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Synthesis of Azulene Derivatives and
Their Application to Dye-sensitized Solar Cells (DSC)

Chemistry group A
No.2
ABSTRACT A dye solution (1.0 mmol/L in ethanol)
Building on our previous research was prepared, and experiments were
conducted at this institution, we conducted using impregnation times of
investigated the use of azulene 30 minutes, 1 hour, and 24 hours.
derivatives as dyes and evaluated their
performance characteristics. OQ
INTRODUCTION )
At present, approximately 70% of dye 1 dye 2
Japan's electricity is produced through ——— Maximum
thermal power generation, making the BYS
country heavily reliant on imported fossil dye 1 1 0.9864
fuels to meet its energy needs.
dye 2 24 1.0340
HYPOTH ESIS guaiazulene 0.5 0.4968

To address this issue, it is essential to RESULT
transition to power generation methods
with a lower carbon footprint.

DSC incorporating azulene derivatives
will demonstrate practical applicability.

The fabrication of dye-sensitized solar
cells using azulene derivatives
demonstrated that the introduction of a
hydroxy group into guaiazulene

METHOD resulted in approximately twice the
output compared to the unmodified

No.1 precursor.

The presence or absence of hydroxy

groups (-OH) was found to play a DISCUSSION

critical role in the performance of DSC.
Accordingly, two azulene derivatives
were synthesized.

In this study, the compound was

modified by introducing only a single

hydroxy group into the precursor.

POCJ NaBH, However, challenges remain, such as
OQ optimizing the number of hydroxy groups,

the number of azulene units, and the

incorporation of sulfur, which is

Svnttone \ OQ e commonly found in electronic materials.
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“Sea to Summit & Sky” | [STEAM program| [Model Global Stage] [Global Enterprise Challenge |
LTV, FOEEILSE D,

(3) Global Outreach program
£k % 7o E4% Science Program ([ZS N L7 A&4E23, 70 R U —F KB D Teaching Assistant & LT, i
NOWNFZED TRZT 50 21X << A, ROBRITB IETBHZ1T 9,

@ HM7EEEmER

(At A=A ] 1A RAGE 24F4 A 3 HE  4fE
GBS ALY
HAWAIIL, USA  Radford High School
Waiakea High School
Kamehameha Schools
GUAM, USA Saint Paul Christian School
Business and Technology Academy Charter School
INDONESIA Petra 1 Christian High School
Petra Acitya High School
TAIWAN Taipei Municipal Song-Shan Senior High School
Taipei Digital Experimental High School
INDIA Bluebells School International
Sushila Birla Girls School
Birla High School
Russian Embassy School
NEPAL Junbesi Secondary School
Shree Bhaleshwor Secondary School
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Australia Albion Park High School

Menai High School
Korea Samil Technical High School
Philippines Pasay City National Science High School

[EREER] SO ETSIHEEF - SO E TR E EER P EHE P

@ HRERORE |

(1) Indo-Pacific Education for Sustainable Development Global-network Program
—4E % L CEMIMIZ Online Program (2 & 4 LRI E1T - 7=,

1. Bluebells School International

2025 %5 A (BSI 4EfE 154 - OKHS A% 104) . 9 H (BSI 474 - OKHS A4 74)

2. Radford High School (/~7 1 - USA) 202547 H -8 A (RHS 4 - #E - A% v 7 30 4., OKHS
AR 52 4)

3.PROP25 (BRAEEA L T A 70T 4 2025) 2025 4F 11 A

(BB 7 8¢« ZNE 3 2~E - A4E 110 4)
Waiakea High School (USA) " Kamehameha Schools (USA) ,Business and Technology Academy Charter
School (USA)
Taipei Digital Experimental High School (&5¥%) /isxtififimie (AA) / KEEEPEHE K (B
)

4.1-POP25 (A ¥ FRWEA S T A 77T 4 2025) 2025 4F 12 A
(ZINEE 78 - Z0IE 5 o - A5E 80 44)
Taipei Municipal Song-Shan Senior High School (¥5%) Bluebells School International (f > ) /
Sushila Birla Girls School (-1 > F)
Birla High School (- > F) Shree Bhaleshwor Secondary School (5¢/3—/L)
Russian Embassy School New Delhi (237 /A > R)

5. Taipei Municipal Song-Shan Senior High School 2025 4 12 H ~2026 42 H (Song-Shan A= 1& 180 4
- OKHS 7k 325 41)

(2) Global Science workshop Program

[ND A A = ZBHE ST 49 A

+ Waiakea High School

(YRR T HA o ARHE) AT A 10 A

* Petra Schools Group

(A R A = RHHE a7 410 A
* Bluebells School International

NEERA~NT v 7T LD T 46 F
* Bluebells School International

MHEERA A~ T 1 7T L@ SMTH9 A

+ Radford High School
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+ Taipei Digital Experimental High School
(BB A = ZRHE | S8 43 H
+ Taipei Municipal Song-Shan Senior High School
+ Taipei Digital Experimental High School (T-school)

(3) Global Outreach program
+ Bluebells School International S T7H8 A
W= EHAN/NEA 3 4 & Bluebells School International DARE 10 4 & A2 7 A TSR

(4) S bYA= AT T T A
A UK, BB, TL—VT ., U IATOEKRE 12 LOZIFAN AT 6 A
ARBAERE VEARR L 102 4 OMNEFRIC L DHT 4 AT v va v

CICELEELLE | GRBLEBBT—H%IE T () BREN (HBH. )

O %Nz X 2l & & OFEH

(1) Indo—Pacific Education for Sustainable Development Global-network Program

ZoO7u I AT, BH 1 BRREOFTTA T 0l T A EHEE LT, SFEEITAER 252
BDEENT T A Tl T LIS LT, WEEE LIZIER CEROSINTH > 72, FFiC 2 F4ET
Fh L7z GC4S TlE, AR OpshuEss & 1 FME Ui Icxt U R EZ E i L7z, &9 - A
VRRUT oAV ROFEREARRAEFEN I N—T B AT AT 4 Ah vy a RERE R
LTHWOERE R L BREE{T T2, 42 RRU T EOIRFEIFRTIX, AL TERS »~ b 21(E
i LB EERS A~ D, 2 D2 AW THARE A > KRR U7 TRKOERZITV, RO LB 217
STe AV REDEFERFZETIL, A > R SBGS « BHS & A DAEEN 7N —T%2ED . KFED
AL MZOW TR EOBURLER 2 TEH LIcER O EZ21T o7, 1 AIZIZZ N —7 T LI E
ATV, AVOERE ST 58425 52 LN T&E -, PROP24 TR W TIE, iBEREL DEEN
ZIMULEFRDT VA 7T T M— M NEREITV, £ DRERITK LENEILDOAEEDE A
Rz ATole, TODA L TA T a T AE@ LT, ZIMEEITIXHTOT 4 Ay g -
HFEFFETIERL . A ITA v ZIEMTHZETELEZ AV v b T AT v MZOWTEXDZ &
INTET, SEEERL7-PTHRIC GC4S DA > T A VR AL ESE, KRBT &5
ZET3MEUETOA T A UIRFEEE EBL S TNE T,

(2) Global Science workshop Program

MEEE L VIToTCWD [ R A = ZfHE] TiX., [Science Innovation Council] 2
C. Bluebells School International 2N F{& & 72 57~ STEM 7’12 75 A L AN ERK & 72 o 7= STEM 7' =
7T LERIRHCER L, WO STEM 7’1 7' A%l L7220 & 0 i E o EEEREE A O F Az
HETDHZ EMTET,

AV KRR T WA =0 APHE TITEER O A RRAE T ORR T, EFEEOKR A 74 VR aF
AiEEETHZ LT TERDPoT, LU, SHEIXT T AF v 7 THORMERRIZT, BLHIK
TORBRET A ANy a BT, BRAKHMEZFET5Z ENTE, KREXZ TV AR
ARMEOT 7 AF vy 7 IIMBEICEE L ERZITI) 2L T RRA RNy 7 7T 0 Reb DA
2 & DILRFFEDO MBI ONWTHERZ ENTE 7,

DEEERE~\\ 711 7 F ] & LTBBSI & RHS, T-school ZARICH SR+ 52 LN TE =,
FoL ISTHODEIEICE D, AV R, BB, ~L =37, U7 74 FOEKE 1024 0% Ah
EAToTc, 77T N UTCIEAKRAER- | FAEASE L 102 L OMWNELIZ L2087+ Ay a
v SREERSEIEH LI FEEOMERL. STEAMS TimeMIORFM A TEH L2 HGEIC L DR A X — K%
To77, FRICHFEIC K DR A Y —RETIL, FEENERERNAEANEELE OSSRV ZE LT, HY
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DI FERNFIZOWVWTIEFEITRZ D72T TRV EETHERADZLDHL SRBL o RO EDR &
X, HEORETITHEONRNEDORH o7, TNLHDOIEHZEL T OAEED 7 v — VKR
AERT A EMTELLEZ TS, EBIT SSHAEEERAEFET v/ — M Tk, TEEMEREED
FKE O FICESE>TWD] WO IEAID 86.4% DAEENEENREILE L LTS, 7, (3
FBTCRITZNEZEmDLFEIIAHSMUTWRFHELRE L) EWHHAIZODWTE 72.3 %
DEENBFENREIEEZ LTS, ZOREND LD X 952, B2 A BERRCE SR (Esk
HEE) O AN T 0 — P A A — X —OFRIZAT TR E R RE2RE LTV DH L
W2 b,

(3) WFFERRDE KIZHONT

HEAMESE DR D M S OB IE, BRI A — A=V 2R H LTSN E LT b, £72,
SWEETHEEES~WOEKEZ L, THEESR—LX—V~OE#HLEHRL TWDH, ZHOR
— AXR—=UA~OBEEHIZ LY SFEIXENOERNL T TR WAOERND b AKRDO T 1 7
Z7 LT ARWEDER IS T, ZDOZ END LA HP 25 L 72 N E O L IEE 3
MRAEHLDDOH DL ENND ARKIZBTH7a— "M A 2 2R =X —DOFRE & HITK
W7 & L7 Indo—Pacific ESD Global-network OFEEIZE G L T <,

CEEELEREE: | BRELBZT—RZE T (Y) BRER (CBH, )

(1) A% OME

SEEYD T, WA 2R EAREL AR 2R T/ N—T %20 LEFIEOFIfEN TX 1=, F
Toe A TA L EFTITA L EMHHLIZT 0 7T A0S TE-, L LEOHRT, AFEICXT
DRl A 3272 ST W o e Z ENH LTz, FFERBN—TV v 7 ZER L, 3ETHZ
ETCHEDOKA - E R Y KR OBIEEZEICMIT 27 e 7 7 AORELZFRFIIT> T4
FENDH D, TOEDICHLETIEIARN T 0 77 AOBIEAELWAMIEL, L—T U v 7 OERIZE

DA TV EEDIRE L RRFICFHEDOFM 1T 9 2 & THEENO FELGESCRFEEZLUREDO 7 1
7T LTS ETEN LTV, SFED LT O A7z SN A = ZAfHE ] OFaiH%E
FEHEFTTA T T TAOR—ITONTHEIEHREENL TN, ZOHFT, A TOT 1 —
NRT =T HB~WTa T T A T4 rTa T AeBEICBEEMTH I E TR OAERN
ZIMLRT LR KIRORARZIEDN LT & 72 5,

(2) SO HGH

LA E FHE LIS A = U ABHEIZ DWW TIES D Ive 7T — & Z RO AR~ & 51k X ke i 78
ELTNESTEERMZRRED, BONTIZHREICOWVWTIEA L TA VETOREZFER L, D
FIFENZ BRI LT,

FERECHEM L TV D HEE (BHIZ STEAMS Time I ~M Z485E) & BB AT 72228 HHFZEER % %
FhidHZ LT, SBMERDOIEFTRZK > TV, £979 52 & THRIEREDH HM> SSH KU i
AR L, BFEBRE O HARRIE A~ TS B X bD,

SV ETTNOBEABTNAK E LT, HERFRREBAND S SWeETOEBEE ~%F5 L
TW RENH D EEZ D, BERB~NT 0T T AOF TRBRAEED R LT TNAELEZ B XA
NTET a7 T DDOREREIZED RIEERNT Lol a— L ry hU—7 O HEE L T
ARGN
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(1) BEERMAMBRAERRERBESE (K

(I) Indo—Pacific Education for Sustainable Development Global Network Program

(1) WETr—~

SEEGHIEHME T — UL Ry N — 7 OB L LTI O L BRETRD H 2 L ICH
REBEW, Z2OFREDDBRPVIZE LT, HAEICHMT 22 LT 2% H
B, ZO—8BE LT, 4BO¥KE 7 a— " 8— hF—2 o IR e LT BT, AR
SSH 7 e — ST a 7T D& fRICOhTo Y Rt rlaEe b D L T2 X ) XFIC K HEE LD L
Too ARDBPFALE LTAT ORENZHN, BEREZIILDZLOFEREZDORY NV —0 %
EA LT LT,

UTE, RAebR3 B2/ m =7 a7 7 LAaffo TnLFROY A R THY | 5% b A
RLTW FETH D,

(=7m—"rULR— = v TH)

Pacific Rim School Connections:

Song Shan Senior High School, Taipei, Taiwan

Albion Park High School, Sydney, Australia (reinstated R7)

Menai High School, Sydney, Australia

Radford High School, Hawaii, USA (since R3) %

Saint Paul Christian School, Guam, USA (since R4)

Petra School Group, Surabaya, Indonesia (since R4) %

Taipei Digital Experimental High School, Taipei, Taiwan (since R5) 3¢
Waiakea High School, Hawaii, USA (since R5)

Samil Technical High School, Suwon, South Korea (since R5) 3¢
Kamehameha Schools, Hawaii, USA (since R6)

Business and Technology Academy Charter School, Guam, USA (since R7)

Pasay City National Science High School, Manila, Philippines (since R7)

Indo—Pacific Region School Connections:

Junbesi Secondary School, Junbesi (Everest Region), Nepal (since R5)

Shree Bhaleshwor Secondary School, Solukhumbu (Everest Region), Nepal (since R7)
Bluebells International School, New Delhi, India (since Rb)

Sushila Birla Girls’ School, Kolkata, India (since R5)

Birla High School, Kolkata, India (since R5)

Russian Embassy School in India, New Delhi, India (since R6)

Domestic High School Connections:

Saitama Municipal Omiya International Secondary School, Saitama, Japan
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Saitama Municipa Urawa High School, Saitama, Japan

(2) IHEINE
L. YESN A = o ARHE

1-1. "NUA YA AHHE [Land, Sea, Sky| 202549 H (HEFE104)

SFILSSHANT A WHED 4 BIH DAL 720 | TLand (KH) - Sea (M) - Sky (Z2)] DHFE
TEEVAfkRe LTz, AEEIINTABRBIOAT 7EZHM LT, VA 777 @i e e ko
T A RKFP~OFBEHNIN Z . Ffi 72 BIRBRE DO T LA B P ER-CBIINEE 21T o 72, %
TUZT KUOFNT HEZ8NT 52 LT, BELBINEZITR T,

FAT7ETIE, 7 R74— FEKRTHE—LATA L MEFEM L, T A O H R
GIIEERTL DTS « APENRR (77777 %A1, ZaFORNMELITV, (KERAVIC B ARER
BEIZOWTEHEAT,

1-2. £ YRR THA T AWHE 77 2F > 27| 2025 410 H (A8 4)

AFEED SSHA > KR T HA = AWHED T —~ 1% [Plastic (FZ7AF v 27)] TH5D,
TTAF U BEFEMICET HKEBRIEER A TN L, WEOEENILE BRI - b - BEE
Tofe, EBIT, TREET IV ZEME L7 a— VBRIET v 7T LB FEM LT,

1-3. A R A= 2WHE K] 2025410 H (ERE T 4)

AAEFED SSH A v KA = AHHED T —~ 1% Water (K) ] Th D, HEFEOKEREEMIE
BLOEHEREE LTOKET —~IZT A Ay v a vy &{Tolz, MERWIZEKTS AT L
EWMABIIEHR - EEEIR & T DA ERT —~ 12O Th ik L7,

1-4. BBV A = AHE 2026 4F 3 H (44 41 £4)

failim#k s (Song Shan Senior High School) & fikfseA72 i #ERALR 2 50 TR D | MR D
BRI K DR R A AL LB AT 2R EZHFEERL T D, o, BEMED .
BALHINLT U X VEBRER (T-School) & & 7= 72 EH#RR ARG L1z, b0 2Kk, K
BEEEF 1 A7 T2 (LF 1H) OMFRRIREEDZIT AL L 725> TB Y, WO EFENTE
K BRI - 7 — VINENZE R &) A AIE LB RAH T 2 E 4 mEER L Tv
Do

2. MEANEHER DAL~ DFA M

AFLITHEE L T DN DT & DBRE S DITERD D72, Xt CORik =% % < flik
LTW5, AHEE, SSHEE T v 7T AMHEES IBMEOFA 6 LIS L7z, £ofic
&, JST (Rl Bileérs) i (<oA= 27177 L (Sakura Science
Program) | O#HLA THENE S 7=35 S & Te,
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2-1. TN—rYL R « 27 —)L « 4 X —F 3 3F /1 (Bluebells School International) 2025 4
6 H

BSTZEGE 15 473 6 HIHICHOTZ D AR ZFIH L, ARER L DR —LAT A ZHbIT->72. b
FHERR, EFPMEIC L OEARBIE, ARKEEZT VI LT Ay v a R EERER L
7o F72. AR D THamadoori Reborn 7u v =7 | O—E& LT, EEER - @Y Hilfii &
Ol (FrlicfEEnE) 2L, HESHEE ZER &9 5 51 /K EN S OEEIZHOWTHE
BT,

2-2. JST &< bH A 27T A (JST Sakura Science Program: SSP) 2025 46 H
B, AR, ST, v =T U7 TA T O 102 L OEERRKR BN, T
AL, AR 1 HF4E (27 7 R) OA&FELEERERBB 2 =2 b [We are One (FA72HIX0VE&
D) EEE L, BROT7 s uad— (Al - T UXVEERE « KW PFE VAT LRY) &
g e Ui THEOPR) #%GHT57mv=7 FThd,

FReIE. SREERUS AR L7855 < 0 R0 3 4R STEAMS Time WFZERE~DBME L=, Mz
T, b - BEBRTOTA T T M E T o1, LR D OERILANEBLL, FEFI
FEV LRI E IR,

2-3. 7 K74 —F@fk ("UA RHS) & HILT VX AVFERREK (T-School) 2025 49 A
RHS 725 20 44, T-school 275 10 44 (BF 30 44) DAEENAKZFAM LTz, ARREET 31D
AT, B - 77 e Y— - 3k - HEiRE - ERRER SRR T —~ 2 BRI RENE O
HH L ERAZMAEIT T, Fio, ZORGBOERITARIS RIS 2535325 2 LiZz>Tniziz
D, WHERNFEOT D ELERLT 17T AiEbiToT, SHIT, WiKED T v —r3LsR— K~
—vy IRBEMRAX - BLELE=—%FM L, BEFOEXES LA EITo 7,

N[ N2 e fEl

A

PNSZEfE 4431 HEFRIL. 7=V v amlB L OEBILAEWICET AR ERE ER LT~ £
7o AR 3D STEAMS Time FERED LT « RISCARELEE DT 4 A v a biToTz,
I, KRNI XA TR T =) THHD I X omiTiz, b O THMRAL L7=35R
Th b,

2-5. AUE#HK TS (Song Shan Senior High School) &1 » &£t 2026 41 A

SSSHINLAERE T 4% SSH S b A = AT 0 /T AOPSHATZIT AN, WETHEL
TELBETLIHEL LOEHRZ O & LEABRKEEMEEL T —~& L, ER - 74— L RD
— 7« Rk - SSHAFEILA - EBRWMBT « A v oa U E&Em LTz, £z, 3 HITARK
25 SSSH Z#fiff 3 2728, A EIOHHE THIAFZE0IER 2 3 A O B FRIZO2RT, LFEFTE L
LCRESEDLZEZHIBELTWD,
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SR A= SV AV O VI v = B/ A N

AT T A 'y 3 /0T Zoom, Google Meet, Microsoft Teams Z FIZfEH L T
Do FHEEROELIISZ DO TH D, SHEEIR, S bITHIME DAL AR DMK
EORHE - EFERHIN L2720, A7V a— IV OEETEHY T4 7 n s T LD ENMERE A HE
INEE D BRI o T, NESEIICOWTABRRIZ2ERTHE 20,

3-1. TN—YL X e AT —)b e f L H—=FvaF ) (LK =a—FU—) 202545 H
SIARTA T A A (FRIRRE Y v a )

6 HIZE i S e 7 —~YL X8 (BST) OARGARINZ AT WEDAELENA T A THEE)
N (BHEBr, ERSEEfE, SSH 7 4 —/V RU—7 A U AWHE, R—L AT A FHli78 L)
IZOWCHERTE 2T 7o, MERTANCBAEVWE D=0 “T LR & L CIEFICRhE
7ok &7 o7, (BST A%E 154 - OKHS ZE4E 10 4)

3-2. T RZ7H—REK (ONUA -USA) 20254 7H -8 A

SSHANT A YA = AWHEFRTA T A By g s

9 A EANCIENE X 7= RHS OARKELM . 8L OV H a3 S 7= ARL DND A JRIEIZ W
. 7T BICES DY (neet & greet) EWMEWNROWEEIT- T,

F72, RHS DN LV ARAEFED R — L AT A PRI TE 7272, ERREF (8 A) 1ZiEF
ART77IV—=DFTAURWRHFEML, NT A DEHREKERIGERS AT L 7777
7 (Ahupua ‘a) | DOREFEMAKIKRT 41—/ FU =7 FHHOHH 1T -7,

(RHS ZEfE - #B8 - A% v 7 30 4. OKHS A4 52 44)

3-3. TN—YL R AT — )b f L H—Fat) (LR =a—FTU—) 2025649 H
SSHA & KA = AWHE FRiA L TA By a»

10 HDOA v YA = AWHE THEfi N 5 FH 5 ER B L OEBEGE 7 v 77 Ao FE# L
Tole, ZOHMICIEAF Y aBLOR T TOEKROGHAMFIN TV oD, EESRAN % Hi
fe& U7-di - GHmidt & 9206 L7z, (BST AEFE 74 - OKHS AE4E 7 4)

3-4. PROP25 (BB ASEPEA L T4 a5 A 2025) 2025 4F 11 A
1-POP25 (A > RKEVEA L T A4 7 7T I 2025) 2025 4F 12 F

PROP25 (S 7 4% « ZN[E 3 720[E - A€ 110 44)
Waiakea High School (USA) ,Kamehameha Schools (USA) Business and Technology
Academy Charter School (USA) / Taipei Digital Experimental High School (&VE)
iR (BA) /KREEBRETEZE TR (BAE)

[-POP25 (ZHKE 7 ¢ « ZINIE 5 2o - A:7E 80 44)
AL E SRS (59) Bluebells School International (4> F)  Sushila Birla
Girls School (A > K) -+ /Birla High School (A > F) ,Shree Bhaleshwor Secondary
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School (FR/3—/L)

Russian Embassy School New Delhi (@7 /A v K)
[RBR - BPE TR 2025 ~ASRALE T A o & SUBLRIC X SRR ~) 27T —~ & L,
SAVEFE TS HIK - B 30IC & > TEER 70— L Eide — I VRBEIC L, &7 7/
2Y—+HE - BHUIRO SIS @S SR T A T T 2 RE LT, 2507077 LT
BEF 25 ED STEAMMIE S LB T —v a URERSIL, TV A 277 7 M— LR THER - i
WIS,

3-5. aEfkF s (B - H40) 2025 4F 12 4 ~2026 451 A
PPAP : XU LR 2 7 F A (Pen Pal Achievement Program) in BEST-CLaSS 2

AL ER P ERAR A ) TV DOEBERE AR T 1w 7T LOFITIRE LTH A L. 2 AR
blen3tyva B (% 3EMX3E) OhFET A MEHZERM L7, SNSBEETZ v K
74— Padlet ZIEH L, AR L OV By OHFFRIEA O Al kA 2l B mICHER T 5
REHC LT, 7 m— 0 s o — WS E SR T — < IZ O W TR ED H vz,
(farlms e A4 180 44+ OKHS A= 325 44)

3-6. JST &L b A= A7 a7 T A HHIRN (I Lmmfkdss - 2025 4 12 H 2026 4F 1
H)

ELX b A T ATF s T AT, EADELITE (/) ok OHESCEE 2 & H
R EIE D FRThE,. B L OB R OKEMIR T —/ R U — 7 3l 0 7 00— 7 Rl ik & 52k
L7z, 2O &5 BRI AR L OEHEBRIERIC KR E SEBRL TR Y | SFriHE DR
DL DI b HERREI R LT,

(3) Bk &ilE

AAEREIX, KT AR A, FHEOETRRT A 2B L T, N—hrFr—r v M
RES BRI EL ZENTE, ZOMR. BRI T SCNE LR T 5 2 L2k
B CE T, o, AEEITAKRE Ve — 08— M=y TIRIFEOHKERE 2 ERUC5E T L,
R AR AR b OICT HZ ENTE -, £ LT, BEROARRMZ T AU bR
B0 fA, RTHEASEZ 8 LT LY %< OAMFEICEEEASREBROME 2RI TE 5 2 L 2R L
7

— 5T, ZOZL OEEERELICHOEREAMI L OUEL TN Z b EEE 2D | HE
WFFE LMk L CTOlEMAN TV KO LT VAT LAEBELIZVWEEZ TV D,

(4) A% OFE

WAEFE T 1 75 KDk & EsRE% L CIRE SSH 48 E BRI A 7= YEGR AR O s b 2 1D 5,
Fro. LV RE TR TR L OCEERBR B T E L ToRE 28 b 5720ll 7 v —
PNR— NP =y TR E R £ 0 2 < DR LR LT,
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(II) Global Science Workshop Program
(1) NUA YA = AWHE

1-1 #3Er—-~

BRI, EBRERICBT DA N0 T 4 BRI, SRS —T OFRCHfEKY |
HERSHII D N2 DT=DICEHBRL L 9 LT D EFHAE R 5,

BRI, MEOR AR SE, BEOREE LBRO LA, BT « $AICSE o TRk
FERED 2 LRSS,

< AEFEIC, HREEOREFEE WV, WADANLIZK LT, BAODOMNGERHLNMNILIZY, BoDE X
FREARTGTEBR LV T ALY, ala=hr—3a VENREBENEZED SE5,

1-2 FEHHAE

[FaiFH ]

4 H B 1S - IHAE « EEHERE - AfEEE

5 H : HLIARKEOEIY « ZINALEE R - SBHIERE - F9CRE (land/sea/sky) OFEIVIED
(ZIn&A)

BLOKGE - AT APHMETH D Z & O « /AR — FIASF - GCAS DB - JSHEEH - 555

6 H : WHEiRET —~ (land/sea/sky) DOERTE « ~NU A OHfE « ENT KU BHFHRRE (EE5e4)

TH 3DV o F kR - EE TS - SRR B R

9H : UEETDOT R 74— RERA L ORI - BRITEE « LBV OoiAabt - k&b Ebd

[F#&E]
2 IR S HME RS RFE R
SSH BREEMFFERE R « WIFERRERE R

[BR] 9H 14 H (H) ~9A21H (H)

GAER
KEFEEREYE., V) oA T =ER., VAa7T « UN—MNSLAE., ~NTA KNI AE, U T
Y= Ry —v v B — UL T T ER, ~NTAKFEYE, ESLRCENT A BRI
(e v X LUEEERR) « ~7F « F 7 BARKREX, S—nAn—n_—Faf - AFUT N, T
K7 4 — RER, 7 F « I 7 aTHHERT, 75 « 7 FiiviE
(2]
9H 148 (H) PIHZEEHRE voERREERRE  KOEERR A I THE
VU oA AT = RERNC CTHHE  CRMIFRE)
9H15H (H) vAu7T « UR—=MIARF, ~NTA KUESEARICTHHE (BHEHE)
9HI16H (k) VFy—FIrd—yv b Z—ICTCHHE GREGHEE)
AT 7T EBERHE, VA 77 7 &AL IR LT A KEFEYIE I THHE
9H1TH OKk) ESNRIXENTVABRITEST (Bv) I[CCTHBELA - BRWEOERE S
ENT RSB T A BLHET L AR R
~UF e T AIRGE XIS THHE (LR A
918 H (OR) brEEZEHHE, F=x/ K- EEZE#EE, S—— =T THHE
7 K7+ — RERHHBHER . R—L AT A
9H19H (&) T R7x—REELVUNT « 77 a THHEFNZ THHE, R—L AT A
9H20H (+) 77«7 FTHNARICCHHME (BHMFRE) . ¥=x/b - K - [EEZEHR
9H 21 H (H) PIHZEHERE
[ZmA%%]
AFE104 BIEHE 44 JNTREAI 04 At 144
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