= 4.09).

Table 2: Phytoremediation capacity of the model plant species based on translocation factor (TF) of 10 selected heavy metals. Data are
mean * standard errors (n=3).

Site Li Mn Co Ni Ga As Sr Cd Pb 8]
1 1.48 + 0.39 1.61+0.07 0.56 + 0.01 1.92 +0.01 0.80 + 0.003 0.52 + 0.03 0.93 +0.04 0.69 + 0.07 0.17 £ 0.01 0.08 + 0.02
2 0.78 £ 0.10 1.71+0.06 0.85 +0.04 1.47 £ 0.04 0.65 *+ 0.01 0.77 £ 0.05 0.96 + 0.03 0.46 + 0.03 0.22 + 0.02 0.32+0.03
3 4.09 +0.01 4.18 +0.83 2.08 £0.12 2.17 £ 0.07 1.74 £ 0.09 3.90 +0.41 1.43 £ 0.25 2.48 £0.20 1.09 £ 0.15 0.72+0.14
4 0.43 + 0.06 1.62 +0.15 0.64 +0.01 1.42 £ 0.05 0.92 + 0.05 0.45 +0.01 1.45 + 0.02 0.95 + 0.09 0.49 + 0.07 0.31+0.03
5 0.89 + 0.06 3.75+0.22 0.58 + 0.04 0.37 £ 0.05 2.19+0.42 1.60 + 0.005 1.21 +0.01 5.05+0.31 1.17 +0.25 0.44 +0.08

Volumetric water content of the soils was very low because of sandy soil. The soil was dry especially in Sites 2 and 3.
Maximum photosynthetic rate at light saturation was high in Site 1, but low in Site 2 and 3. Among the physiological
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parameters investigated, there were no significant differences among the specific leaf area in samples collected from all five
sites (Table 3). Total chlorophyll contents in Sites 2 and 4 were both higher compared with Sites 1, 3 and 5. No differences
were found for the ratios of chlorophyll a: chlorophyll b across the five sites.

Table 3: Soil moisture content, photosynthetic rates, specific leaf area and chlorophyll contents. Data are mean * standard errors (n>5).

Site Volumetric Water Maximum Specific Leaf Area Total chlorophyll Ratio of
Content of the soil Photosynthetic Rate (cm?/g DW) content chl a: chlb
(m3 m) (umol m2 s'1) (mg/g FW)
1 0.063 £ 0.0332 21.0+2.62 126.25 £2.27 a 1.15+0.13 2 5.56+0.50 2
2 0.044 + 0.022 2> 12.1 +£6.4% 94.14 + 6.972 2.31+0.35" 5.48 +£0.552
3 0.024 + 0.015°% 11.1+7.3) 122.13 £ 16.892 1.16 £ 0.16 2 5.056+0.392
4 0.077 £ 0.0372 16.7 + 2.5ab 117.17 £ 4.052 2.00+0.13" 6.46 + 0.36 2
5 0.060 + 0.0282 16.6 + 6.3 ab 119.45+9.172 1.40+0.13 2 6.37+0.58 2

Different superscript letters in the same column denote values with statistically significant differences (P < 0.05) according to the Fisher’s
LSD test.

There were no significant differences among the catalase activities in leaf samples collected from Sites 1, 3, 4, and 5
(Table 4). For Site 2, catalase activity in leaf samples was at least 5.5-fold lower than that of other sites. Peroxidase activity
varied broadly across the five sites. Peroxidase activity of samples from Site 2 was the lowest among all sites, although not
significantly different from that in Sites 4 and 5. Peroxidase activity of samples from Site 3 was the highest among all sites.
The lowest levels of lipid peroxidation were detected in samples from Sites 1 and 2, whereas the highest level in Site 5.

Table 4: Catalase and peroxidase activities and level of lipid peroxidation (calculated as TBARS content) in leaf samples. Data are mean +
standard errors (n=3).

Site Catalase specific activity Peroxidase specific activity Thiobarbituric acid-reactive
(umol H202 decomposed/  (nmol tetraguaiacol produced / min substances (nmol TBARS/g
min / mg protein) / mg protein) FW)

1 55.55+11.07 2 92.24 + 36.17 ac 59.93 +£12.43 2
2 8.91 + 3.52P 10.35+1.75"b 64.95+13.06 2
3 49.66 + 7.27a 130.14 £ 28.49 a 112.35+13.76 P
4 65.52 + 5.552 27.51 £ 2.09 be 128.56 + 2.42 b
5 71.46 +17.022 43.20 + 8.63 be 179.40 £ 9.76 ¢

Different superscript letters in the same column denote values with statistically significant differences (P < 0.05) according to the Fisher’s
LSD test.

Discussions

W. indica growing in different ex-tin mining sites showed different phytoremediation capacities for various metal
elements. Overall, BCF data indicate that the species of W, indica is suitable for phytoextraction. Phytoextraction is a
plant-based approach for the removal of contaminants from soils and concentrates them into harvestable tissues. BCF data
also indicate that W, indica is suitable for remediation of Mn and Sr-contaminated soils. Most metals were highly
accumulated in W indica roots and remained there, while some metals were further translocated to the shoots. The
immobilisation of contaminants through absorption by roots is known as phytostabilisation. TF data indicates that W
indica at Site 3 was more efficient in translocating heavy metals compared with the same species in other sites. This
correlated with the highest peroxidase activity in Site 3, suggesting that this enzyme may have protective value in the
plant tolerance against potential heavy metal stress. However, the overall low TF values for Site 1 in comparison to Site 5
do not correlate with peroxidase activities in the two sites. Thus, peroxidase activity does not appear to be a reliable
indicator of the plant’s ability to phytoremediate metal-contaminated soils. Similarly, catalase activity and lipid
peroxidation levels did not correlate with phytoremediation capacity of the plants in the five sites.

Conclusion

W. indica is potentially useful for the phytoextraction and phytostabilisation of heavy metal-contaminated soils.
Physiological and biochemical parameters investigated did not correlate with phytoremediation potential of the species in
the five ex-tin mining sites. Thus these parameters are not good predictors of phytoremediation potential. A more
comprehensive characterisation of the physiological and biochemical characteristics may be more useful in future.
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Observation of mesospheric sodium density depletion
due to pulsating aurora
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A comprehensive comparison of eruptive and confined flares
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Design and development of baffle and vane for a space-borne
imaging optical system
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	笠羽　康正、東北大学・大学院理学研究科・地球物理学専攻
	U１．研究目的
	東北大では、数十年来に渡って宮城・福島に設けた太陽・木星電波観測施設に加え、ハワイ大の協力を得て惑星光赤外観測施設をハワイ・マウイ島ハレアカラ高高度観測施設（標高約3000m）に整備してきた．40cm望遠鏡可視観測でイオ火山ガスからなる「イオトーラス」の構造・量・速度場観測を世界で唯一継続して行い、水星・月のNa希薄大気も含め貴重な長期観測データを提供した。2014年には福島県飯舘村から60cmカセグレン反射望遠鏡を移設し、赤外線観測も可能として観測テーマを金星・火星大気も含め広げている。双方と...
	本研究計画は惑星探査機群や惑星専用望遠鏡衛星Hisakiを支える国際地上観測ネットワークの一翼である．米Juno探査機に対しては強力な国際地上観測網が組まれたが、日本の光赤外・電波地上観測は長期継続性の点でユニークな一翼を占めた。金星・火星についても同様で、またプロポーザル採択を要する大型望遠鏡群（ハワイ：IRTF 3m、アタカマ：ALMAサブミリ波干渉計、NASA/DLR成層圏航空機望遠鏡SOFIAなど）の活用にも成功した．
	U２．研究方法・結果
	U(1)木星U： 2014年来イオトーラスの全体構造・EUV分光情報とUVオーロラ全発光量の長期データを蓄積するHisaki紫外線望遠鏡衛星，2016/7に軌道投入され5-6月には太陽風モニター・磁気圏モニターとしてそれ以降は極軌道を巡る「深部・低層〜超高層大気」「極上空を含む内部-中間磁気圏」の初探査を行うJuno探査機を支える観測を実施．木星システム研究をERG等による地球システム研究と同時並行に比較できる重要機会を我々に提供した．
	イオ火山活動に起因する中性ガス大規模構造分布（ナトリウム D1発光）およびイオプラズマトーラスの詳細分布（S+ 671.6/673.1nm発光）を長期継続観測により，イオ火山活動度とイオトーラスへの物質供給量の指標，中性ガス電離で生成される磁気圏プラズマ供給量の指標をえて，「ひさき」によるプラズマトーラス密度・温度推定および紫外線オーロラ全発光量と合わせ、磁気圏マスローディング推定量提供の基礎を形成した．また，この観測を支える熱圏-電離圏-磁気圏結合に伴う電流・ポテンシャルモデル開発も併せて進めた...
	U(2) 火星U: 火星探査機MAVENによる紫外線リモート観測と磁場・粒子In-situ観測を組み合わせで超高層大気観測・大気散逸観測が本格化している．2016年度は60cm望遠鏡に冷凍機駆動による「中間赤外線レーザーheterodyne分光器・２号機」の装着作業・試験観測を実施した。本観測装置はNASA/GSFCおよびケルン大グループと共同開発し、電波ヘテロダイン並の高分散分解能λ/dλ>10P6P を得るもので、液体窒素を不要とする２号機でより柔軟な遠隔運用を可能とした．これにより，2017...
	U(3)金星U：金星探査機Akatsukiとともに火星同様の分光観測の準備を行うとともに，Subaru/COMICSによる中間赤外線同時観測を実現させた．また2017年度開始予定の千葉工大カメラによる連携観測の準備を進めた．これらは地球大気光を用いた大気上下間結合研究に比するものであり、また「地球のありえた過去・ありえる未来の姿」「磁場がないため太陽活動により翻弄される姿」という視点へ資することで、本コミュニティによる地球-金星-火星の「兄弟比較惑星学」推進の礎の１つとなるものである。
	U(4) ハレアカラ観測施設整備U：40cm/60cm望遠鏡群の運用整備を継続実施するとともに、本経費により研究者を現地長期派遣し，ハワイ大等と建設を進める1.8m惑星/系外惑星望遠鏡PLANETS推進に現地で寄与した。後者に搭載予定の可視分光偏光観測機DiPol2による系外惑星試験観測も継続し、その開発に寄与した。
	U４．成果発表
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	280103_淺原良浩_280103Asahara(様式2)
	テクタイト試料は蒸留水に浸し、超音波洗浄後に風乾し、瑪瑙乳鉢を用いて粉砕した。K-Ar 放射年代測定に用いることから、1 mmの篩、0.5 mmの篩、0.25 mmの篩を重ね、１〜0.5 mm、0.5〜0.25 mm、0.25 mm以下、の３フラクションを回収した。粗い２つのフラクションは、K-Ar年代測定に、0.25 mm以下の細粒フラクションは、さらに細粉化し、化学分析に用いた。
	韓国地質資源研究院の蛍光X線分析装置を用いて主成分元素組成を、韓国地質資源研究院のICP-MS (Perkin Elmer Nex ION 350X型)および名古屋大学環境学研究科のICP-MS（Agilent 7700x）を用いて微量元素組成を測定した。両地域のテクタイトについて得られた主要成分元素、微量成分元素の組成は相互に類似しており、東アジアのテクタイトの化学組成に極めて近い、一般的な化学組成を持つことが判明したP５）P。
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