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HAHEN
UK A A7 PRI JE Al

1. ECBHIC

CHETOI v ¥ a YITIE [EEEEHN - EREA ] 23800 T IR OB, AEEET ALY AH
BIROAFIM 2 EOWFIE 2 TRALEG S &, EAFREBSEOBUR & L8 § 5 likz RO T, SRl
DRI EER 2 EM - ATH T2V AT LA DOBEEZOILTE 2, KI vy aryTIZhz2EH
IR S, (BT - MREBRARAEHI ) 2B T RO XHITIv v a Y EREMT 5.

[ ERIRBE AL R AR A R BIR DB & Vo Z2BAB O R TFIICE T 5720, RERABN L — 5 —fi
REZHOZHEENEICL D, BIRORGERREEZZM T 5. 720 WD S KRB D722 Y EER% - 256
TREADXA = ALZHNTHE LB, FIR - WHEESIZB D 24 - SR ORREOMAT & B4 2 i
CCALEEBRIC & 5N A F < ZAEI - AHWE OB 2 A > A 7 2 OfEZ Bigd. ¥
Iy Y a YITIE ) #iEE R F TR, WEIEROBLE D S AL R 2 RIS 5. ]

DIFTIE #rI v v a 1% BRI R RoE O 2308403 5o M/ AfLZ28 & MU L —
¥ — ORIFBHERIC L > TR LN RAELITD A A = X L EH, RICHEMERR & RKE & oo CHR
NO 7 Z v 7 A5HM 2 L TR 2 BERER & R & OWE OBl = L CRfgidhi &t
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WOMHEAEH DY Td HIRPENIHE H L 72 FBARR & RA L OWERRBBIZIZOWTORFEETH 5o

2. NBUEAMEREE MU L — 4 — (2 & 32 KKELR O R EBI 525

SO/ AfiZER% (Unmanned Aerial Vehicle; UAV) O L 0, mEEEIMEIC L 5 EZE0HN, W
VIV BEREDMER LD DERIATZ L LR DOOH ), At =2 L7 UAV & MU
L— % — L OB FERZ MO THEME L7z, SRS IR HOMERREICHFGTL2ELE LTI LATH
D THhET, MU L= —2Hwicf A= 7 (Bg) BIINIZ X ) REAEIRDOFE - FZ - Bl A =X
LR, AV ~ERBIBEHEL L OMESIEE T & 72,

HARLOEBILFEMIEIC L D, FEFE6HIC, 285 FXTRESNZ/MIUAV ZHWT, MUL—%—¢&
OFEE9ER (ShUREX (Shigaraki, UAV—Radar Experiment) ¥ ¥ »X— ) »f7bhiz, UAV L, /b
B (MEEIm), Bi (700g), K22 b (9 §1,000). FHFHTEE. GPSIZ X2 HERITHRET, 734V
TRy —2WH L7 1Hz 7)) 7O - B - SET— 2 I2MA T, 100Hz D&Y 7)) 70
St v —IC X BEIEST A — Y OESREET — 5 ZRAHTRETH S, UAV OFEEREIL, 55 MU BLlFT
A SN km OFHKIE T ORE A EH L TiTo 720 UAVIZEOHEL CTHET LI L3 TE RV
B, RUIRT LT AT ko THERE S ® % 5 (Bungee #5) 20 NU 7 A %GO AL5IKRT 122
WFD RIF L EICE L AT ) #ET i: (Balloon ) TIT9 . RATHIEIZ FORERERIIC T 0 S
FALTHBLA, RIS U THERRRISRIT HEZ AT T 2L HWHETH D FLRH O EHARIT AW HET
Hbo

P2ZLMU L—=F—DL vy I A A=Y Y 7E— FTHLN T3 —iEORM & ELLEZ R, 8KE10~40
SEOTREO=ZMAPRO T I—IZUAVICE2DDTH S, HIEI~Skm OEKFE TV I — (LK) »°
BHINTwd, BE MU L—F—& UAV OBINT— 7 25FMICEIT L Tnwb L2 ATH 5, KAFBLIKIZ
BDEIHIHFEL. AHATTIZRIZTRED /NS L 2, MEROZEEM OIS OB - FHlidHE
ERETH Do REBICDUHR EINS UAV ZHWE2ROF ¥ o R—= VBl 25l L Twb, (MLE, 1§
FIHES R 2 & OREEEAE)

i3 ' ‘ !
X1 : UAV O#EFEDHT. (/£) Bungee . (#5) Balloon #:,

05-JUN-2015 Vertical P, (dB)

Altitude ASL (km)

10
15
20
25

08:10 08:30 08:50 09:10 09:30
Time (LT)

X2 : 201546 H5 H 7R304 ~9E3053 I MU L —F — L > VA A =T F
T— FTRb N o — DR &2,
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3. BEEARREATEOYME IR

P S UREBERRE KA OWEORHBBRZ RS 2 2 L 3 ICEETH D, fIIE RDEEL
ERHAARTH 5 COAL. BEARERE KA L DB ITERT Z2RFDO—TLETH L0, Toff&koms
ERMICTARD & REVEDL S VEBARBRICER SN TV 200, ZOERHEIWERNIC & DORELEH)
LTWbD00bhb, 720 WK T 2 %A RILAY (biogenic volatile organic compounds ; P
T BVOC &5) ICHEHDHET > TWwb, BVOCIZIE, A VLY, B FARVE, EAFTFIVRVHE
RENDHY ., TNLDORGALFIISIC X > TER I NS RAKRT 7 0V IVIZIERE D 5 I HBERIHERO K
B2 RIEFT, SOXHICRTL AL, IR A7 2B 2 WHEEERZ 8 L - Bk R & KA
DOMHEY ¥ 7 & RS 5720120 FlW O REEFEALIER 2 BVOC Sl & v o 7= A B2 omse & i
FRRGER TV IVICE 5V AT AR KRB ANDEEL Vo 72 KEALFOWTE L A5, LRSI F T
HEDOOLNLERETHLEN) ZLERBLTVSHDLEAHKTES (M3),

Iy g vITIR. RSO S xb o
S B -ZHEOYERE
V—T7 L OIFFEZE LT, HA !% N—
BEREASE L OO CHLS NO K \ R | CHa

(BERRE—SED | .

S5 Bl 72 47 b

W 5o KA H @ CH* N0 13 COlZ BTSRRI

KCHCHIRITI & o TV Ash,  E=7OVA-BEEFR SERRKEOREED
ZOWREEBOER D5 ICHFE S
TWHBEWGTThHb, YV I I—AD
RAED D IZIPCC (KUMEZENICHT 5
BOFE /7SR V) LAR—MIFELL T E

HHERTVEA, TNEOMEIGHD T e i
AEETH b, I v¥avITid. & ;?Eﬁmﬁmﬂﬁm
MERBECTH AT 7V EFIL T, %E

BREIZHRBIE-> TGCHaEir) &9
oM T I —FTiEn L, R
Ah - RS L = — % O 7B R R e UEE B A B LR 2 0 — A Ry YNt ot T Ty
AFHMEAM & R AEDLEL I LICX > T, FRERETERWICINOMESEKD 7 T v 7 A2 EHIT 53 A
BT TWw5he BlZIE BEMICHE- T, BERIRSEICSH 5 1305 0 CHRI SIS SN B kT2 &
Bonadhl, ko, WY 7))V FEEBRZETO GCHOMTIIRAZ L I EXREETH - 72, HEHEN
AT =V TOFALFIv o7 Iy 7 AOEFHIEZONTWD, (VL BiEHESRE > S OFFERAL)

ERICESHEEN

L
L = h aed

e
R
%)

CHy Thist {nmel m 51)
o B H e oW

B3 1 KA — BARE O BAE B 2 R R

4. KB -HFME-LEBEOYMERIR

RSP — FRARPE — TR O W G ER (A & A B R B 209 o ARBFZE TR & TIEREY O
HER O TH LB RO EBEOTEE) (SHFB Lz, ~ AR A U SR EE %17 ) SR O 55
5bbhb L) WEBEWIMYOERICERETHS, L L. REBREDOZ L IEERNTHY., Z
NOLLDOMAEWHT =3 T AEZBE LMY ORELERICKEREEL 525 LEZE 20N Tn5, HE
WAEMOMZETIZ, ¥ =7 Y —OFEIC L) B FEHFENT OB E L, S bThrkFr TV
PO L W) BAEMOEREZIY B2 X)o7z, ZOHEMEHWTT A ZORBEMAEY 2T/ L 2
By A ZOEE B CHREBEWHZ R T 2MEOMERKE S L TV S EBHLPI R o7z £
ORI OEFT 2 RET 2 2 L PFE SN TV 548 (PGPR : Plant Growth Promoting Rhizobacteria)
L RniZaEns,

N O & 530 S B AW IRBEREY & OMEEHO Y 7 FVRREL LTHEETH L, ¥4 XITHB
WTIid, —RIHED IR AV 77K 4 FPRWSIMRBO Y 7 F V4L LTHRET 5 LR ST
Who REERM2OAEMAERNZEL T, RBENGWMEINDEA VT TR A4 FERPERE&ETIE Lz L
CHh KEAERMICET 7)) 3y ThoE5 4 XA » 0505 BIHAERBIZIZT A €A ¥ O5WH» A L.
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BOBE AR~ 1 =V ECHEAR DSBS H 5 Z L DO o 72 (K)o A A5 WT 53 7 F VT bk
REPEIZE o TELT 5 2 EAURS N, BIZFRBUBHNTOKR, 7HRTZ A b TERBEARZ INKS#3 % ICHG
(isoflavone conjugate— specific beta—glucosidase) DIEH BB L 722 & 2 SEET L NNV TORHIAIRE S
Nn7zo (Bl BILMEREZ D O OFFER L)

250 B Malonyldaidzin
i @ Malonylgenistin
R 200 @ Daidzin
Rp @ Genistin
—QE 150 @ Daidzein
N @ Genistein
N %
N 100
NG
$~
50
0 (==Y = Ifl 1 . |4-| rh'LI 1
VE V3 V7 R4 R6
o o
e e N 1)
Y QL ro.. TYrQ,
R=H: Malonyldaidzin R=H: Daidzin R=H: Daidzein
R=0OH: Malonylgenistin R=0OH: Genistin R=0H: Genistein

X4 : 74 XEBFBRBETHMBENIEAL VT IR0, HEOZEL,

Ivvar2: KAV F—224% - FIH

IR R
AR R AAL PR FE T

1. HROERELEHH

KI v g rTid, ALHERRGAIIA S 5 KB 2OV F—AKGERIF A A~ 0L F 2 HIF L. R RKIGBR
RICHEEDD D5 R WEFNEMORBEE1T). Thbb. KETANVF -0 - FH T2 2 A0
L. LA L7450 13205 2 L2 HIE L, COMIICEAT S 31 K57 SPS (Solar
Power Satellite/Station) & /N4 < Z DT RV — - fLEE RO R EA 2 HE T 5720, KT 2L ¥ —
DOEZHFETH Tl KERBIROBRGBREM L LTo~ A 7 ok BRI ORI, BEY - B33k
ZHCT2ARENA A ZADNA FIREN AL, SRR EM R 2 EANOZHRIZI) M,

2. AROBE

KI v ¥ a v CTIEFB265E B LU T ORFZEREE IO W T ) LA 72,
o IR IVHERE % b O KB FETEFT SPS D728 D73 A VA IEHEE 2 F v 7 AR R IE He i o8
¢ DC-DC I v NN—=F 2755 F L 7 7 F 0% — Atk ot
o CHI3OW MFHEN T A X L AL V¥ %y T —27 D720 DEME %M GaN HPA
o BRIE A ERILIRS & H W 72 FERW KB I % F5o /N 7~ 7 F 0 ST 58
o MBI FE D 7280 O 72 % B E WAREIBE Y A T A DT
e HEJH TV YVl — ANt v H~D~< A 7 u i BIMEEIC T 205
eGaN Y3 v M ¥ —F A+ — V2 HWHIBHKEN L 7 7 F ORLEENIE
o HAELBRHBH T A XY L AHEY X7 2 O3
o HRhH24GHz ~ A4 7 A B E iz liske a4 ¥ L AREOME
e N—FRAVAANTHEHEDIZDDT A X L AFBEICET 5%
o KHME R - AEE RIS A 7 0 IR E G H % E S X 7 2 Of%E
e FO—CEHWVATAXYL ALY —T AT LD
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o IR~ A 27 OIEEEBICL B L7 7 F B HGE

o ) 7= VRBREENE AR ) <~ —BIK O 72 0 O )R R B 2 S 0 %
o HHEMERICL A7 A M u v OEREL - EHFMGLOWIRE

e AWK BT F VRBILDIZODT A 7 QRIS ¥ A F 2 D%
o KB NA < ADEEUWE, WA+ T8 ) — W ~OLEE5E

o BIMACIEFI WD) 7 = 53 b 2 B3 5 058

o ) 7= VHSALE W O HEFE D 723D O BREHE Yy 45 O A

o BT KL O A R FACHIE RS (2 BT B 531 FL ATl 5 oM
o BEXALFICH D=0 D jkFEF /MR O SFRHT

o BOMRHIT O RIS X 0 AR T 5 F /2 i AL R E DT
oAV UWHIFC I BNA TR ANSD T T T = VIEHEGRDOER
o a7 ) IGNMAEW 2RI U723 A < 2 DKL A~ DZEH5E
o KIBWIZ X 21— 2RI OIS

s HHE 7 70— F 2 & B kv a— AR EEE O R REAT

o LU —ASMRIZBIT BN T — ST KIS Or 5%

3. MADHERSLVER

SAEEOREN LR R % 207" T,

12 FE—YZ2HWATIAY LA U H =Y AT ADMETH S, <4 7 0iEE VT4 YL ARERK
W&y FHENZ B 2 T8 K FEEI SPS R AMAGEIC BT 274 Y LATERE LTHWS Z &3k
bo ZOAZTWTAX VL ARBERME Fu—r (wvFa7y) zilbdbyd, FlAITHEICHE LK
WL v —. I 7 VIHDRALA ¥ 7 TBRER YV —. BILOBICEER L Cias— M #E AL
BREMOEL L v — AR — U PO TIA YL ATENEZREL Ty —2 O BMERY) TV 27 A
RREL, SHEEEEEREIT -7 (K1) FEIZ20154E7 H 16 H 12 & E L F A H % A=METLAB T177%
b7z, RI2ODTAX VALY —%FEL, FO— 23~ A 7 0k BERTEMT 5, Fu—rhy
AXYVAL U H—IZED&E, vy —EZERLENEZTAVLVATHREL, £y —3Z20 74 YL AENT
METF— 7 S2 R ET 5. ERIZRICAH SN, BVELEZEDZ, SHREIBHRBORHFZIUEL. BT
DFFEFER A FEL T b,

RN FaT 84—

= T T

BRT0YSLRT
WE30m~50m

BFRER w
- -
s g
— T (BBIZHLT) P
RATEHIAE
BIEM6m~8m | 2LFIT5-BHRN
WBLSHfFh
AMFDOT—5
WEREEN l
T o T
77 s D TR
r—rRm A RIEER

L

%EIE%E% (201 5716) BAEEER (TBD)km

EHEORE, KUFIE AV LERIETORE Y —,
AVITF(1B PRIV E)DRRAEUY—FE~DIGA

M1: Fa—YZ2HWAETA Y LR —Of& & FEiEER

b I 1ODOWGEIE. RENA < A0 684 AL AHALES. B LA m 2 A ETIMETH 5. H
AL % A 2058 Tld. NEDO ORFZEBI I & 217 TR L & IR LN A AEW|T T ~
FEFH LT KEANA < A0 0 OBEFERLREY 7= o5, GEEL2) 7= v ofiER ) ~— R
BB A RN OB 2 FEM L T b TNFE TS, KBHRICENRE T KE < A 7 o KE
R A REHRIC OB~ 4 7 0 OSEE XS L. N+ 8 ) — Vet s T ERE A0 5
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RS BB FEM L 720 720 JST @ CREST #f7E Tl FHRHIX LA ZE0r. T 4 v F — P2 JE T,
REZES EIFETEBL T b, ZOMETIE, A4 7 aEinxt HWT, V7= v 2 Wik o &S5
RCHEL. L7277 = ¥ ORI D W THERER ) ~ — 2 LT 5o IRAHE/NMEIS A 7 0 OG
REEMETHELHIT, A 7Rz Rm L, BIEER Y v — B2 IR TS 25 7= Y 3RS D
PUBEERAE DM 2 D T WD T2, Eim IKIC NMR HEDRHFER /N F = A UGS O K ST, )

7= VBRI OB AT o TV he TOM, NA FIREVEREICBEL, Py FENT ARSI A 7 0k
VIVERY ¥ AR & IR 2 T N ALy ) — VR RS AR AT 5 72

enol intermediate 3 enol intermediate 1

+H,0 ¥
l +MeOH 1 200K

r R=H, homovanilyl aldehyde
R=H, 4a %

5 i dimethyacetal (2a}
=M, R = 0OMe, homosyringaldehyde

dimethylacetal (2b),

X2 : NEDO 7u ¥ =27 b TS L7 iR A RE s~ 4 7 0 iSOG S E & BEVEAS
NBEE % EEST 5 7= v OEIRN MRS (Kaiho A. et al, Green Chemistry,
2015, 17, 2780 — 2783)

4. SHORERH

Kb T AV F— Ol & FIH L7285 2 2oL v BED 720, B 25ME% b - 720588 250
B, #BRNRIE T — < ORI L FBLICED 2 4 70, KGR, KM OE#E Ok CIRIE VW
BRIORLAITZE 2 20 L. IO R RE B2 G028 B0 7u Y27 MIRBELTWE, 5#H. 3512
% { OWIZEHEE & EHEE L, KB AV F—ZH - FIFH OISR S ORI T 72— B OEE L ETH 5,

D720, FIHHMEXHNOMERR & OIFEMED EHL TV b, KT R VEF—OFRNAHOLEEE, 5
HRKBFEE L N A F < ABWOLE 2 LT A2 Ay Y RY Y AZEERBLTE . SOV YRYYALT
T EIRLZIROTETBY, R 7-HMHTOEMOERICZ->TETWD, SHIZHLVREO Y
RIUD LOFMER, FEZELCOBKFIC—BENT 5. HHEICHEL L, @%@ e LT [EHFEOR
KB AV F -2 - P& PR RE - 2T4R BRI Bl L 7co “PRE2BAEEED B 1d, A RHEFR B RE Ol 4
HFEOREMRL 2] L LT, Mi#TATPETDH S,

B I PR284EFE & ) 3 IR 2SR F 5 720, WFgEFTE LTI v ¥ a Y EROSHEEEIT- 720 P
QUEENHIEIARI v T a YIFH L TR AVF -2 - BEAM] & LT8R 5, HIvda vl
KT A NF—Z B UEEICHNT 272012, <A 7 0ISH T, N4 3727 ) 09— LRSS 216
ML, KT AVF—ZEEICES - BRI ANVF LRSI RT 2 & L D10, LA X 3 RERE/LY
THENA TR %N L CEEELWE - HRHIEH L THRFH T 207812 flde, 3 v > a3 v Tt
ERREM RN OEH A B L, BEEEMOA TR &R AT AICHERL TV,
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UK A A7 PRI e i

1. 1FUBHIC

IvTa 3 [EHEEE - M I PHEEEANEEPBEVEDL Y B MEIEH OB T, NESFRN TS
Bx BT 7200MARHEMOBREZIT) L& BT, ZIHFETHEENANORIEZIRR LTI EZHDY
ELTWw5, FHBEEANEOMDY Hun ek —ITIlwvoThH, AHEOMEL - BEOBREIZE > TRELLELLT
BY., ZOZEDLELWNEPLETDH D, FlZIE WERICHEZET 2/NEKEOFBIT NFEATCH % 5  PLAT
MHEHALDTHN, REICHFLEL TVE, KIBEHOLEPHEROGBEICEHZ D726 L. TNIEERN
H258BIOoO0WTHHMTH L, —T. NEPXHEZBELLZ20 2 Z2FEH» O OB E 2 TR 7255
bdH Do BARNICIE, WEAFERRICL 2EXERMANDT A —=I 0D N5, KEGIEEI O LI
L0 HER L RICERAATENE NI LACERZFET L5 Z0OHETIE, AFEIPEEHFEEERICI2E N A Y
N =2 &M FIZEWT S S ZRET A FEHPOORETH D, MEHAR EVFKGREOBRIZI IET
AINVF—RTORBEEZTHILH L) THbD, —H. NEITEHD?OREEZZTTENY VD DI Tldk
Vo W LNV RS TABIIFEHICERT A X910k o7 LAL, ThDFERHE W) BRENEEZ L2
HOTWDEDTHbE, ANR—ATTYORMETH L, NENH ETHEDTL £ - -B5E0EL, FH TR K
LTl ab6%v, AIZZONEPFHEREICG 2 5B L ZOEMIZOWTHIIZEL EO 2T TR 5 %\,
Iv¥ar3TiR, 20X LT — ANFMEMEH 2 H%E — T2 00 L -0 F i & Mo i X - T
ZTEERELTWA,

2. PHEHREORE - 228002 \RelC ¢ 58/ EBASRORRE
Bt AR 2 m B MREET & B/
DB O E LT > TV b o SAEREIFFIC,
7T X WEBIMEEICE LT [HRA~XS b
VB DT > F v T 77 AR
WEEOT > F v 7] (WY MAZZ, [
M2 PVBIIZGROT v F v 7] Tk,
ASICALHEAM DA & iEH» L. B D v b
FIRBBE LD T AT L WESAL VD
Ty T EERMAGDELILIZE ST, Bl

BRBEHBEI T4 2> 7Y ¥ T AB BIL: 058 LR PRI g 7 7O LA 7
BeZA 3 TR L 7T X<k = 3l
L. 7V NVETFFT T 52 LIZL o TARY MVIERZ L2 OBMNEGTH 5, 16K, KMo fEne
BB RREE P L — R 7 LTV 2Bl IS Ly €OMGICB W TE WAL RIET E 5 F v T DR
I LTz F720 RED [ 77 ANAMIBEEROT > F v 7] Tk, 77 AR F =2z 7z
TR T2 RERE LTHBTHRIE L, ZRE2EBIE/ SV AICER L TES LT 5/NEKOBERICES L7,
LIZDOVL AT ThHbo Hnsec D/SVAETHH VAR ATRZZEBOEBIIKILTEY, Z0OfRE
FhEF Y ML T I A EEBINEGRO NI LA G bE S 2 &I X - THER T HEANEH O 221 2 81 A
TREE %25,

1) Zushi, T, H. Kojima, K. Onishi, M. Ozaki, S. Yagitani, S. Shimizu, and H. Yamakawa, Small sensor probe for

measuring plasma waves in space, Earth Planets Space, doi 10. 1186/s40623 — 015 — 0298 — 8, 2015.

3. BEREOHMRNEF 7 7 v 7 AXEOHR
HERZ Y & < B 1. KB EMERE L O ¥ F A R — 2 Tl HERBES I S M i s g % b
DEIANF—EBTD SR DT IR EN TV 5D, REOHEBINCX Y. 2 OMBRBEHRE O -
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WHEBBRIZIZ, FA VY AS—FE—F - 2—F AW B L OERA
¥4 7a by (EMIC) MY F— FREE W) BEEAZEE)

T2 BB IE MG LTVD I DG oT a2, [ERITWH 3§ 10
WA O RGERBIE SV CHEShTE 225 & % 15
O DRI TR BRAATNCEELMEZ LTVEIE 5. o
Bb. FAMETACE Y HRRNETOEH A F vy ”
AERWS,ITT 2 LB, Bllir ) — VBRI H L E ! "
FU Y rOFERBE L. T — T AMHH X B RIOE T 7 ! e

7 v 7 AW Z HHT 52 LI Lz, X2 Bl ) — o B T S N7 O
1) Omura, Y. Y. Miyashita, M. Yoshikawa, D. Summers, M. BT D8 7 SOV AT IR

Hikishima, Y. Ebihara, and Y. Kubota, Formation process of
relativistic electron flux through interaction with chorus
emissions in the Earth’s inner magnetosphere, J. Geophys.
Res. Space Physics, 120, 9545 — 9562, 2015.

4. Y7ZAb—L (#—0OF &) DR

TSP 1 A L 3 — R BRI R MR S S R IS K &

BB EGZDYTA =4 (F—uFE) ORADF

Mz, F—vF - 7= O—FHFEREL LY T

F—ug - TLA 7Ty TCH b, Fua— VBB

YIialb—YarEHW, F—u7 - TV T v TR

B, =4 —u7 - Vv MERE Voot —

O RO RS HHTELZ L2l L7, ¥

3ab—YarvoRREFHELCHR, 72 b— A dERREBRTHCEHETE 28, WIEIZy A

FTEPRETLIETTULAI Ty IHBIHI L, BAEEERESHEGT LI ETH—1T - F—TUPB

nNsZE%RL7%,

1) Ebihara, Y., and T. Tanaka, Substorm simulation : Insight into the mechanisms of initial brightening, J.
Geophys. Res., 120, doi : 10.1002/2015J A021516, 2015a.

2) Ebihara, Y., and T. Tanaka, Substorm simulation: Formation of westward traveling surge, J. Geophys.
Res., 120, doi: 10.1002/2015] A021697, 2015b.

5. BKEBEFHREMMEE S > ~AERRFEORKMEE

15 EE200~700km OEHERBLE (Low Earth Orbit, LEO) 1238\ T,
FTHEORMA IR TIREEE (Atomic Oxygen, AO) FHIZX DA
WML HILEEL LI EBHONT WS, —, KEMEIRIBLRE
WPE, BEEL, mRELR L. LEOWICBIFAEHICHE L 2METH B,
AAEFEIL, KED» Sy =7y VHRZEZ ANy ¥ ) 7 LTH
SNz R FBEOREE % BT T AV F— 5L E N X &8 E T M
$t (EELS-TEM) XX o THHiL7ze FAXYEY FIA 7 —K>
L) FE (DLC) BEAER L AO MEHE EELSIC X Y 4T L7z &
Z A, DLC ki D Z{b% EELS AXZ bV TELR B I ENTE
720 AO BRENC X 0 REBAHILHHE T, EELSICE DS N5 AR
7 MV @ CK WIURIZ BT 5 ¥ & o* ¥ — 27 ORELAIBEMT 5 2 &
Mbholze

[XI4 : DLC J&i®> TEM %, (a) AO HESTHT.
(b) AO BT
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6. FHREZHA  XETIFHY AT LOHR

FHHARDOIOOEHETH 5. WERITHIE T 5/ RE O IR Z2 M8 12 [0 ¢, WE A VIR0 B3
ZOFMWHEY I 2L —2a y&2EBTLHEE DI, WE LA VI K 2B 2 /NREOWPELTERE)) & Bk &
EDITHIS I Lze E72, FHHABRDOD I 100K TH L, WEZFMT 2 AX—2F77) (FHIH) I
B LC. HMERELERSZZR L72BNT 7Y OWEOR AR, $0E FOUFREEIC L 277 OBl - #L
BREDWREME, MU L—F 2 W=7 7)) OBGEHEE - RIRIEETFB:, WEBER L —HHI2 X o TRAE
BRAZEBST /T 7Y OB 2 REFEORF 2 G L 72

1) Yamaguchi, K. and H. Yamakawa, “Electric Solar Sail Wind Kinetic Energy Impacor for Asteroid

Deflection Missions,” Journal of the Astronautical Sciences (in press).

7. FBMBOFEF AR ICET MR
FROFHAMIIRE SN LFRM AL LT, liiusdiiicly  Heterogeneous nucleation
2 HAE - IS HAIFZE 2 kb L T %o 2 13 2 ORI 0 SR

nucleation
PEICBIT 2RF%E & RIERIN 2 LR D720 OIS RER, F 70 UM \ o~
B L CoEREAEERICETA2EL EDTETnE, 2 @E Yy
Wige e LT BRFERWIZERE & b LFEEEZT->oTE T b, bubble
1) Ueda. Y. Tokuda, Y, and Goto, H., Remediation technology for J i
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2 Shigaraki UAV Radar During the two—week ShUREX 2015 campaign in June 2015, specially equipped

Experiment University of Colorado DataHawk UAVs were flown near and over the MU radar to
(ShUREX2016) Partl collect atmospheric data for intercomparison with radar measurements. An IMET
(2015 — A85) radiosonde was mounted on the UAV, along with high—resolution (700Hz) cold wire and

pitot tube sensors, enabling collection of data that was then used to extract information on
turbulence in the atmospheric column above the radar. The autonomous UAV was
commanded to sample interesting atmospheric structures detected by the radar in near—
real time. The resulting dataset has been used to extract the TKE dissipation rate, CT2
profiles and compare them with radar returns to better understand atmospheric
processes (see cited references).

While ShUREX 2015 was highly successful in providing “Proof of the Concept,” existing
UAV limitations did not permit many radar—indicated structures to be probed. The UAV
could not be flown in winds higher thanl0m/s and above 3—4 km altitude (although a
balloon launch reached 5 km). The UAV has since been improved, and it is now feasible
to fly it in18m/s winds and higher altitudes, and therefore probe structures that were
impossible to sample in 2015. A new lower—noise temperature and wind sensor design has
been prototyped and will be made available to this campaign. We therefore plan to
conduct a three—week campaign with improved UAV and sensors to sample structures
upwind and over the radar up to heights of 6 —8 km. We expect to collect a rich collocated
radar/UAV dataset from which we can explore dynamical processes involved in
atmospheric convection, Kelvin—Helmholtz instabilities (KHI) and atmospheric wave
motions, and to better understand radar observations of these phenomena.
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Small scale dynamics
of the equatorial
atmosphere :
A coordinated project
with EAR and
radiosondes
(2015—C67)
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Our new studies in equatorial region aims at getting some insights on the impact of
small scale turbulence mainly produced by Kelvin wave breaking on the vertical
distribution of chemical tracers such as ozone and water vapour in the Tropical
Tropopause Layer (TTL). For this purpose, we expect to apply our original processing
methods based on the combination of radar and in situ observations (e. g, Wilson et al,
2010, 2011, Luce et al, 2014). The observation campaign will be performed with EAR,
several types of radiosondes and additional facilities at the EAR observatory (such as
lidars). This period coincides with another experiment performed by JAMSTEC
researchers (P.I Dr.Suzuki) in order to share ground—based equipment, radiosondes for
ozone measurements and data.

The present experiment would be a very first step devoted to accompany an
international project STRATEOLE — 2 (2018 — ) project for the study of the chemistry and
dynamics of the TTL.
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e Evaluation of a statistical significance by wave data
processing in the WPIA

e Miniaturization of a plasma wave receiver System
towards future space missions based on micro—/nano—
satellites

e Observation strategy of the plasma wave experiment
(PWE) onboard ERG

e The Radio and Plasma Wave Investigation (RPWI) for
JUICE : Contributions from Japan
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e Radiation belt electron precipitation induced by large
amplitude EMIC rising—tone emissions

Japan Geoscience Union 2015

e An observational study on the time and spatial
variations of the localized ionospheric delays with a
dense GNSS receiver

¢ Assimilation

by wusing localizations

considering horizontal scale of error correlation in

experiment

rainfall area

e Characteristics of long—term wvariation of the
geomagnetic solar quiet daily variation

e Characteristics of time and spatial variations of
precipitable water vapor observed with a dense GNSS
receiver network

e Long—term variation of upper atmosphere using the
IUGONET metadata database and data analysis
software (UDAS)

e Measurement of Temperature Profiles Using Equatorial
Middle and Upper Atmosphere (EMU)Radar with Radio
Acoust
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¢ In vitro synthesis of cellulose under different conditions

e Synthesis and characterizeation of o—1, 3—glucan
esters
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2015 AGU fall meeting (San Francisco)

e Continuous in—situ methane measurements at paddy
fields in India with poor electric infrastructure, using
open—path near—IR laser absorption spectroscopy

e Daytime temperature profiling of UV rotational Raman
lidar using a multispectral detector

e Long—term variation in the ionosphere and lower
thermosphere as seen in the geomagnetic solar quiet
daily variation
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Asia Oceania Geoscience Society 2015

e Sounding—based thermodynamic budget for Jakarta
coastal area during HARIMAU 2010

e New insights in atmospheric turbulence and stability
from high resolution radar and balloon data

e Long—Term Variation in the Upper Atmosphere as
Seen in the Geomagnetic Solar Quiet Daily Variation

e Equatorial MLT Dynamics Using Long—Term Radar
Observation

e A Feasibility Study on Measurement of Temperature
Profiles Using the EMU Radar with RASS

* Geotail Wave in the

Observations Reconnection



Diffusion Region, Asia

® Development of the Small Sensor Prove for Multiple—
Point Observation of Plasma Wave

* Development of a Chip for the Interface Between
Plasma Wave Instruments and Plasma Particle
Instruments

American Geophysical Union Fall Meeting

e Nonlinear Wave Growth Theory of Coherent Hiss
Emissions in the Plasmasphere Simulation study on
impact of interplanetary shock on trapped particles in
the inner magnetosphere

e Substorm Simulation : Insight Into the Mechanisms of
Initial Brighteningand Westward Traveling Surge

e Formation Process of Relativistic Electron Flux
Through Interaction with Chorus Emissions in the
Earth’s Inner Magnetosphere

e Energy and pitch angle dependence of impact of
interplanetary shock on ons in the inner magnetosphere

e Relativistic Electron Microburst Induced by Large
Amplitude EMIC Rising—tone Emissions

® Generation mechanism of L-value dependence of
oxygen flux enhancements during substorms

e Study of Whistler—mode Wave—particle Interactions at
Oblique Angles by Utilizing Gyro—averaging Method

30th International Symposium on
Space Technology and Science

e Particle—in—cell Simulation of Potential Structure
around Electric Solar Sail Wind Tethers

e Near Earth Asteroid Deflection Mission Using Coulomb
Force Attractor

e Increase in Thrust of Magneto—Plasma Sail Using Solid
or Deployable Superconducting Coil

® Development of the Small Sensor Probe for the Multi
Point Observation System for Space Plasma

2015 IEEE Wireless Power Transfer Conference
(WPTc 2015)

e Study on WPT System Using a Radio Wave Hose as a
New Transmission Line

¢ Study on Matching Condition of an Infinite Dipole Array
Antenna with Reflector for Non—Leak MPT System

e Experiment on Driving a Low—power DC Motor by
Microwave Power Transfer

9th European Conference on Antenna
and Propagation (EuCAP 2015)

e The Compact X—band AIA for MPT with a GaAs
MMIC on a Multi—Layer Substrate

e Researches of Microwave Safety Issue of Wireless
Power Transfer Technology for Commercial Vehicles

e Experimental Study on Sensors in a Car Engine
Compartment Driven by Microwave Power Transfer

ACS National Meeting 2016

¢ Longitudinal order on cellulose microfibrils in aquatic
algae

e Dynamics behaviours of a baccterila expansin on
cellulose crystal surface

¢ Cellulose synthase activity assayed in the living cell
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