ERERHEHD
ERE2<H3

o

FTATOAR HoBLBEE
fRELBUE Hh

APBORTS 1 EHRIFEND 12 24BRE 13 AREBI

203 %E

O

EB<ED

V

<’ .A.Eé@

£55<U% RGBT RE

S H-F8% RERIKEM L

RALLS EHRPIC ELT2I-VE

Ay
-~ Cd

-I FHEAEE
TRTDAR

IFNF-2HALE

WEHLY
BFHRED




[: EFHRREFIVAEORERVALREEH (TS DI ]

S e

FATOAR
REEEUE

ERLBEHERD
ERED<H)

3

[{?ﬁbﬁ%gl \

HARN, 2035FIZIFAODIANIZIADGHHEL LD EinE 2
BRBHBEFHEHINTVET. EEFBEORATICLD L, B
ENEFZRELLHFERE UTCTHEEES LOEH - e v
) BILARMERDOBEEN2EDIEINEE EDHTVET. Z0D
BEEE U CAIBEHCAIBEE Vo EEKHA Y TS5 b
BT L IFBMEDEIXBIIBRAEEIIR>TVE
KR HER L i (a)fiF & &8 £ U0 T %B MBI OIPFT v 7

AL, EREEEICEN-BMERLY 2 F 2 VIR 450
U, DEFDOT VTt ADAT, RENHDOEEDH DAL
V2 EDTI-CAl-AVEEEIEET D, EHE - SEMHRF
2VEESDRIBLY ZDig{b A = X LADERR, B LKA
ATLRREEAZLERE L BEERO—FER 0t ADEEE
HELTWET.

ARIFFIZEY, BEVER, V75V VEERASHOAR
57, MZEHPEEETHICETI-AI-AVESOREMBIL L
THRF Z VESOMAMEKRTE, ZMWICEERNICE
\3 % e B S X % ) CPTi  CPTi  G4TI  64TI  Til%h T2t

(SLMed) (ELl) (SLMed) Oxide  Oxide

e

Building direction

B
S
S

Vickers hardness HV
2 828 g8 8
2 2 2 2 2

S
S

%3
o S

FRUBEUFE v EEOREM EFRFEMORE S LK

(Y] BFEhE - FHEE KRk (TZREEEERZER)

[ FLOWMHBMNI IO RADOFARES LU EEREEM ORISR j

I

EREBEHEROD
ER8EOCH)

o

(1E%wgl ) o
2 7uBX0IZODCENS, B BREREIXHT |
DOMET 7O 2AD%ES L 7 DM I & 2 LR EaEH
Bl - BEAMR OAIELIC T B - BRI ATV XY, &
12, MR BRI TIC B 25, RE, Kiee & OHEEE
REETE 12X Y, BentBEoBEkEteEkL TR T

&IV VA EERFE L EHEEY IV TV THDBEF
« FBREETE U= AT v L ASROFARREfH & it &k mA E

c BRRER L RBRBEEE TS T INVI VL RERES
MR DBAFE

s RIGBERS A UMIIC LS 7V I =0 AEESMBROERES
FOE - MERMEDOM L

et 5 I w7 AEEAMBIDIn-situE RSB L O~ I FEULRIR
s TANX—IFEARSEERY S I v I A F ) EEMBEORER

\_ J |

N i > N N RIGER LI-AREEHHOMER  Instu& Bl L -ALOEE S DTEME
(4] PR - BEOE - KUK (CHOEMMEREN) PAERLIAD,



[ BRREEHEERIAILF—ELTHRY HRBLMM DR j

ERLBEHERD RRE® I

E82EO<5) 13 RSB KT

G?ﬁﬁﬁ%%] \
BIE, BRATHEINSG —RAHRIAILF—D55, FAINT
WBDIF=ZFD—DAT, Y D=E5D_IIEAEIICEERE LT
ETONTVEY., B OERREETE SHMELBEIME, EED
REDBHORERIZLDEENDGAVPHFINTVET.

EE - REDENS D200 CUUT DORF FURIRFEEC L 2 BEHR
BOREMREIH A REABI,Te REBEMFBHIDOWT, AH=A) 70

AV T HBNEHAT b3 A R & DMRIEE L ZHAH UL % L -BLTo 5o 50 N 5
%ﬁ;}’é‘z’)‘ﬁ’f: 7013'[21 %Tﬁ'—:%b, %%*ﬁ@ﬁ%ﬁftﬁmﬁft% EJH%!: R LA L 1=BiyTe, g5Se s it B DIPF < v 7 & (0001 4B R B
EHU, RAENECBROEEOmINTRETH LI L ERLEL - B Midog
Feo E7z, BEWEEEROTINLI 70 A — Ml — R OEB—OMR
APITANS A= ORELEIR L SRR TE, SHAEREM
DRIEADFH UCFEEBEL TV

X512, HHEBISERELSTN SR XN TS RIRESE
BACEWT 5 2 EASTTREZRIn,Sby¥MnS 1, SnSeSEEIRID/EE
T ADBEREIZOVTERHNIIHEE2T>oTVET.

\. J

Pressing

4Zn + 3Sb — Zn,Sh,

(B8] Bhd - BEEE - Rk (THBHRIERER) P RRRRORE TR TR oRAE

[ DANAKERRERZDEHFHIR VAL A ORE j

FTRTOAK

ERLEHERD
RE UL

ER8EOCH)

o

([?EEJJEEE] \
FZIZ ANV ADOHFIZEETOET., ZD20FELL, SARS,
MERS, Z U TCHE IO F 71 )V ARBYYE IZHRFPCREZIRS O,
BRGAN - 20 - BFEOHEEL2EZO6LUTVETY. YA ILA
DNDEREFFIETLIRNEL LT, VI7F v DEEDEREEDFFIC
MzT, BEEFBETOYAINVAEEY) 27 DRKBENEETH
D, MIANAMBEZNEEN L ARENTIHROBERE KE
RAIRTY. Y7 —F%, AFOMEICERYEATHET. Ca(OH), Dolomite CaO-Al,O,

© BRI L FEEE 2T BT VA D R A IV AR RS CO,H,OBBESH40°C, 24BMINEL LA R DRLHED
R ) B BEADBOBANE NEE B NS A LR EEERT.
AR ANTOAA VT LBIMTANVAF ) EEMEDOER

AWETIE, HIANVAEEEETBHREEM AR, 20 2
WMOANAEEERIETEZA DAL EMBIRIZRICERET S & ROLAFTE

LEIT, MBORE - SEHEOES R EEL TV ET. EVIE ,
K, MUANVAMBERZOMITEER Y ANV AKLERLEDNY T
Sy REE UTHEAYN, ZM0ICEERMIIE RS RERY
BRI NET.

\. J

(#HY] BERFE - FEEE - K1k (TEH) BT/ EEHBORY A LREEOA A—DE
sl (EZEX)

S

M Before degradation
[l After degradation

log EIDs, /0.2ml
o - N w S )] [} ~

® M1oxideM2c :ide




RE BRIV AT LDERETZBIET

ERLBHEHO 1 (28 0T e 1 2K 5 RHE
2BEDCH) £53<Y% IR

& | oo

(VEEIREE ] A
B TEUETEOME Y AT ADEED -D12, LITORZRIZENY #
ATOET,

+ BEBAL LD B L FAM | BE 4 & TSR

PRI @ T ORI U B RIS & VIRIRIE & 5| X 2§ RN H 5720, K
FEm e EREICIEB L CHEHIRMI YD Z e NEEL RV EY. I T, BHAR
EEBTDHILITMAT, BEE2AOCZEHAERIIDVTERTLTVET.

- ER OB R - BERELICEY S5
BWRERORETHPBHEBERAEEIIOVT, EYREPERRELAEILS
REWEFIZOVTRFILCVET. IOXSBEEDERIZEY, 24N A
TADX 5RBHMEIDBIY E T,

- RIBEEHDREFIZEE T 5T
EEER EICBII2EOEMEEGHDIFEL LT, MROEDENX F2 TR -1k
DERE - BAAEEHELTCHET. ZOWEIZE->T, ZETT VFY TVRHRT

%F@Eﬁt.%ﬂ%ﬁ%%ﬁ&ﬁx%@%ﬁﬁ%ﬁﬁﬂi?. 4)
($H4) NFH—, TR (TEEAMRIERERUEE - RE TEMES) SO

EREBWEHO BRSNS 2B RE

WEHLS ER.nns 1) e 12 2355

BERRS

il

S P

\ Eat/ XL

(FEEE]

F R EE Lo 2 BRREEMRHIMIZE R O E R AR A & U TR
ILKFERAINTVET. LML INSGDEEDIT CIXIEIRE NS <
YR, TEEROMFENINTE 7 —F Y MEMAPEETY. 77—
SV M UTUHIGZ AT 256, WHICXSRBEHFEROMEEEDR
FEWER CEFENELCET. 0D, HREERAET, BEESR
75 & DARIRIR T 2 UTHI R ESTEHE 9 2 MURIR TR O L 2 O TV E
7.

RAERITIEFEIS DI L Bl U - BRICEFK 2 L, BERE2 5
ICHREBETIRWREEENSLNTY. AFETIE, KRRET COUH
2815 TEXHHIMERRE CORGERELMEIAL, HmEZEEREAR
IEOL LS BINTEREOREIENS Z LT, REARMO/NIZ, &
(RIRRIEZ AU 2 - 2SN THEM 2 EHT 2L 2 BEL LT

it 5

(HY] £EE (TEHEHYERER)

BESD V=120 m/min



INAAXAROZT ZDEATTA -t - 1EEW & T j

FTRATOAK
Rk @i

<3N
2IRE

ancunzso [N 17 amions 12
BRECHS 53¢)E

e

(EEIE)

AEENA T AT A
RBEHRPAVEZT D - AR—VIZLDREROZIEANN=A L
ZHHOMNITEED, MEETINEFERHUABEY I 21—V s
VXREMBMBIE N R L U HEERIIVHATHES. 20D
—HT, MEPKELRY, Fh=bDEERPEGIZETIREL R
TERZBOLAYIZULENS, A2D [ZLTRELRESLUE5F5S)
a2Vt 7 MIHADIHEEZEDTVET.

- B - REEY OIRENFIENCEE 3 S AR5

Hina et L2 ERT5-0, £/ 2EBHICHATXS XS
IZTBZLIFEETY. RAXDERIZH DM - FEEWIIk~ 2
ARHBINTEY, FTERENICI DI HRIEREIE, NILAT
BERBZWELZ2EL6UET. BB, DL BIREHENS

Btk - BiEY e F 5 /-DDMEE LTWVET. y

(Y] BENEE, A=EE—

Controller

ngu

-
or

Linear motor

Load cell

X
Data logger Micrometer

3 o
Specimen & :
1

[ ]

bath

'
.
Rl R )

ZHEIRABREEZER L ERMH O NEER

17

MEE Y

BT RILY
\ <=,

BEMDORBINHIEE DR

(LEIEHERZR BWA%E - A hu=J ZAME=E)
TR EREERM &R ARHIE 7/ N1 R DBEF
~FEFADINLEERAEMZEEDEIR ~
S LiE

ERLEHERD RRZEWIC

28EO<5) ]3 REGLHEE

G%ﬁﬁ%]
IKEAEE. GPSHE. FHEROFAXRLGE., FEHADL

ikZF5 - FIATHIFENRBLTVEY ., L&, COF
HFADEMICHET 5=, REMNDEIRX MIFHEITE
ETELRFHEMOMEZTOTVEY, -, HEMGM
THROFTZEMOG, TOCO2HHENMBEHRIATLET,
FRE, MERDOERZER L. MEZRLSEDEHBRIAE
HET N ADPFARZEITO>TLET,

(=5 F HOMED 1= D EFHHIF 7]
T IL—arvt oY —IC kA RRBEABOREHER L
- BEEAXSEZRE AR OMNEIRIEDRZEA

- BHEAE RV KSKBZE A OBEBI R M

s NILAL—Y—ZAVEIX MIEFOS Y
VBB E M ZEH 0D 1= 8 O FRARFIEN i)

TS ARTIFAI—RI(2&BEABIROH
(E%ﬁﬁmﬁ9>t%4v791vht&émhﬂm

J

(HY] EHRE - REFE - jRAE— (TEHEEYERER -
A TERRFRE) « Blig (A%R - FHikE TEmEE)

\

Mittsng
iR
t&ﬂl!ﬂ/\

X748
FIL—vavtk

ﬁmﬁkwlxltﬁﬁ
BHEX F UEEEE

RRBERAHRARIT
FIL—arveoy

BHE AV AKEZEA
T D REED BRI K

EaX MR L—H—
TsEFayy b

TSAIT7YFaI—4%

EBRBRR 4
1= & B T

voTzyhk



HRtE IRV —FF

~ FHRARERERTIRILF—ROVEDELT

ST

ERLBHEHD
EBEOCHS

13 Ribisne

/}%ﬁﬁil <\

0 KAREXEFHREIIRLLIEBRETRENVD YLD LT,
AR EEHEL TVFT.

o MBI ZEKEREBKNOLEBLEMIIHEILLTEY,
BIRIZIFTERETY.

0 KEMERKIZL)IXLF—2RYETLEDIZIE, 8
DTISXTEFRICEHACIAD TELLSENrHY ET. 2
NOKRASMENI G T > AEICFEINAELY LT
#LL, HRPTHAEIEITONTVET.

0 TSXTHILADMEENKEIIKRBYLR 5 T5 AW
FIIOWT, HFICERWREE LA T 2HTURAEAZE
DEEN LR L TWET.

o TS XTHBENKENAEICELIEBL THET S L
I2& Y, REAZXCBEBTZL V> EME2FH LOR
LAEBICIToTWET.

o WMIE - BB EXDKE * MBERMEIC T4 — F/\vy 7

L, Ffete T LEF—RORBELTBAH/EL TV ET. /

(Y] TEMERYERZEN &)

(L) 75X HhTHRELEBSL/NNIL—
VTR EEMRY, TIXTRYTICL
ZHREMANDY I2L—Va >

(L) 75 X< BRE%E LD IEMFR
B3G5 A PITZET 2H%F

(F) woRAEAZHRERN M EE %
LOBEMEBHENEEENIIL VR
(EHATHZF) o+E%EM

[

BUA - iR - [ D T /SEIREF R UZE TR

SHFR. =8

FTATOAK

EREBHERO
RELBUE 3

AB/EOCH)

< MHE

s

(TEEIE]
HEIZIZEF<SELBIDBTHY, TISDTEBNELFT, £
Jz. IEETIIEROBZEL - BREAIERFEIED LI, HICR
Z BRI ODMLDBUNZEREL N S T X 72N S RS E ETE D
THEFIZEDN TV E T, A REEIZED U2 ) NS D
EREEVRSENT 2O, RELREVEWVIERALD> TE
UCRBEEERET - DFDOLNN (FIA—ZHDEWVEIAILTEY
470 A—ZDMEEE) NOHERUGIET 2 0ENHY 9,

F 7 /AT 0A—RDEBBUNEETIE, —MRANIER 2 DHRER S
58 VFRA—=—PMIVORXITORZLITEIHENEEL L ST
Xx9, Flzid, BRIZF ) A—ZDOEFTIERAICRZET, &
5 U BHUINEIR CHEE L 70 %" REMMEER" , 7 2FikiEsh
B HDENY DFEMEER” 1K EERE, ERAE,
MRt HFEFICEDWTERIAL., Eiaflr - S8 I 21—y a v
HDVIERNFEZEET S Z LI L Y, BHUNMES T OO

MR 21TV E 9. TAUT K VERERL. 5lVTIRET A DER
ZEHELET, )

(Y] ML - LHET - /)T
(LEEEBER R, Rt RAIER I ER TEEK,
TR T H TZER)

500pum

NRIAA =X D ARG

+ (nm}

T/ AT ERICE

LANFREAICEDE DEBREEE
hfE
0 L Kn =10 o
ot
5 Q X, /L=0
8 20 A
E 0h
L 1.5
:g 12h
B 10|
unheated
‘ zMeasur:ment poﬁsitiom n‘?m " 10'5 0 Xy/L 03
RIAT / BRERIKD BFIMET A Y 0i@E
K AL DAIE#ER RBAOESIRENS
HLrEN DLC T3774b
sp %3‘
i é%g%g
FER RER
¥ [ C, H, etc. 5

kEF/ BRORDEE L TOSHME



TR TREV SN U VLWBEERT /1 X DEIF j

S e

ERLBHENRO
#BEILCHS

3

(VEEEE] \

PR T Y VP H AR —E Vv REBEIIREBINS XD
IR CIIREBN 2 R T2 ELHEE (F) NEFEIZK
X RH> TREMELZSIIRILAY, EETIRIAL-T
ULESHEENHVET. TOLIREAEZEHEZERBTE7-0D
12, BREOHZDEEIZE R OND & 5 RB AR
ATERZTNA AL U THVWONET.

ZIMREEFTTDICIE, H"EHREEZ FHEHIL TELENDH
DETH, BFUEEITHFNIIZL>TREILETE-D, F
BT IFHEUONERETT.

ZDIRFETIE, HhEafed 5588
(ParticlelmageVelocimetry, PIV) 0¥ufEfZMT
(ComputationalFluidDynamics, CFD) & ZZEHH|%HAED
H, BN ZARDESZHEE L ORBRERARTHET. Th
M SMNZRNE, TV BEVIREMEEEEZ RTZIROIR®

TEZRDEIENTIET.

.

=

- ) , OE )
# &

AL

ZHRICEHRBATRORET
RBEEHLIENEY (F) NERATH
BL, ZBLIEEARDORENEMST S &
EEMICE ST, FEROIRILF—HER
L, BRANELCES.

23R

L

R

ZHRDA—D2FETILE LE-HUEMBTHER

LEFETIHNIZEST, BOANDE
NRESIN TS, FEROIRILEF—HE
DIRILF—ELTEVELNS.

(HE] T=E AMES/HEMMERZER R, R, i

[ EIR DI EEHRBEDRRZEBIEULMA

9 EREBWERD 11 fEa#iIHhD
#BE<H E55<UE

abée

‘I RRZBIC
RiEDLHRE

O

-

[(EEE] A
“EIEREOBEENAEC BEICELWVMNERAARKENDEREZE
FBELT, BaXRMZRYSIEEHED N2 7S5/ BEOHERHE
EF-oTWET., REZERECSEVTHERLAEEIEAEITT
B, BEAENH T, RLICEEHEERTIET. BREZHETS
CEELEETY, BE. £ELEOHERMEICL LT, VLI LLH
ARELETILZ AL ZANVE14AMISADNE ISA REORREEE
HTWET, COREIZE, EBLHAERBOERICE > TEHETHE
WCHEHZFIHTEE2HREZDO A 7 — LR BRIERINFHE
HATWET, HEMIZIE, FFHEEI.7M/sDBZFATH10M./

KWhATOEREIR FERYBLIEEHE O/ EREDHERE
£EELTVEY., CNETICERImORIEREEEL.

EHIIERP T,

T, IMNEEESHREOEFREEE(ICL > T, BuEmELYosL
HABEEFE >T=IO14A 2V F 77— LDAENEFIEAIMEE. TS
EBALTERBLTWET, BLVEE, N2 TS/ REDIA
@?7—A®%ﬁ%§%tbfhi70 )

($H4] FE (THOMRIERER, BRI SAERES
HT¥HER)

10 m/s
->
;.‘

Qai.llimf‘

2000 10. 20.
- ram

L
-

CODEEWRELAZREBELLBED
BAERFEOERESFEIal —avl
iR 2DOODRAEOMICKHFBETREND
BREBENHY, EEWREEFRLTE
BYZILET. BLE DL 55N S TTEEM
B#H3.



[ WRYBERLFFEDDRNVEDLD

ERINEED

4 ROBLEHL EREBHEHO APEOFRES FHELEE
HALIC p)

£BED<H) 10 (2SS 16 TATOAR
-~

(=)

]

(" Lespims)
TEE MR RN, FTBT A2 RFEFE L ERE, ZZEE
DIIN—T [BRANLERS] BRdHY ET.

BRIZBWTYE,

- HERGROOMZE - FH R, Y TERDEROLFREHEIEND
CBFNINSDERITEY, BERIIA—HIETHI I LIZOWT
HALESSEIZBRARNZ A A—UDERK - BEL TV

- [HEWETEER) THEANE WD AT LA X1 THEEL
EWSHHENRHY £T.

& ZHMERDOBIG T, SRAMIEREFOANLS DRRLEE
MY AT LREHIRDOSNTHEY, MBIIIEEICRET, RERIX
BRAGEBCRELEEZ U TVET.

SRANTERKRTIE, BEMEROLFEZEDEREEDE R
DFEFHT, VVINVIERAA -V ITELI IIBOTVET.

\ J

(HY] TEHMEBMERZEN X VERS

[ RBOERIBEEER T SBHRENH

I

ERLEHERD
ER8EOCH)

o

[{?ﬁbﬁ%%] \

HEIED X 5 2R %2 E T 282K TIXMEEREDHE
BIZEVWBIRENEHE INE T, #HEKEBLORERE S
EZZ6NTEY, WMNIREEEZIG U TZBLREZ N
XM E NS EARETTY.

DI REBIANF—II3MEARDOEEMNLETT.
REU, EERIEFICANES ZEDFRTTNS, HES
BDES BT IV Ty MUEATHEERE L TOBREEZE L
FTILEFFINIEA.

ARETE, 20k BHEROBRE SRR, 55\ IEM
EIRRACEREEEERT MBI LT, BERELRE
PR ETIELCOET. T ORELEROISRREE 58
1 - MR AMERRE Y S 2L —Y a Y E AL THLRIC

Kk S AFUR SLSL G e - =
@kfggﬁé%iztﬁﬂm#hﬁégﬁTéytéﬁj T

(HY] REF F (TEDEEYERZER)



BACESICHMIFRTICPS LV ERE DY

EREHHEHO
ABEICHS

o

‘ )
(VEEIEE]

BARTOLONTLBERDEZLE, TN HEE
MUET, XD TEMMD KL DIBREVVWERBRDHATZE(E KD
FRBEARICEF OTTEIEDNTY . AN T OSSN IS
RAREICIFE ATDEDLNEEBNZHEZ T EDNRILSG
VET, TNSF/RIE ERIOIRINF—ZEPIT &R BA
RICKEBICHDMER T EF>THAIESNTVET, ZDH
IRCERATRRNTEDULSHICIE S BENRNERIRIFIC
PEIUWVWWIBERETOE VMO ZIENTVWBIEV S Y FH AL

AT EDHERZETIE WK, SR E BARDERA RiESRED

T3 ULLKAZERFORFEEMELZOVE1I—49—YZ2a

L—o3rGERUTWET, £, ENSHEEDH =550k

O—ILS AN FOEDFREDEEE I E1—5—%

FEO>THEO>TVET , FNSDIAENSFSNDEH ULVEMEIA]

RICEKY  BIRIVF M UVWEZDEIERECEBULT
\Miiﬁo

(18] TFEWPIERFR B 5E

BEDOAICEENDTES /) EHKIZ
& L TREEDA =5 ZHIEHT HiiE

71/\7#/@7‘3‘]1@%7])1}‘/'7.&%55%@
W#LT%E%LE%@T%%E

SERle-Learning 2T LDIFZE

T80
(BEAERRFR)

RERTZIRER

HOBLHHE
HABIC

]

ERLEHEHRO
28E0<5)

o

HEMBICH T De-Learningy AT LIZIE, E—YHE®

\

(EEiE]

FAICHZ SNEEHRELRVATLNERINET, —A.
HEMEBIZEZHDOAVEL—4NEFEEL, KoV Ea1—
ADCPUNBR FL—VIE+RITERINTULER A,
ZITINLDHEKRERZFIAL T, e-Learning> X7 L
[CEREIELZ L THWMIGEAIREEE 52 5FEOMEE
THoTWEY, BEEMICZIE. a2V Ea—42be- Learning*“/

AT LIZBMICSI - BT 2 FEOFRE. aVToVE
ﬁj"ﬁ&%‘ﬂ?é%&@?ﬁ%% 2TLET,
N\ J

(#El] HIRARSE  JIFAE (TEMEIFERRFERD

BREIR

3500
3000
2500
2000
1500
1000

500

¥ E (ms)

012345678910111213141516
BEAREREH

BARERZHMA L O EREOEE



[ BN E BT B R Y MR T LD j @b

15 220
2

CEEiE] )
DF S - BERIEIZK SERERFHDRDPEEIEA
BELG>TVET . KIRERIGICHT SITRRITEA
TWEIA, MIREF E Y b ITRBINEEROEFEE
RGNS HYFEEA

T TRUEICHE T HANEHBR L IENTBEOKRY
FOEAIFIES R T LEBELEY, F-T4—T5—=
VT EIGAL, W ASERZAV-IRENCORHEEZR
HLETS. SHOICPRENTZORY MK BIEHFREIRT S
EODOETEBIEZ&RELLET,

REBROHBER. RAROXHEMEZ BHITONTHREFELY
LBHORY FERAWNVEEORFENDL LB EIBETE
MHERSNE LT

\. J

REH, ZHBHOR Y b

(8] MIRARE  MHLE (TFREIFEHRRER)

[ HNESE R EREDEB(LOHZE j @b

FTATOAK
RELEUE

ERLBHEHO
2BEOCHD

o

G%ﬁﬂ%] \
TRENTWVDUNE YRR TIE, HOEEIKESES &
WoBEDIVT AL a v EEPHTELLREANHY F
o CNIEEFHLRYT S NOHDIRF ERFHIEFTHEY 575EA
HFELGWI EMNRETY,

2T, HPRIET SRICRERENSBIETE SHEEHE
I (EMG) ZRAWT IFHAl © KRS 230 T 8% %E
IToTWET, ChITk > TERITER S NG DTl £ 60

e

EIEHC ENTE, REKEOHNIEIRS ¢ 5HNTEET, T sl

BUNEYT—Y 3y, BREOHNEMRET 5ENTEET, @

BUNEYT—a, BNERASHHEMTERT S b = o

L—=2FEWot, BICEICRBRBEHERBES A I 8 %

LI TER B ENTRERYET, ARRTREZLRES S

EMOT. Fr. BRECESEMS S LU FANES : .

DEEEE & B D= HICEFATE SRIMEHRICH 15T 2 & &

HAFEINFET, % 100 200
5 [s]

k j BhE] OFFEEE

(Y] HIRAKRSE : HEXEH (TEHEIFRRFER)



DIV S TIVERE T OEEL A XREDHE j e 2

g

EREZHERD
EB/ED<H)

FTATOAR
RELHUE

Sk

[((EEE] \
BRICEEFELTRHWSAD I 7S JILEREREIZE>TD
BRBLEDEREREZEHFE=4—L. EEDOKELH
NIEA—FIZHO BB EREFEEBRDFHEEDAIL
ATTIZEYHTY, LOALBALCERE=4—HYIT75
TIVEBEBBICIILUTOLS BREENHYET, T4h5,
BBZAICEET 2548, ILOBOANICIENSNOERF
BlERIL. FLEBEFANICEATELAEWVMEE. KEICER
T HREBEANNELET,
ZTCTEBZAICEEEYT. B0 Y ZHAEHLE
THEIGT 14 ILE TREEANERET DHAREToOTLET,
FEROFER, REEICE-THE/ 4 XZERL. ANIZE
ELEGEIGEVERELRERESHTEELMRELET H &
NEEZESIhFEL,

‘ KARE

Ay

— o

Rty

1200

R-RfH] l’:f?i(ms)

#5fE(s)

mﬁmVﬂ\MMﬂAﬁf&meW{ii

80

4:9/4Xﬁﬁ

1200

(#BY] HRARE : PIIEX (TEHEIFRRFER)

\. J

R-RfE@(ms)

B5fEl(s)

50 MM
400
0 40 80 120

ERER
[ BRENIC & B KR TR F— DR j @b
Fevy LTI ST T
eSS

ERLEHEHO
E8®EOCH)

a3
1 \

EERLE)
Ec2nE0RYIZHD, FHNTOVENIRILTF—%E

EERFIC &Et@%‘%’f&éﬁiéﬂ‘éf:&)(:%@#@l
ZARYMT, HNWBEEZBI-OICTENEZ2KRIZER, B
EEEDENIYF—NYV T A F—FEmREER
[BEIRZEYT CETHREMICIEIAVTUHERETEELS
WBELIRILF—CHRYMRGHESFEEAETHESL
&Y, BEHBEEDOFKAMBIRILF—RELTYSD
kﬁﬂﬁb’d\id’. j

(4] HIRAKRSE . PEY (TFREIFERRFER)

xRy E ia%%w
OTHRATEIIRILTF— N—ARRTAVTREMINEES EERT Ehaht
nTLET. o
ARRTHEFTFLY— BIOOROBEBISEAL [ 0
TOET. ACBYHNESTOBRYEBIERELET. | =
THEBRIRLF—LLTRATENS, BEEteY |
ST IR, MY EE S TR MERESD-HDHE © @
(INAAAXLY) DIHLF—RELTHATESABA L,
nEHA. N

YAy kE—RYNEAF—F

EMREERER

|+ %wl lil.li!

ia%%@
i/ RaNE:

mﬁmﬁwmm

10uFEMRaA VT oY
[Z#92F THiemv
RETE !




[ ISR R R B T 1 L LADFRE j @b

S e

EREBHEHO BoBhEy

EBEOCHS 15 F535

®
4 ) .
(EBiEE] W & Bt

BAEEEDDE LB BETlE, £EQREAH
L<. BEBZDIR MECRIBEANHYET, UVﬁ*
ZCCHELREEET HRET (LLICE BEMR EREHBOOLL
EOHEET>TVET, LEMICRELREE KA EE l‘l‘ ek

Y5 LT. I~5EQUAEREERT HMALERL

SEET, TRRMADESHOMBMEERRL, X8 WELHT 4 L LOBIE
RO ORI RESEL EFBOET,

HEORE. AT LLIZEY. HBEEOKY T
J—LEBEAKI0%EMLE LT,

\. J FIEBI(F— U — /D)

(Y] HRARSE . KEAE (TEHEIFRRFER)

[ MEMSE#ZE B\ KBEE=9 VTR T LD j @b

REBKEML ERLEHEHO
EHRDIC £BEI<H)

([}EEJJ*EEEJ A BEES2—
IBIEELNEN. BRABEESEDRED-HKOERY R
EERMRICLEBREE=Z42Y) VI VAT LOZ—XHEM

LTWET, LOLEALSHRFEOREE=-4Y VI RT oY

LIFEHmTHY . EREMAEINESTT, Eoa—)

FITRMETHY. ERHTRERMRELZE=S2) VT
ATLERELET, TMBKOHBTKOKEEE=S
oG4 B 0ERHE L. loTHRili & MEMSHE i £ AL =
RHEZKEE=ZLY VI VRTLOERERY £9,

HELENE

k ) ' | ‘ (SHDHIHR

WFKEZRY VIS AT LBE

(184] ARARSE . FHE (TFBESIFRRFR)



TOT4 T )42 O0—)LDERZE

Ay

(R

— o

2 L EYES

ERLEFEHO 55
£53<HE

ABEDCH)

o | s

[CEEMEE] \

EEERPHRT Y M ENLRET HIEREIINET LR
UET, COKSLBERBZERBTHIFEE LT, RiRESE
DB EERELITBHETT7IT4 I/ A Xar ba—
ILHEBHYET, LOALENS, RFEDEMEIEILFLET
L=,

T TCRENET DA VRTLEBROMAEZTo>TVET,
TR I AL—2a EERICLLIERODER. REE

TI2T47/4AXay bAa— DK

ICEYREMICEEZRBT A EAERINE LT, j .
i -
:zs a .v/,\\i ™A
g j: //_// \/ .-\NC\C/:N /\/\\/\\/.‘
k ) EHEIC K AREBRER
(i EY)] AERRE . EHEAN (TEHEIBHRRFR)
SR APEES T80
SR KGEMDEFE (BRBHRRER)
Fevy LTI ST T
< 3T
‘ 2 KIS
Sbliion . : FFTRILE— hy
KIEHXEEIL, EBRBICRHIBAIRIILEF—FIBOHIL INX

D—D¢EZONFETH, HEIRX FOEFEIAEEATLET,
ZhIZE, #EIX FEBOMIZKEZILEL, 5B HANDEES)
EORLVAEMTYT, ChIFZERBEOAMFAICLELRYET,
ABEEHIIEEFEDBZETADIRILTF—FBHICERLE
TH., —DDOKRBEMTITER/IICI0%REEDEBRIFENBR
TY, —A. BHEOFERILHIABGENEEET S L
TEMRILETELZ ENMONATNVET,

AMETIE. ULTOLS TR MENA-EHEKRGEME
BEELTLWEY,

-BEOV)aVERKEBEREZRAL. COLICERSKEGE
MERFEITSET, KBERAOIRLF—2FHEALET,

- ZCTHWSHEKRELT, BEELAHY . BIRRARELHN/
DINDEFED) MAEH ) D LFLERIEMFBEREAVET,

AR EET TR
7 HEABE

&%XB@S‘%;’&?&\ SEMCEAZRYELFET GInFE) . )

(4] HRARE . THAB (TEHEIFRRFER)

i
lo>) arKEGEM




SEEiEZE A 2 AVIBEIR D 5T

TR
(BREERTH)

RFFRTFHAR

FATOAK ERERFERO

RELEUE

£8E-¢5) 1

([%@J*EEE] A

ARDEFDORLD-TEETD=H, AVERZEHDOHE
[CERYUMBATWET. hASHLIERESIN-EBODIZHFELET
DAMERREL, HRAEHER(GBIZIE BN, MR, BEDE
N, T 5FRMEE) ERHE T HEMAFKICIRYMEA TL
F9. APITEENSRRRBITEZELS>THEY, HLITWWSIE
LEHNIEIL>TWSIEEHYET. ZADHETIE, $HI2Ib
WEFELZIANMERREL, TDOAMDAELSBRIZHKE T DM/
BEEEFHINYET IRBRMERFKLTCVET. 2O
BHZEEREBBLEEENTEY, KANBRITHIELHHE
HELTWET. £, EAPHICENLZEIZEST, BAKE)
BOBRINESIIEILTEED, TFOANYOEEEONAT T
ENTEFET. FROERELT, ENEEHBTEHETALD
BEESTY, AAZRHEBITHIETERFEICIZRRTERD
EROIEMNTEDLSICHYZET.

\ J

Y Y
¢
(B8] SARARE AL EX - #FL BF (TEREIFRRERD)

FTH)

jj )( 7 T an‘.\njﬂlﬁ
T4 Al o

[ =R RAIDEAER REHYNHOLER. BT ] . .
REFERILEFEMZER

& HEB. AR, ==

HOBLEFE
HABIC

EHLS
BERED

EREBHETD
ABEICHS

o

i 3

( )
EEEE]

ChatGPTHE D EEBAE ALK, HFHRINE. BREE. . xt
EOXEEAM.,. TOTIIVITRE, BIKICh=5EEE2RIELT
W3,

EERAERAZEMERATAIMEREEDH TS, EEMICIE. &
BHNROEREKRT AL TEEDH TS,

ERERAERAZEFESE BBICRIDINREERTES, BRE

SEALEE, SDGs, TEIRFFERELLERDNHREER LT, Bk
%?#07‘:75\ RIS =D DET-3M L3N HEADIH531.5
/1=,

SEARAICEBEEZHRAL CEREOKRMOFEIEEE
ALz, ERERAICEELEREHEGLENSIREEL T,
LM E CTHOMLI-ECA, BRIEHOKRAEO LFDRREELT
TOTH.KXEBROLERHITONDI L BB TEDRREEL
THEEETY. TEAOERBDEM. KEMRDOTELHD

\C&fﬁbh\of:o )

(EL)ARARE  HEES (TFHESFERRFR)

ChatGPTTARL=EERI/NRD B :
AARIVTREDIEFFS IFESE : 2UDIG

UFIE. BT OFIZEREEYI-WEEZEL,
DFEFHIE—HIZ. FHOEELEEZEDH T, EK
RIAD=-HDETEEITELT=,

[FREBICIEBEORSESZ -\, TNHES
DEREEENITHEBIETEIE)FIEERGEYELT=,

FhEEBREE. VT FABRTHZEDENIK.
EOEERMNTED IEFTAINENELT,

EEBN—HERLTCERRIDEDIZE %
BOFELIZ. HDOAEE, BOOBMYMBAEREL
FL1=,

FHOR-FHVIE TR =bENEEZES, FDf=HI2
BWIEELTWAAEMNS IEEST, FRBIDE
EERBLEL=.

RN TEDE VFIEEELELT, HOFH=BIZ
A EETVEMERARDELE, FitEEDEIE
BE ZAEWITHEL TLEL .

UFOE-AZaNYFICEENTELZ TUF K
HIZT NI EELIR, Fit-ERHEEZZIToN
BEAT, IO LDFMNELATED]

UFIEEET. [B3A.HYDES, Ihbh sk, #
DFHEENEKRFEZENTIKALE I EEZFLT=,

HHE . FROBET.)FDFHEBICEVEL
Tzo TRAEZENZEUV. MRTDHIET. FFHDH AL
YBWEFTIZHS, —#EICREZENTLNIS4 ]

FHRE=EN—FIC TIEL, £E ! IEREZLEL
Tro VFIEFHRELOEBIZDE TN HOXEE
FlHERLELT:,

(SDG4: EDEWLHE)




TR
UL A TSR

[ BXERICED<YELERE - B8R [FIRILIE

EREBFEROD
£8£2<55

o

[((EEE]
BERIEEMFEEZANV-AHIEEMDORFERINTIEZEDT
W3, ZERITCNETICAH) JBEERGEICEREFENTFEEF
FAL. ShENEDFEREERBL TS, £z, ETIEEE
LHERITAHY) JHORBEREHEREEZRARE L. HEFEIC
HMYHATND, CNETICERAIREGA ) THEDSA TS —
[FIBRA ) THEEESHZRKICE-> TSN, EEZHAVTERKT
Ber it AL A ) THICERE S ALY,
IRILF—EBEVZIE., /—RNILEREIZELENV:-UFHLA
AAVEMITEEZEDTVEN, BRI MEEEEDZER -
“REMORFEICIRYHATER-, BETEHEEXRERDERIC

FHRNEIZHNTEH, ERIEERGIEIKRELTAEEEZROTL
5, CNETREZEBOREICAVLTUL A4 4 VikiAEERNIE
[ZISAT 22 & T, HERUEODEHEEZERRT S,

(8] FrLEM (RRRZIZHEF N T RFER)

N

A CHREREOBRELNAORRFRE EMYMATING, o> Tol S o e

RFFRTFHAR

X Carbohydrate Building Blocks
Al g;‘f-is.,f:av‘-‘w £ VR VU VTV W V.- Vo

\_ J & BRI )T ST —

[ RIFRONFREIC L BETERET /IR TLORIE j T,
KBTS

EREHHERO

£BEI<HS 2DIRE

K:Bioconjugate
Chemistry

.

CEEMIE]) \
EBFRRTEH, 0N E - RTF K- &%t - 188 - HELLED
EEDFREWNHEERT A EICKYESL, /A=
YA ADEBENFEBARERBELTVET, YHARETIE. &
AL O FRIHEEERBIR T EEZRKBIC, [MEFETEGIRT
LEBIB] CEEXZBEICHELTVET, FIZE. EFRRTFFR
NDEEESICE>TIMILVRDBEDE ST/ hTEIL TAID
AINAFYTOR] 2B EICHRTHOHTHIILTLET,

CHDAIIAINRFY T RIE, EYEZHMBIZT /N —
T H=HDEHRMBOATITIIFUELTOIRANRAFIATL
F9, FRA. REDEZ VNV EF/ Fa—TTH5 b
B DASIZFEET EIRTFLFEHEL. MINEDREELED
MEEFIET S EICEHATHOTHEILTVES, hiZk
Y., 2FAHRY bR T LOMBMEERE S X T LB EADIEA
NI TVWET, ChoD—EOMEICEL T, BXRILES
HHE (20165) LCESFEE=ET IHILE (2019%) #%E
LTWET,

\—

(#E8] HIRARE - WHMA (TEEIEF NS A RFEERD
FRER (TEEEMMEZ/ N A T RERD

RIFFECERICLDAIY AUV EBHAIIALR
ALRFYTSFRDAIH, FrTPFoRlH, Biocon
Chem. Commun. i (2018) ® Chem. i (2019) M FK#EELT
ERMELTHIRENT=, BiREht=,

CHEMISTRY

A European Journal

chemeonm ;I

N ¢
¢ 2

=T - = ( e r—

BUNERBIHEESTIRTFR BNERBADGFPORBIZE
® B % . Chem. Eur. J. 5% %R E 1t ., Chem. Commun. &
(2018) MFEMEL THIRSN Tz, (2019) DERMEL THIRSN =,




ULE A RER)

[ B0 e = N ERIF LT j e

b

BRICBUVHUWER-BH/\1 T PR O

EREBHERO 2K AR
E8EDO<H) 2hIRE

N

EENE] ,
EHEAET ZBELTRDVDEDICRENEFLNET, FRONA Y
COREERETETHET A ROFLT YL, HRER T s Y
L&SHEMBEERTEF TR, BRFMKREE S RELZE L W

ARG BT REEESICEYBITRTT. oo SHE-
LPRETECOUEERAL THETIIERTEALEEL %?“~~

DA FOFLT =S LEEYOEROBENS 7 1 BB LUS S L B 2= A s 0008 TS

TR LeEYEAR L, BEICELLMVOS YD) —DE BABBO 7R — REBET 2,

BEA A4 VRIEDEFEFEC. NAMIBIEINFZIREZ R YMEDRH -
RBEEEHRELTVET ., COESBHADEFEENCT ST
HOFRILEYDOFEFEZEL T, BEME LT RILT—REDMRE ‘
RICAFRYBAZTO>TVEYS, s

BELEFLLANOSY

K j ! j I— AR (L) &
. TOEBRDREKEF
0 30 40 50 6 70 8 HDI37(k),

Temperature / °C

(8] HARARE . mMREEAN (TEMIELFENAFTRERD

[ ADIRIE B UL\ A SRR DB j - A

ERLEHETO 2B RE
E8EOCH)

([%EJ#E)T%] A

EEME., BmAE., LB & O o - EEMEERIER L.
HLWEMEHOMERKICRYMBATHNEST, E#ERE. t
STYDRAPHS R, TSRAFVY, BHEWN EHALEYED
EEMEELTHLMASFASATWWEY, LALENS, Ch
FTITER - BESNTELEHDOZ I, A FIDLPER, X

Y 0L EDAKPEECH L TBOTEELEBTEEEA CHETICUFRETHRLL
TLWET, EEOBERLSEHNALIZE AL, HAKET. AW - RIS L LB B REEAN

ChEOEBRREBCILANOEAPHBESATOETS, e

LHRETE, BERRESFLHVERRUVERTOEREA . '
WT. BHEENADREICHAMLE-EES L URHLENOREZT
;;~L§$E_§J_7§§§IL\ - REIFERATACEDTELIHMBOERZE
=] o

1k N

T
(PO,
3
Ay =824nm by
ICG: ) = 780 nm
05|
,\x 200
,I’ . H.ui:u»vm‘
_’ )

L s L L
00 1000 1200 1400

\ ) Wavelength [nm|

B LERNFELRABEBHOEBEREF
EMBETEELREALRARY ML

Emission intensity / counts

=)

ﬂ

(#H4] HIRARSE - BHET (TEMEFNASA A RFERD
MRSEE . ILOMIE (TEEMEF/ N T RERD



[ PASA DB s j (AT ey

o BEE
2

R LR AT

(— A
P OEHR - SEEBERASHERISCE>THYY > -
(EER e L CERGREE S R L CARSNTOE X
st S A
BEEKRLE EDIVENEERDCO2 2% TuWw o sop= — : < Z =

SA L ES0ERC ORISMEE L TRHRENTUET. BIoh | oo f o TR CHOITAH
BbE - UK L CRRMIER. BHELMEDNE. A E L

THB-SEOBR. {4 TRAL LTRY SRAL R |l
RADIREL EICAL SN, TALF— - BROEMHALES | |1
RARENLENTNET, i
ATE TREENTELREBITRHTERZL, €454~ | ]|
BEEDERTHHA T UMY A FOILPHEN, BFOMLAE [ |

SHICHET A EZHATHNOHTREL., CNEFELDHEREH !E
HOBRFICRMESETWET, ITHEAZ U PELEMESMEL i
S0 (CHRE LCOMBER R S THALCREST, TSR Fy .
DEFIHHEARSITERMICERT SEFU S AV ILEDRRE i

GNEDOI:?%?R'&#’L'CLGE?. )
(8] ARARRSE . FHEMR BRMLEERERNORNEEA S/ M efhigs
(IEEEENA A REFR - TFEHMEGSCHEE 2 —) LTRATRIIEEAR)
. TR
TR BRI AR 0D A FE UL A AR

9 EREBHERD 13 RREWIC
EBREI(H) Rty i

i Q S 2 Qumomny

( \ c$.0.'g. .g o .G.O. . @
S [} . % o -

GLED e m ° we.am
PETRHTHE/85F L LV EBHORAH R ‘EBeee’ cEuew ¢
HAmMDDL BTRETIE, BEEAZ - 4L RE ¢ b Pe-To o °o .o
SUUABIR L. BEOMELE £ BEA Y hoEk 0.8 8, 800 N
[CZBREIRILTF—ZFEOLET, €454 D
SHOOMADHAES SITHED. RT— h/8S '
£ LUEFERYHETpMR T —ILOBEEHRD| . 'gh'o!o >, &= -;’Ech.c,c!o .
EAREEEARZOAPLELHBAHRTHOTH ) g;sbl;“l ; l@ gbh-:&. 4
xLELF-, CORBXIXEIESN, HREPIZH | ¢ Bad i o God o
S BPETHC ORETEESNTIET, 6% | o  osepe o0 T E B o
DEIREFIB% T, RIAHK AL FAENOHRICL S B8 Bt ., BEAE W -
TOI%EEMLELI, COLSBEEGRK | s , B
SEROMILIC & > TEERM BRI EODRR | Bt ment, 2ot RHOBs i1k, T—sBE
#BELZET, EEA—HAAEL
\_ J

(#E4] HIRRKKRE . FEHEM
(TEEIERNA F RFER - TFHMEGSCHE L5 —)



R RV it
IRIVFE—b=85m (m%Er%E}:ﬂ)
RERTZHER

sHE

ERCHHEFO | g 2¢BRE KREBI
EREDCHS i3 RiE RIBLHRE

HOBLEAE
HABIC

[((EEE]

TTRILF—L24ER] [TEEELESAEREMEROE
BREBETHY. BEEMBEE L THICEEZEHL-BEAN
3~I*»#—w%ﬁbﬁﬁﬂﬁEET%%%E%EOHE

IRIILF—OFEMFAICEDLSIEEOHMBOHEMN. ZB1E
REHFHGEE, TRILX—OFERAI/RIREICRIZTTIZES
2. NEOHGHERDEODICEELAEEEZ DML
TEH5IELEBIELTVET,

BARMIZIE, TRLXF—DEDFIRICEL SEZ0HMEO
Hffix#RBE L. BoOMRRBICERATES LS5, TTx
LE¥—) . TZREM . TKBEEM . [KkFR1 . TBA
IRILF—1 . TINfA<R) . TEBMH . TAZ]
TEMR] . TEREFAA—F] I2OWTERLET,

. J

(48:4) $ROwMHE - B EEM - ST | .
(TEHEMEE A A REH - BHEHHLAEHSTHRHIEEYR)  BATAFCEATRF—0AHTA

[ KD EEE S 2 BRSO EBM ORIF j (T e
RERTZHER

FTATOAK
(123 £33

ERLHHEHO
£®EOCH)

i

(EPEBE] N
EBECELVESEBEOHETEIRILE— (K
Bk - BN OFENHRMIESADDHYET. =
nIzELHL, E2EM (BE) ISROSN DML Cj* ==
LEE-TETHYET.
BEDYFILAAVEMOEIBEERBTTH, &

FhU L
REPa

AV 4
SEPA

EREOTA4F (S ICHFELNFELOATLET. SilHE

WEFRERORRBEOREBABELL EDORA osi | T [aLi-si | 22 [ cLissi
A BHBTEH, UHRETRSIEMOHEED & WA
VRS Y MEOREMTROBEME EDTRICEY, : AR g
ZOREERRLEBEEERELTVET. — P

—hA, ARMEEROEBTEND T R DOLAF Y AV=280%
Bih-h) D LA EMARMRAEEME LTEEZE -

HTWET. YHARENHEBALLZAX - VEEYWO
IWFIILBEBRIEFR VEEXRRI L LEVEDLAFTE L
ntesY, ChoDEBEMORFELERILIZEMT S &
\ DS TULVET. Y,

w
o
o
o

P-doped Si (50 ppm)
‘//// (124 ppm)
(633 ppm)
(1000 ppm)

N
o
o
o

1000

(8] FRARSE  ROMBE (TEHILP A A RER)
MBS | BIET (TREMLS/ A A RER) =
EREEL (TREMES/ A A RER) Gycle number

Discharge capacity / mA h g

ﬁfﬁ@ﬁ*ﬁ*ﬁh*’#t L/—C%O)101g5& < %@%L\EEEHAH.E\‘E Sllen&ﬁ_mﬂj}iF& B L1 £ POR—E>T | \




[ ATHERZEBIEUEHF U R TR D RIS j 1
RERTZRRR
&

9 ERLEHEHO 13 KRZB I
EBEDCHS RistLH e

~ )
[((EEE]

AKEZRILF—ZFE LIRS DKFEERKS
THRILRFORRERIELBLEODANINEREBIE
L. LW/ FIFaEOMERAFEICERY HA T
WET, HBCRBEEIFIREAENERL TS5
LRELEBEETHY., BEEDNREHRATHS 1L
REDHENREEL>TVET, TDE=OHIZIX
TEHBIEREEHEE LGV IRILE—HB X T LA
PoIERFREFRME LE-ERREEROME X
EHEMNTOIDENHYET,

LYHMRETIE, ERVEZTLRMELEREEEE
IEMIEB L, DY XEHFT/ A— L
AT —ILANEINS KT B ETHI-LT / HiFih
WEEYHEL, ATXEROERZBIELET,

\. J

(#BY] HARAKRSE : dikaE (RRXFEIF
LN T REH - I?‘EBB{TEGSCEﬁnt/’;‘l—)

NTIETRN 3 T
[ BFEINAAYZDFERZBIEUZHR j (1b$/\*—r%7r%|§—}:ﬂ)
RERTLFETTE
kel ERUE 14 I " s°< >\, < ) @ NIV O N C >
o454 AY
& - e (730 1F FHBAE)
A FOELVBRTIAEL D L/ -
it fL .

[ EBBE)

RE, BENAATRODEMFIANEFESATVET, EA
X, ZLOEESHFTHATRDEBEZSHBIZEEL., T0OH
BEROBEREITO>TVET., SETICERSHEETHETIL
FUBO IO A UEFRBRE L TEET IHITMEMZES

. DRICEL R ER. EEFERELELE.

BUNRDEMN, TEIOA FIRBETFIENIEERGERER
BRI BEMBICHEVRETIEREORRND—DOELVET., &
L ESOFTREFHIIEELGFETHY . £EEERTH
LEREEICEIRMEFEA, TERBRR] OBMEER—XIZ,
BRICESICHEELIZEAOHDBEICEBL, BERIND
MR GERLTYMEDIER ETOHMEEICDVWTIHARTVWET,

CANRFSRAEMA . HRALYEEZRBEBRICTEZSHEE
FEE T, HREIEELL>I-MELEELZAREICT HEENEEZD
5FT, BRITBERDPEZRBRICTET L0827 T EHB L. +0827
TNNEOEBENMBREMBPAL LS ELTVET, TDL5%E l
DRRIE. KA BEZRHEL-ERAYELEEICFIATES

\EHFLTLET,

(#H3] HIRARSE K B (TFEMEFE AN A RERD
ROEE AR (TFEEIEFE N T RERD
I\KRER (TEEMEENA T RER)

HFEEOS27THRIC LB
DHAD 55




[ [9BSR INDHEFRLTEEEFAL, R E< j =L
KBTS RRR

SR, (=B

HICEREEE-LI-EB
FRTOAK BRLBHEHO B (LB |- MR 0D o [ TR

RELBAE E8EO<H)

HMARICEE Y S ILRRITRAIIE
LUWRHERKD L DT, KER

ELTERLEDRR) |

RREETENHD EET=8, BHICRETEL
W (TOEFEMKREE,
4 N
CEEMEE]
At 5 DEOMITEEEHTEBEDS VAV ENVLOEEL| '
BRBEBBESXATVEY., CAbDE /Y EIFMEROAM [ >0 [~
T ML) > THREY > Tl £V TSA4T949)L) &2Fb, |§2%7
MBRECE>TIDOTOLRANHBICEEL S, BERRE |5 >
B8 OSHE=INA SIS, S RAER EISORNY ET, 2 1eato’|
MIADHIZIEE VNV EETFD [(HForROV] L5408 (g S x ROV
DENBEEL, AUV EREICRENRETZLFYR T |3 o0 g0/ A v
TFET, BENELCEIVANVEIZRYRIDFIovAO &g |€ % 600 1200 1800
NTHHOREZFMNTHEM (v—H—) ITLY, BEREE Time (min) o
HEOEHE PN LRIMEDETEELEIERLICRATE ST L A el et
BEMEHOTVET, BAOHEETHAFIO v RO OBENESE @1
ggié@%ﬁ;?iﬁmnﬁmwﬁ%kmm16_&EﬁhLT AT RO DPEER
¢ ° J | oFBEARICERATS
-FAIE, AFvANQUERETFHEIC
(BY] ARARE . BHAE (PP 1+ RFR) BIRIE, AFU Y AOEFEY LEORRIC
HESMEE  RBHE (TEBLENAAARER) PR ZEHEORMEEZIRMOMHIC
F2INVEDIRITTIEERHRICE DV T
FIEEMBE IR MAERR G E DEIE B
RERT TR

ERLHHEHO
#BEDCHD

TATOAKR
RELEUE

i

o

N

(EBEE)
BN BIIHRR G EEEZIBE->-TWVET, FIZIETOTF7—€ -

8RO EREENRL. BEES /0 BN OES _—

T b E R LIRS X DI REE TN E T, & o/ s B L

B A G, ThEhOATAR RSB CEARS [ ~
hETA, COBBET S/ BEANSHEICFATHC & XH | Seonma gy DHERECCORREE

HETHDHI-. ERNICETT S ENREATT, o7 Therapeutic
AE-LOWRETH, BEALEERELD. $BLEI=—| ;o Antibodies

VB EZE ORAYEEYEITERY. BIEOFI—4F v heik
BER N EREITEE L, XIRERBERTEELFEEL
TRAUNEDBELHREDEDY ZBHLOMNITEHIETE N
DENE KA ZHELONICL, BIECH-GCEEETEMELZE
DR RAVDRIEZHIEL THEZEDOHTVET,

\. J

(#B] HARAKRE . KFEE (TEHEF N1 T RFER)

MESEE . BFEh (TEMEFENAFTRERD)
EgAN (TEEMEENA T RER)




Eﬁﬁ?ﬁi:‘ﬁﬂiiﬁiﬁ%’:ﬂﬁﬁ Uz h—RYZa— IV BYBEEI R T LD Faﬁ%j (1I:$:l|%'r%7r%|§-}“-ﬂ)
KEBRTZHZER

< W

EREREHEHO (A MHE RRZB I BOBNEE
EBEDCH) RiEHEHRE

g
GESHEE] B o™
COZIFLHET HREMREA RILMIKBE LD EELE o e
RYBETHY. BEDADZEHRENBROSIZELEEHZZ <
REEEBERIFLTOVET, MEEEEM TS IM) X
Ik E TITHNAHRERDEICA%EESENMSNTH
Y, BEPDCO,EFEBH THELIYAATEEL., HERKD < Qe ey
B EELMBERERORBLLIEELEMIETT, Y
A5 (LB S DI DEENEF AL, XITEEME ,
HHEETRICCOEHFEMBEELTNAA R EE LK
SEHEOERAYELEET AMEERIEL, BRrEMS
EWCEF =BT h—R—a—rS /LB T 15
DERFEELTHEET>TLET,

\_

(Y] ®BIEAKRE FREEES (TFEEEFE AN RFERD

i EREER VRGBSR - 74 2t~ T8
FLERTRET U ¥ — BRI OBIR .
RERTEMER
< W3
e N 13 rbiine 15 et Trametes versicolor
h77%7
\
(EEME]

WHEREEFAL-BETREI ALY —EEICETIMRETOTVET,
ERBHMEIFERAGIRLF—RELTHAINTEEZLEY, BEEHRTR
EAREBICHEESESHO, BF, [EDLERIEFLSH, AMPLEALERER
BB EMIKERILICKE DRENOEZENEER SN TVET ., HHE
TIR201MFLIRE. EERHADKRFESTE2>TEY . /NUIHBETDCOHI
RERERDEOICLBERBEI R T —OILRENEELEZ SN TVET,
Z o THHERBIRILE—D—D&L LT, HEMICFIARREL/NNA AR
ERERMET D BRRICAFODGEVNSAIE/ —ULAFEEShTVET,
LHHRETIH. BRAENSRWE LSRG EBEETIHFLEEN A
W, RRICBET DLV LBHEEENT LT, ETHREDKRFAE
ENSCE—DOTOCRTHENICIZ/ —ILEZEET HEMEAREED. H
%ﬂiﬁd)ﬁﬁﬂ‘]ﬂﬁiﬁﬂﬁ%*ﬁﬁ% BEELTULEY,
J

(8] WERARE : BABEE (TEMIEFENAFTRERD

NAFAIT2/) -0



[ giiglz CFE%@'%%%?EH *%’fﬁﬁﬁ WeA T IRRR L I
! ORI

T R2HAEML
At B DI

EREBHERO

1 ;wgn %
282235

N

(EEEE] Q/@D
SRR RS BT B R T — B4 FAE OBIZC YA TL
. RE K TS L S IE (B 0 T B K E T L. —

FORIZHEERYIALCENTEET . CORMIEER-B
[ EdE SRR ENS =B A DEFIZRMELENED ELESTLY
FI, T HORENS=HY SN SRR ETHREE
HHIEZERTENE. 7o TIURIZYEDORY AHEFIEHTE,
LERORGERICH T AMAMEEEEZRSIENTEET . INFE
TIZ, B E O TRE—TA— I EE LTI ILDEEIC
Il . ETIILEY QR ONEEHIEZEERLELZ, ChiZk
Y, BRIDEAZIVYT TRELEDRHEMNATREL ., EYMF 7D
BAFEMN AT REEBYET,

SHIC. N FOEFAIMEEGRALT, KFOEEMEEZIYA
. NERRIB CREEICRYEE B2 FHEORRICLRYMEA
TWET, ChizkY. EEYPE O ENTREULD N REE LY
3570

L (=8
% cheraste | 757 o1 rsc.li/chemcomm ™ rova sociery rsc.li/chemcomm
& - - OF sy 2

(#B4] FLALE(TEMIEFENITRERD)

[ 1@t e mO\ U N1 AT 1« —CBIVEED(BE j (1b$:l%»r$7r§|§$ﬂ)

& W3R

ERLEEEHO 1 %:g?lb:& 13 RRZBIC
<ME

15 BEO8hEY
EBEOCHS RUHLHEE F55

(s

» CO,ZBIMETEHRNKDICTRILF—ZEELIZN
> YIRS/ A5« —t)L (BDF) ZEETESD
» BRI TE SMZ BIE I DEMHD

» DK DIMMEYINSBDFZ/ENTZ SHFHFRIIZH

> 4 R S ETISMHEDORIEN S =L (S8 L)

a AEYDE
(EBHiHE] R

> BV SBDFEAE I IRCELDEEY) (JUtwO—)L) (CEE

> COREYH SEMIMMELEREEE TENE, BDFOEERIBE
TE3E9RE

» JO—)LTEE I 2MENERETDS

> RPN DIRBEI I )\ UBEZE KRE(CEETEDIMENZZETS

> ZOWMEYERNTIUEO—ILW SR I\ OBEEESES

L al AVAUE N
> HRIR 52 )\ O EFRA B RlEZEDNS, BDFAEDRFZHIE
TEd3MBLNIBN
\ » T SIPNIIBDFEEDfRE(CEN D (ET )

(1B=] MFRARE | SRR (TFEEMEF) A ARFR)




=R PET S MREES DR j (AT ey

EREBHEHO

E&#ITRS 1 2K REE
EBEDCHD

£55<Y% 2HIRE

BE
L
|

& ﬁE@ﬁ @%@
(= A D)
b TSRF v ODEERLC L BBIEERNEE B> TS . * ¥

[o]

»RUTFL>FLIZILE (PET) BEBRISIAFVY , . e
b A MR LD KA ECE < FIHENS “°'°‘©'°'°_
> (LF DRI U ) LHE LU ® E s

b PETHRREE DR & ERILADERE DERYD
PS8 (70C< 5L TEPETHFMMES STz,
PETHfREESR(C L BPETHMMEE NS
b SRR SNBPETHMREEZNALLL)
CEENIE) MEEPET D ARES 3=
> SMHRERPETS#REESR (Cut190) (C&H DFAFE EFIH

> COEBERICEEEANT, MALUEEERBREIELLD
»IBICHARUERAOYU -2 (45F82022-191608) DFIMA
> CNETICEROZERESRZES

> =5 (CMAVECENEERRBEROER

Q EANRPETHRE IO RO #BIEd ) )
(IEH] MAFRARSE  HAEH (TEIEZE/ A AZRERD RERFAZT DRETF

[—=hvi
=]

DB DEA (& DA HR DAL A

2CHRE
23 RAE

EREBHEHO
EBED(HS

PhthN PhthN

/ " : -
(s NS ess

ER=ZKEDFDS55. DNAORTFRIIHEISN-BCES FFFFFFFF
HEEZBRWT, BROF A XD ESNE=-DFOEESEK (B
FESR)ERRAEETHD. LML, ENSEIB Y FESE. A
FOARSGHIIATIRAMN U ERDEELERTFRLE —E
DEEBRNT, SHELEORBHARNL R ELRY . ZDEE
HEEIHKEERELICHD, BAOMEETIE. BHFITHFREER
ERSMIEEAL. P FDECEBICKVBLFEERDEIEE
BIhoTW5, AEESRILZMIZDFETHFAUTHIET. S
BRI AIART—ILDBERDIIREBETES, Bon-EH
FEAERERAVN-ERKEMHOBEIZERILTVET,

BE. BENSEHEETIREVE/YI—2FEFAWNT. B
FEEERDERPYINT)TILADIGEZBHEL-HEICERY
rﬁﬂhﬂ\ﬂ“o

\. J

(18] B LB (BIVKFEIFEMLFE/ AT RERD BYFESAROSINERE S LU
ERKIE (REARZEIEEMEZNIFRER) BHEARNRLEBKEOER

B




[ AT 4 VINERRBEZEN UTtiEYiRIRE O RSAEIE D AZER j L

Ay

— o

EREBHERO

B2REOCHS

(. )

[EEME)

HEVIIRIEAR (C KD EEYIA DT, IESmE (R
Exr5%2, AP TEELZEORENIEEZEIZESLTUL
F9., wEHFIE. CNSOBBEENRET DS, BELRE
DB TILLFATNTWNS, UHU. FEAEDZEMTK
= (CEHINIZRER . RIEDLCABRADOEIANRZZE(C
LT, BOICIEMMBAINTULRL, LMD T, B2 &
aantE <. BRI, BRENE. OX MM
R <. IRIBADEENDRVFTULMESY) EERBSIES (C
BFENTULET,

FTEBEHHAT LU TVIEMIDR T« > IHERRE (L. HBY)
DHIFZECTEK TASENTUVT, HIBOREENELE
IBIBRI I/ DEORBERICIRBDENNSNTNET,
CDEBERYIINDE @hmamaﬁrmmﬁLnﬁb<b
M2 TULVRWNEsD, COBEZASMNCL. RERED. =X
%&%Cﬁbm%ﬁ%#%:t&ﬁ%btmiio )

€EE))
WAFRARE : EEER (TFE EZF/ A ARFERD
ARDIBE  ELARTE (TFE EF) A ARFER)

TSRFYIDLFEITAIIV

[—=hvi

FaB
LN\ AZERD)

12 243 KA 13 :ngm ﬁﬂ)!b‘éi—

DI RHE

TSRFYID)H A ILIZIENANSEFEENEESATL
FIH, EEYOREATZRIBICERL, Bk EDRFRFIRIC
FELXEZ, h—ARoZa—FrSIIELIZCEBTSEEDKRKE - &
BV YA IIILDEOHIZIE, BTSAFYIDOREEZLDBHR
JIFLY (PE) ¥R JOELY (PP) &, BEITSAFvY
JROFIEM, MEEOREMESALETERETEAMIL, EFER
IGICE>TRERBTHSF 7Y (C5~10ILKFREEY) ICET
CERKROLNFET. LALBERFXTSAFYIEELELITERD
PMELTLEST=®H, BTISRAFYIEIFA LT EEHITE
WEEBLTLESZLEERYFET.

ERIEIR1DOBOTNESLGHMALEHEO>EA S A FEiEE LT

THEWNRLAETCHLZEYRLIFATESEEZRELELR-. HE
WD, MIHETAIMEOLWETSAFYI)HA Y ILEH%E
ﬁ%bt&?ii?.%CfNHDi%Wjﬁz?vﬁﬁﬁﬁﬁ

TOtAEMEAREEE L TERLELHARICRYBATHET. J

(8] ARAKRE . FHEM
(TEEERNA F RFR TFEMEGSCHE L V7 —)

PPREZHA, NEVAEBVLWAFRRER DL IOF V2%
BEE LI EICE, HBRUVPPOFOANSEL, BFEXFEL

BB E L CRLBEFS A F
RISORERD A 4Tt k&
25 DA OERE

Ezﬁt%%h%ﬁmtk yHA )L



[ RHA - EFRESR. RERSMIOBIERZBIEULLHMTR j

S8
UL AFER)
REFETEFHFR

S

BEBLe
BRARES

FRTDAL
RE:ENE

oy

o

g szuezee 14 2
& e
/EBEE]

BEYESLIC, RAA - BRAOEES. AOBEEIALIC
fIifExzRE L. HteEEZBELTRYBATHLET,
BEEHI0BENERELTHRALTVLEY ., BRIZIE
32EZKDBEBENEBLTHY., RLHEITH->THLER.
HKEMNSEKFAHLWIEFADBELE L >TWWET, MEE
=RBEICERL] ELWSHREHYFETH. BEICEFENIHS
ZHHEL. BEMNICADBEICEET S L FHAL, AFEFE
BENTWLWAIANILRTTICEMERATESLSICEBEELTLE
T, £z, BREICBVLWTHLBEEOERMNEESATEY., 7
W—Hh—HRo=Za— I )VICETIRMYMBALEDTVET,
BORERMICENTEHE, A\DBEICFETIRINELE
ATWSIENDOM>TETHEY., P HMEAZOREEZELS
HT, BREERLGCFFRAT S ELHELTLETD,
RAREMESDEE. B~AOFEM. B ZFEFMHIET 572512,
ﬁggﬁfﬁm<~%<®%%%®%ﬁ%%%%ﬁbfﬁmr
L .

ZTOWMYBEHFD1ODOBEELELT, BIRAEEZHAV-BH

\F%Eﬁmxﬁﬁiﬁbtuiio

(#B4] HARARE : \KFHE (TEHEFNMTRFER)
ROEE : KB (TEEIEFE NS T RERD

\

/

R
THRR N

[*ﬂmﬁﬁﬁ ]
RABER £

#BEA, B, COBR ﬁ%&?b’ R BAREk

BEH & g BEFTA *ﬁﬂ@&ﬁ otk T4

‘ﬁ%’gk>ﬂwt

AZTRNAEORR

= . FARUBRAZHE - InE
mEE~! ! . ‘

DFE LM S
ANERAOHF

HEICL > TEISRISNDPEKE
ﬁﬁj\zb—JaJHmwﬁﬁ

T8
(HEYRTLEARERD

RERTFRFR

EREHEXHO

EBEOCH)

, )
(EEiE]
WEICKDREXEFICEIHRALGTEENHYET. BRED
FOGHILEMEB TR, ERNOEREDLYERIFAELE
FEANMILLET . Tz, MHAICEVTHLERCREEDOELT
AERRL., RBOLETKEFDSA IS4 VD THEhET,
CNHLDKEZSISECTHREDREE, TOMADMEES
HOMEEDFEICL > TERLGHBEZREET,

AR TIE, BRAGRE EHMBICHIS LIz, MEWLTHR
EXEOHEL I A L—2avEMZERAELTVET., CO

CASEO1

5% Rayleigh Damp. Time: 134.000000 (s)

DISPLACEMENT (m)
10 20 30
o 12 |

34.725811

METHEOREOBRBITER

MEDERRDEFHIL. FLVBIERFTERETHIMFEETR
ALTWAZ&ETY, MFERRENZZRDLICRRBLTE
EFETIN, HEZERT S8BT L TERA L=E6E
FEAEHYFREA, AFIRTIE., CNFETIZZLORED
FRRFFOBFRICHD L TVEY ., SRIE. S oL LBITHE
EOmREEELIC, MEABRRICHES SAT754 VE&iE~DF
%F@ﬂﬁAwmﬁéﬁbi?o y

(4] BEKRE  MHHEH (IFHBEHE AT LEIARARTER

IZEHMEhEEEIFEE 2 —)

displacement
0.000 0476 0.953 143 1.91 238 286 3.33

BHEIMNEORROBRENGR



BRI PERR C 51T D
EaEa! ) A UF Ml E R E

T
(HEVRTLEARZERD

— o

EREBHEHO
£BEO<HS

g =

Als

CEEE]
IR ZERE S & SICELSER. TOMBICE >TIREFEE
XABDEBTHY ., ROTETELRVEDTY, CDESX
ERAVORELGREANABRROMBCHEVRET S, HDHUIE
RIDRTEN L E S ERNRE LEBERICES Z EZBEDEHIN
TLTV?Tou@&?ﬁﬂﬁmEWﬁ@Eﬂﬁﬁsifﬂ
- HMERZEANVZEMAOHERS L VFHIR TOREML
ﬁ@ﬁ%ﬁéhfhiToL#Ltﬁéxﬁ%Mﬁéﬁﬁ%t
BET 4 EXMBMLHINZERTDSEVDATNET,
ZCT, BICRAERRELTHRIRORBRERZEMNLLD
D, EERKRENSVEHEShRICE T SBHHAKIC K
DRMEMHDEELE. NFPMITICE DMK BHREREDE
EMNRTEFEROREARANDEZEZTMIT 52 FEDRRE
EDHTLET,

(%] BIERERE  BOfR (TEHHEVRATLIRREH

\ 91 \\\ SRR ;

B N i i -

1304~

N [
R [

/-

300

/{
INERYSl

X (m)

150~200kJT . 100~150kT

\_ Y, B oo~ []250~300k7 [ ] 200~250k

I LFEthAERAVNREICE TS
ERYP DB E AR B DR A
(BT IVERHT)

TEMMEREZRETZE 2 —) BIRSEE . AFBE (TFE

HEVATLIARRFRIZHHMEMELTETIZE V5 —)

[—=hvi

[ﬁéﬁ EEHEAVERERE F®U7w94&EEJZTA®ﬁ%<j @@%ﬁﬁ%@

Fvy LTI ST T
s
R
- .07: = 12 ON VP4 L e ®
ERLHHEHO EARIENED 15 BoSMES 2016/10/21 14:07:36 ed BAME YV 7AY4ARIE-E
e ﬁd(% i IAHRIE—SE

Y

~
~
‘ ‘ e
- 1
—_—
S

[(EEHE] \
ERNTHRLZFBIZERNSNTLWSEAREEST AT,
HEICEESNIHABES T URRMEE /AT Y FER
[EMCEMETOT—2EIEICL Y, HEHERERDELE
JTZILEA L, HAIWNIETLTRET 5 ATLDEEHE
THoTWET,

HEYLEFREICEBEIATEY., CORMAZEENT &
TRAMEEREEHICIZFEENOHUEZIEET S &
MTEET, ChITkY., BARKOMNEXEZE & Y EEH
DHIMEMICERT D ENPFINTET, BREK. BERK
PR LEERZUT7ILIALTERREAETES L
SICLTVWEY,
BAREENRENABS LI UVERNEFOENCT I
T HREEMGENICEEIT S ETTARENRLERS
tEHIc, BARNERLZVWEXTOERIREOH Y H
7‘&:’& EREDHATEELTLET, )

o

+oz 3 T

2016 F 10 A BMEHBOMEICE (T4, RAMEERRE
B ($3M) BREROERESM (T—FERICHR)

KT RE NS N EX 2 4h == - \ \ =
BARREAAIRTHARSBMEERRICAV T OHE 2024/01/01 16:13:09 €=% (14 ON BASE V7AsinmE—u @

TR NE—YE
AN

vz AT

2024F 1 Afe B BHECE VW TIRESW-RKEEES 1

(4] AERRE  FIHE (IZHEHE A TLEIRREN - TEHHEREZETEE 2 —)
ROEE  FOEh (TFHBHE VA TLIKRRER - IZHMEREREIZFE 2 —)



ERHMENEDAIC K D D BB DITHE TR

t iﬂ! I}ﬁ & /\ 0) /ﬁm (HEVRTLETARZER
vkl
o
alde
(TEHHE) )
IE%%W@(ﬁﬁb@&&@ﬁﬁﬁ%biﬁﬁﬁﬁfkﬁﬁ
Bz L BHEmOHNE EROEN & L@ MBRES O

@EJWT%%)@%M%ELT Hhigh oD #th AR TR BRI 0D BEHRE
%&&Uﬂ?ﬁL@ﬁE%b_ﬁofuiTo
FoN-BTRERIIMEMRKOEREN & L TERREDMER
%ﬁmkéﬁéhétt%ksGB(ﬂﬂTﬁvZTA)&LT
BELTARALTWEY ., ChbZE- THEBOENDREFEAE
ETE., FLMBORYILERBT 2 ELTERT S &
@ﬁ%$¢o )

BARZCAREBICER Y 2 BRMEBIEL. HEFEHRETAENDT
LEATHEATE, EBANEET IHBOFBERL LA TES

[ﬁ%]ﬁ%ﬁi%:émﬁi(l USSR TFLERRER -
FEMf RS TS TFEE 2 —)

ETHiEE HOEMD (I? HHERATFLEIRRER -
ITEEMEERETIEE 2 —)

155
(HEYRTLEARERD

WRDEZS) DT EWIHMRENRIRET Y — )L DFFE
—3RTBERETRETIV—

ERLBEHEHD

RREWHIC BOBNEE
£820¢55 3

RUEDLEHRE

(. A

[(EEE]

EAEIIAEBETEHENATWSESH, ER, 2K, a8k
EDRREKFIRINEL . ARBKREZH IO, BEXE
EIZf-K SANERCRBLEENEONTEE L=, —AT.
WEIXDFEORARE. AIYEEDFETHEHRLTEE L,
R, BAKBOY—T 0, HBIBAEEDF AR E EREIC
EOTRUBRELETTEHY FEA, WENHLIZETER
MNoE®RIMETFLIZENTEEFT, WEDEFEEIHKOAIZH
WCTHEETY, SETHEKEELICLIBRLE. JIEEH
[CEBBREDELBEICE>TRENDERETEC DWEMNEL
TEHEEODNTWET, §%&. WEZTFUMHBEL T 8IS
&, WiRHFEOELEZEIZER (E=42U>Y) LT, #HED
?ﬁ&%mbrmiwe#é$ﬁr§%ita<Mgﬁﬁui

AMETIE, RFOBMERFELIEB\ETE =2 VI FED
FARCHEDBERENERRFIDE=HDY—ILE LT, BEKIC
FAWELEBEMEETRATESLIaAL—Y30Y—IL (3
Q;ﬁhzm FRETIL) ORFKETOTVWET, A/

(] ARKRE  REER (TFHMHE VAT LEIARRER | SREBRERFHET L
N Ealb—afl(boRODFE)
ITE2EMEMMERETIFEE 2 —)




Ay

[ BEICBIEBIRR DRI SFRESI DR EEHE I 7 EDFRFE j e e
REBRTFRAZER

S LiES

ERLBHEHO
£BEO<HS

[((EEE] ‘\

ERNN THEFDOHRENEATHEIN, TOZERTIE
FELTHY ., MEHENELEZAMDELIZRT LM
BIAHIDITTHY FEA., T T, #HEMTRONSEY
KDBEOUBREZODERN S, FTOWIKRIC/ER L - EE
DY EEORZTSIOE-2FH) 2HEIT 55 E4H
ELTWEY, FRALE-HESHOFENHEETELILITEK
Y. ZTOYARDLH - =i 12 H D EMAOE T E DRI
DNWT., —SHAHRAALRACERET 5 EAAREICHD
ZENEAFEINET,

ARIE. 201081 FHERICROMofz/N\yT1)—
SvNDBEEMNSHEEBOFHMEHTE L-HIT. BFEW
[ZRO-IELFEIC K DMADBENERE ZHMETHIICHIE L=
BLELTROHTULET, (BSSA,102(6),pp.2704—-2713,2012
7 A HERFEMUSGS)E DERBHZE) , —H. BIER
ZORMNSIERAL-hEBOREEHTET S &1L, BAE

GRFTY. )

(#E8] HIRARKRSE : 0K (IFBHE X TLIRRZER)

Jvo)—MEEMOEESLICET =
ST REESBE TEDRR e

RFFETFHFR

EREBHEHO 41 Eanibns
£8E2<5 1 =5 SmIRE

- - \

(EEE] v NN

i AR

I EARETEALGEERT 54T, BH, KB BR LA ASRIZE B2 U — MEDZILES

EDHREBBREIRNT CENTELVLNTY, BLRBEDHE

DEEHERBYEERY, ZOEHLAMBELG>TVET, COES | o, [BEe Bianw  e2aaw| [
AHRERBRERS - ROIZ, TEREFRBEVEFTOCEDIZ [ 205 Aonsw  WooaLw | g

li$, HEEBIHEROMEETIMT 2-ONBEENSNELTHE, E8 | F o4 o —ne—o—¢ -
Blcht-> THRERES BN LBIEETS C LABETT, %03 e

ISk 2&, HUNGHE (2030FK) | BBHES0EL L &7 S SRMEIER °8§MMm[ﬁwmb,”MW

RBIRTIS, HREMBROPTLHITT LS U— MEENOSZEA | - 02 i
D= XLDBALGIEFRAFEOEKEEZITOTVET, EHIT, HiLH 0.0 . »
BICH C-MEILZ0RELTo-TVET, a2 )—FEEVDSIE 0 50 100 150 200
WIBICIHRALTLDOLHY, ThoNBERHLIVIIEE L THEMICE RIFEARE GE)

VYL LICEYBIEAEITLET, CO&SHERL SRS SRS ASRIZEME L - BRI B T EOMR
L. ZOLLOREPEFTEREL CFATHEEBIT, HILMEICS o
CHBYRMEEA5CEIckY, AV — MEEMEESRILT 5
CEMTEET, COESIT, AXBNRBETES - BORLEEETD
NB&ESIZ, T2 — MEEMETELEYE CEVETFTL =0
DEHBERICIRYBATNET,

. J

[iEY)] EH R (IFBUHE X TLEIRREFH EHEEDOHLEBME LE=a>s | — kRS
IZHMEhEEeEIEE 2 —) ~DQEWHEE) Fry LKERDEALEDER

o




AWt NYNTF—RvED T

BEE DA (AHP) SHIBEHR Y X7 A(GIS) =

Fh
(HEURFAEARER)

g N

EREBHEHO
£BEO<HS

N

CEEE]

#916,000& T I R St N Ui &I, BEBOTE
(AHPZ) &HBEFEHRI X T4 (GIS) ZALT. HEM
HOMITRYNF— K2y TOEEAEERITL, BED
MELBNES-BRERFORKREZAY 2HEOHME
ZHATVET,

B2, KFETEAHPEIZ K 2T ANY BIREICET S
[FHEEE (Ra. MEERE. MEE. SKE, #HE., 1#
A2 E) O—MEERIZEWNT, TR Yo m & EHlEE
BOBEBRZEHIELLI-LDEEALTHET,

AFEE., FREMEDOMBICHFTE, BEIEMLES
AEMEAGHRE LOCNEMKEMTORRICERMTES
EEZEY,

\. J

(B8] HRRKRSE . AFBE (TFHMHE X TLIRRER

IT#HMEMEZETEE 2 —)

AHPEIC &> TN
HIRYBIREFRD
GISIZ&dERADLE

m/\F-ESVoT (1.60%)
- ESUoT (413%
ONY—F3020 (50.0%)
B /\F-FES5V 9N (6.20%)
[ | NSF—=ES5 9V (0.797%)

() AORER
MmN EERT.

&
[ 50 km

E i

g XY NF—R T (BE A OH)

[*ﬁ%ﬁi?"él CLB B SA IR DR ERFIC Bﬂ?%%ﬁﬁﬂ’ﬂﬁéﬁj

T8
(HEYRTLEARERD
P LTI oL

I

ERLBEHEHO
RBEICHD

RREWI
R LHNE

TR

&}

5

[(EEE] \
BEUNHREETILEKERAECERFHREE EICFEHLNATL
FIH, hEREDREEZEEL-FEZTo-TLWEREA,
CNIFETEY SR FERERICET A EEMEHEFEN TN
ERFRREEZONET, D=, ERHEIEETILICA
NTBNSA—FERETEY., ENHEFTHROBER L
ElEMmBIENTEEE A,

UEXYRHAETIL, RFERICKDLEY SR MR
BEHICEEE252 ARFITOVWTERMRTEZTo>TULE
9, BARMIZIE. TEY SR MEBREF, YILTF—2 3y

(Bt ICXPHFEENERTHDEEZ,. TJEMED
EMAXZEEAY A &k YERL - OEREHERANT
A ZER L. COEEKRICH LAFEERIERER
%§§ML~iﬁb%xhﬁﬁﬁﬁ@%@ﬁ%imﬁbt
L\ o

\. J

(4] BERKRE PR — (IZHEHE AT LEIARRFEH
TEAMEREZRETRE 2 —)

X (zam)
53 £8 EE60RE

2000 2000

X|('7m)

AStAE15E
EZ0SmmAFEHREEDOHAKRREDFHRE
(A5TEEE #98m/s)

EREDOEE

BRENASITEHHERKEDILE



[ HIRERR[FINTEICE D <NPEMER S5 D AR j (*iﬁazlf%ﬁ&ﬁﬂ)

S e

1 EaRISRE o
F55<YE depth1km 2 a0

circle_grey: dopth < 15km - M1
" E / E i el
- ; e g -
( il

CEEMEE] \
MEORERBOREGZTERT H-OIC. MIBEEDKSN
SR L UVHBOREZMBABVLELSDH D, CHOHDEHREMST-
HIZ, PE - "E”AICODTEBHLEERBERERARZER
LTW3, AETIIHFR - ¥ ML EEORAREE D BE A
Vfﬁgkm% DOLERBED A EMZHEBAT S LB
ANiEEDOEEBRAORERELEL LTI, THZRD
WeakzoneDERIZ X D ELDEBADIGHEFBRENTFE SN
TWLWHH, 51T, BIEOMHEDEECERE TOERMEIC
EE LT, KhWEDRZ HIGAMOFHEME TSI LN TER
L, AEMBEEZEDH TS,
WWEEH A DHERBEETIL (BR) %# 5 EREIKMTILEA
BTV, FEIOMIBEIZL S & EEL IR & St
EMEEOEEANR P EHEDOHEFHNFTDTICHEET 5 &
BAMLER T — 2 ZMBI S LITKYENV LN > TET,

COEREHIFEBIT—ERUINDGH, BHRHTEZDOEEDL B M5 D HAEFHE T T -
sl iaat RS O L [CER SN 1 RS T L& AN TRES
2 ° ) DEMMLERATERT, BEEEEMKkmTHY . FEIE
10kmTH 5, BERGELER. EEALBLERERT,
HEOBRST L REANCERTHEEA TN,

(L] HRARE  EH
(TEMHE AT LEIKRRER - TFHMEMERETIEZE 52 —)

FHB
(HEYRTLEARERD

BEYRLDEREMFZELN FAICET S

PN LCECER)ICLS j
=RTEEVS 2L —3 v ETIVDREFR

ERLBHEHO

2825

53R

Al
4 )

(EEiE]

ANNAICERE SN HECERL. H50DIEBEICERSIND
BIEZCEFLRNEBRZFOB/EYMELTE., RheE (2
X)) DEEBICEYBAPGRENCHIEDT E DM ELNH
ALET. COESIBMBELEIEBEVDLRERLZETSE
1=, BEYVOHEMIFS OICEBHXEEZALSLTHLED

EHRUHNS 15 Bopses
2

= ;-)ﬁ H f‘; 4
PHIEH TEEL o TEET, ARETIE. TOESIL | Berm et s (e
T EBREICTAT B0, FAO=REHEERL noy
FFHESIAL—YavETILOREEITOTLET,
NETOHETIE. OFIIRIZEDIEBETRIEE L UEH 1000

FEADAEILFTR., QFRKIZKZBZEDDHAEILF B
BEFETH>TEFEL, SRITRN GER) FTHEL. K
RBICK5EBEVMEBOMBEILFAELAEELE T 5 ETILEAER
#HELTWEET,

\. J

»y(m)

400 600 800 1000 1200  1400x (m)

20MERALIA R F P RBRICES
BERDOMMEELICETSBRAR

(4] BIEKERE  BIIEH (TFZHBEHE AT LEIARRFEHR
TEAMEREZRETRE 2 —)



EIMROTOCRICET X

[}i‘}&ﬁé%b\‘:ﬂétnéﬂﬁiﬁ‘c\mﬁﬁiﬁsl:ct5FEE&%’EiB’J‘<U §+j

Fh
(HEURFAEARER)
REFRTFHFR

SHEB. K. LT

nasae
m .

N=pt=297T
BREARLLS

HoRLEHEE
HABIC

FTATOAK
REEEAE

17

\ )
[((EEE]

TERMEE] (L. 1995F[RAABANEXLDEIR - EEHIBIEIC
BEH>TWEEMARMSEDLNEEETTA., BHRERFEDE
%fﬁbwﬁcﬁﬁéht:t#%—%tﬂ%hé%ﬁauui
L=,

AMEIE., KILATHEBRMR ZETILHME & L. FRBEAER
Z2HVOELEEKRE] EHEBLT, FREEEFLIOCYE
Bl OREZERTHIEEZEMICITOTLET,

BEHEMIZIE, OXLUETRORARFREFEERFEMICH T HE
SREFHOERESTBORET. QEEE#BATRUVLAREEEER
FREHICH T 5B R UVEMIREFHRAZE. @ MhRGKEE]
DIEREEETH>TVET,

AMEEBEL T, ZBREELE T TEHL, IRKEFEHIDOKE

~NDFERICETFAZENTESEZFATLET,

MERKKRSE : ZEHFF (TFEMBHI VA TLEIRRFER
TEEMERELTETFEE 2 —)

MRFEE . FEEL - HOEH (IFHHE XA TLEIARRTEHR

J

REHER (9 - TLNTOH)
[ExENERT SOV F

TEEMBEREZETEE 2 —)

EERERITFAZRLE

ITEN7TO—FICLDY—T T4 T EBEDIIZ

JL

ERLHEHEHO
EB2I<H)

205REE

[ EBmE)

MIBEDEM R EIRE - ST HRAE, HEWE
BAEMESFGE L, BEOA A —S0TS5 S REBH.
=T HBEAMEIE TS,

Wi blE BEHDOLDCREINTL S BEDHALE
5F—4 (POSTF—4) 1=, RlBINEL-FEER HL>
B—1EH, A A MER, EROIHBRRG EDTF—45 £
BEDE, ThDOEREMITEC E CHBOENTEE
MEIEET 5L EHICEBEDFHA D= XLDEBET -
TWFEY, DO LT,

CBEEERERL B LERS 2

 HHEDEROELA, MEEOELCESHET S

CEJLORE AR FOBMEBEEERL B2
15 E DB ROEEMT B ORETMEBBECTS D5
FORTLEEELTOEST, chicdYREBOBEICS
LTS5V 4 5, T— FORER, EEEEMELLE
\ERBRT 51-HDY 7T« L TERERELTOES, )

(8] £5FHFA, mFHERE, MIXEK
(TEMHE VAT LEIKRRER)

j T8
(HEYRTLEARERD
KEFRTFAER
hiTEnRIL

. :
w8 f s M A e A
8

'LJV_,..J‘J.\\A.,‘,J”\M\J—.\J\-‘,«_y\Nw..vM\w,,quAE

H Q@ﬁﬁﬂ*ﬂﬁ%iﬂ“ F4—75-=v7 (FELE)
TA)—"D—XDRZFHI
SR

300 U@ —FMSIEN
200
E8 o
0

W'I\MAMMMNA.W.MwMA,»‘.\.‘M.,M._

%8 FL

TERAE (BICED, #Y, F3)
1480
FE

RNTEEEDT  syarxmodel LiNGAMIEE

ARENIED LEIFTRRDIHEE

+0.99{8
bt itk o H
B s e

T
- ENE
0 T




[ TS B B RS TR & LRSS DT 2 ) 2 M S j = 5. .
RERTZRRR

USEESAOSERE Y x — /<~

ket | . FT2t L)
; BITHAMMER,

S

ERLBHEHO

£BEO<HS

25

q%ﬁﬁ%] \
2EOZ < OMATMTTIE, AQBDPIZELLE-TE
F0AEL (BEEOEZEZEDET) NFTATEY,
Sk, EEFELOL A BLREFEICE>TITL 2 ENE
BEhTWWET, £IZT. B DMABRKIE, &
TERECEEZ R R OHIEH R ICEH S TH#HD D BB IR &R Hhig4E B (500m?2 4 v & 1 BT ) SE BRI A
DNy MEl ZFEELTVWET, 32/ FTEAPT | cREEVEA NEREREE#RSY T —/N\—&) OEH
Wt AEMTEZES C &(F. ARBATIZH > THmET
BELOREERETHY. £EBELAOUNEEEEZO.

ZHICE Y EFEDMEEE D D C & I[FEBAED BT spEEEE
BEHOETLEETHEEVZET, B D Ry
EE, FTETRELTETVIEHRLMHT—2 % - ek [ ]:z7a-AftB5TYT
IREE L. HIBIEHR S R T L (GIS) PRI £ L e ey O esszyy
T, BHHESR - EHCBEBEORBL EQEFBAOZRM | L .

BEZBHLMICL, 5%, ENLSHEBEZEETZE | . -
PEMTEAOT V., DO TIHEGERaE R 0RE | BEAEMT DL 27 MEGEREREERY = —
ZHBEMTHAINEHRELTLET, N—RETOEREHER)AR LSS 22T b
\_ ) AEBE T 7)(500m2A v o1 BB (18 B R

(3] MIRARSE : BLUH
(TEMHE VAT LEIRREH - hEHRETFE 5 —)

[ S NOHUEI 3513 B BHEH A A HESES R T LA DRIR j PNy
RERTEZER
S LIES

FTATOAK ]0 ISELEST I | 3 17 R=bF=S97T
REL W E 4% & BRERALLS

e

(EEEE) <g
LR E SEICE VT, AARDELBE-TH, £, S
EPEATEH, EOARIZE>THLEBMEEFY—ER (L
2. BlE. 2HREE) AOTFTHIEIAPRETED &S BEBFETRES
NEZBURATLEERT D EL LI, ThETR, D%, i
ENGE L THE~AEE L TWC S EERET I-00WMEEFT-| T ik
TWET, *i?%%ﬁ¢®§§iﬁ§iﬁ_®ﬁ§ﬁ/<m:¥$°
REFBGNARERE LERASELTLEN, ZOESRRE  (EREEER RRR/\REICT,
FILNAOFBDICHEETERY D2HE D, DE Y —HH 5
B @ E DINBIELE Y — EAADHBLER, QBEREA L.
REBLUNDBEHY—ERLEOREDIRE. OEBBIRHiTDE
ADTHEMEDBI EIT>TLET,
AWEIE. MEHEE. NEFOSIP. BEELEDRAT— Y
FT4EEEE FIFEEYTqEE2OTODI Y FELTEREL
TEThY. EMEVLZORAINDEBAZELD. HALBEEREE
%@f%ﬁbtuito <)

(4] BIERERE  BFEE (IFHBHE AT LEIARRFEHR

_ RELEVMDELEESNICHKT 50
ITSHHEREES TS 4 —) HESEE  REHITE (THHHE  Lomdo oz SREALEI .
SRF LT AREH THEHERRES TS 4 —)



Ay

[ BL\WI5EE ZR<I 7z DFHGE R Be B FEARGE T — E R DFF j (*:t%azl;ffalé%ff-ﬂ)
KEBRTZHZER

S LTIES

FRTOAL ISCIESA N || | 3 ]7 K-bF-297T
R ELE BCES %

BEERKLLS

ALKYO o

Ny

UEEEE)
BERHEH>TOEN LY, AREAOHROSERLBENE
& A—A— B EOBEMBTEMIET 5 &FXETT. 20
f-8, BEREY—EAORASBHEENATVET, BHER
BICBHEMETAOTEAC . BERBOISI2=F (A0S | L -
OHETLHYET, AFETHE, RETKLRLEEELES 5 et ettt %t
H—ERELTRBBEEMESH. CORBAREEBHHED | THaeAnLRIEs CXEhaL
RREFLEBHTHLEEDIT, TREFH, X, WAERID | mmaTpmc, '

BLTHEARELTUC L2 RIT SLDOFRETSTIE : ,

BEMICE, OBBRTEY—EXOFNAERO TR . QBBHLR
LUSNDH—ER & DA DT RO, Qithizt & 3@ L ==
HAFI DR EIToOTLET,

AR, BEFREGEOHBNZEZRFT OO, BRELRRA
DOTEFHEDTOD LY FELTHLERBLTEY ., 2EEZEDHT-
@QHI%%%&J%E’G%HEL’CL\iTO )

(4] EREE  84AEE (IBHHELRTLALARZR T S S
MRS RS TS0 5—) FRAEE  REREE LN (T B E BRICHNT L ELTT
MEA S 2 T AT AR T 2HHBRERE TS 4—)  CRRERHIET

[ PRS- SR DRI A B S SR T B R j oozt B
RERTEZER

TATOAR 10 APEORTE
RELEUE 25<ES

V' N

17 et

(=)

N L@k

GEEEE) &
AOBD OB L, EEOERE A EAIICHED
(RS L RERRCRYBORERABE - TLET, B
HEAO/MIE - SHIEERERRE LT, EBOMEOEN
ED=HIZRELER (AMOMEEL E) LHBAaZEHEbAC

- A - T A i BRSO RIRE
—d_%) — & % E E"]& Lf—ﬁ}f%'hﬂy I') %E.AJ-C L\i—a—o t7|}>7“%?—6ﬁ%(‘%ny|‘$=xmm)

BAMIZF, O EERBOERE SEROBELENHH
HADEHEFMET S5FEORE. QFFKICHLHEE (FYE
W-EREEG L) LEROEE (SNRLPEFERLLE) »
LERFEREN - REMICEHET S151R0ME. ORFDHEF
[CRELGFBEZTMIT S2FEORRE. BEEZTOTVET,

AR, FHR28FEEICHEIRIER & KILET, FRS0FEICHE
M. FHMBEEICHRETEABTEREL TLET,

\ J

[184] FRARE  EERBELD (TERUEVRTLER B e

REHT2HWEERS TS5 —) e ————————

FENIEE - AREE (TERHEVRTLERRER  OSMELBRILTIVIETHT
IEHKERERE TS5 —) (BBUR B FHD)



[ HSEBMERDSLERE - FIETT IVICET S5 j

S e

R 2 14 22

E53CNE

i FA £

15 (%1)

HAETIE, 1960~70FKICERMICEFBEnf-1ta | SERBERT/ITA-5T,
ERERDODEMLICLDHFEE - EFHEOBANER 1
SNTVET, CHITHLT BHICIE. EMHO DR 08
BHBFEEZTLO. M I2ERAZIHT I EAREL
BYEST, COMBTIE, BEROZEMN - NEMGHEF
EEBEICLELL S, BROLEAEOETIVIE, # 02
1%1?%5%‘?% tf:%‘gfﬁd)%iﬁﬂ LHEBERDETEE1TS O 12345678910
Z : TWET, N, (BED EEER)

BARMICIK., BEORBRT—2FIEERBT -2k BlEEDSOTL (RBE)
HIREDIRE (ZIEEEDS VI RIT) ET—2DER.
T—RIZH EDLKEEMNLILBIREETILOEBE., HE8 !
BEEEL-SLETTAL. HEERSLIUVETHESL |4 *°

BHEENE

AhE-RERANDEELREEITO>TLET, g o
m 0.4

" 0.2

X y - i

0246810121416 1820

N (EEDER@ED

[(1B4] HERRE : KEBX (IEHLRIRTLEIARZH BEEASOFHER
higReTFEL 2 —) (BIEBREEER)

[ TEFEEZF AU TKUIBZO ITRIVF —{Hiailm(t j

I

sy
0
(HEVRTLEARRER)

BE - BEREY CARERCHRERID Y IHER) ©

\ SEROEAICLDHRIOMEER=1HE (%)
CESBIE] SKEEERRT -2 L HMEEREDHR

4 BRFEDBGE E8E

= BEBREETILOHS
HEp TN LHTE

DPu D \
° D2 P:s ° Dss e
o O O O

1-(12- 1-ps  1-ps 1
Pi-pis)  tp2)

BISARENETIV

| —=3@
+-18
T =20 o X
3@ e
~
4@

5 1‘0 1‘5 2-0
N GEEDEFEED

HETEGRSHIY
DRER

FHB
(HEYRTLEARERD

4 2 g
CEEE]
AOFDIZES BEREOECOHEKGRIELZE
=12, T/KLEBETIE M0E - HEkg) N THE -
ERH1 ADY T RBROENFET,
THKULEBBIZEHNSNDIER - U EVLWVH-ER
FEALELT, 15EE (B2 0N-IRETIENE
T HMMESE) OBEE - TRIILF—ILETORREE
EELET,

|
\ ) d &

SAANR

(4] BEKRRE SR (TZHBHE X TLEIARRFEHR
igREIEE 2 —)



HUIOERICHBERIFT UHREOERICH IEm
MIEEBRELLEIR Y NI~ DR R
KBTI

SR, (=B

EREBHEHO H=bF-S97T

£BEDCH) $55 17 BRERKLLS

({ EEIE] \

HARSADNE LS OT > IHBEEE. MERERCICHDD
KRICKDE, EENSORLTPREBIEDREFOEEA ML
REZTIEHEEIRIRRE(CH D ET .

COESHH, B IDEBCELWEELESZ TN Y i RED N\ D> THE, 1

DBEADOREZRBSE. REEOMEBRIROEEZR I 5E FSRE TRBLTVIET,

ZFAT DIZHDRE - AFRZITOTLNET,

PEI(CHITD U DREREBESNDY EOFERKERED
B (CZE(CEASNDEFIERS, BENSRETDIFERL
NSHHESNTIRICER - R8BI DU (ICDNT, AR,
EREERNCTERDOUCEEZRE - DL, BEERZRHEL
BEREMEEDTTE L ENBIRZIR I ERZIRFTF L TNET,

ZUT. RIEA. BERBA. BEXT—I/RLY—, NPOL
BRIz VD SHAIREFRZEMA L. FEOHEE(L & TDRi
BrxOEEREDCTOD T U heigic . MERRICHITZH

@J*\y NDO—DOZBEL, HSEEHXX> TLEFET, )
(48] THHHES X5 AT ARENIBIEENRE U DEPERERT 20
(BAZE - =EPtER) TOFAETA AT LIV
[ ERSMIC & ZHERERKE=SY VT IRTLDRR j ra P D
RERTEZER

- 12" W17 sl

RGN EE

[ EaiEE] ™
SEEBORETENCLINENEIEREM TEZRLTL
£9. — 5. NEFNIBHOEELERBETEHD. ENS
BHDRE, A F v —KST 1 SERDDEEREFETT

ZDTsh. FEURIOBINEEEEL, MEMSiiZER | i S e R
U loTHBRHE S H— [C ko> CRIBAARSMTESSUSS L. |  oTHC>I—0OREmR. ERSNTE

BEERBETECDORT B EEBIC. REBhEHELTOER =TV DRI TNET.
EEEKS AT LAEHELTVET,
FEREEBICREOU XY SEEMEERE LT, ERA “;;m
BESOREC LS CEMA( v FERREEEREL. ol | Q) R #m Oa
MY —TCEZAUSIRITVET, Tz, NEEE RN . s n"
LT 3ERSMOMESSEEBMMELTLET, e 7 rﬁﬁ“
(1 ):%EI-E D X OBHROHEBSEDRHF ‘“”’{’*’ J - (EEEHA)
(2)RIEF U DIBIE DT - sHMIEEDRIF i L"“-
(VTR > H—C L BBIMBE=S U > I FEDRIR k. g
(4) BT D SNBSS SIBF A DRIR IoT 2> —
\_ (5)BERA v FIC L BBEHTES A RS+ > DRIF ) o o
IoTHERt> Y —DRE. RAET. Zf(C.

(Y] TFHHES T ATARFRBE EHRE i B CHEORREE=5>TC
(AR °



[ RERMDEARBE 7 T O—F DR j W= v S
RERTZRRR

SR, (=B

RREBI

ARBIESOT

17 wdaslss

RSB KE

T e e———
MR
TEFRAE womRL
- HFTO— N =

WEERT f BRUEZAT TREY
Tuiah A FIRROBY _wwmERy, WSO
TEBBE & FnncasEs

([ sz N\

BAEM TEIMERICHDMERMICE N T, ERH MG
LIZKWMBEEIZIE RAFYy—ROT4T (BRBE) & R H
. FYLWBERREICHELLETUFITET ZEAEFL
WeEEZLNFT,

HEHCIE &
U Bk EBF e

HIRE BRLIER
BWEOEAT FURBCE
TEECER f3es
1858

2Ot LEDKEL O BRBEDEHERE 47 R T
L ISOBERTU v LEEELEAL, 2ELDBRESE o o
[CBETLFEOHILZBEIELTVLET, RO BEARBLEDI DD T IO —F

BAEDECH MEERMMOBARABAICIE, £I2E8EE~EHE
DEHE. RUANBREBZENT~BREBBEEEITLHENE .
ETHAHEN SN, BREBED/\2— 5984 TI2HEEE \
THIEMNTEELT,

S, BPRAEELTLTLKEELIC. F—RRET 4%
T REERMOBABADFRZEEBIETLEET . £
DR N EBEOHFEEEDZEICTODVTEERBLTLKRE
NHEEEZTWVET . - 90 BEARBEDERAMIZDOL
TEEL,. EEOREELHMOBARBAEDIE., THAUIE >R HEES nE

@\téoﬁl:L’CLK%E’GTO j 2 7 [ i 55 s

g >razenras. SRS SeRaoant
(BY] TEHHES XFT ATAKRRFRIERHEHATTE ' - #
(=AZA) R DEABEDS A Tl

B B I

Hoig O EE U TR B CIRIREESERAMZBRT D
[EMI<KYURKTOIIIR]

B

HORLEHEE

ERCHEHEHO
HABIC 3

ABEOCHS

1]

o

\
(VEEIE]

EDI VHEERL Y X —Tld. HROEEDHE
Mg 2= H S AMDOBERE B L T, PBL(Project-

Based Learning)BIDEBEAIFE DI VERYS
oY/ M 2EEULTOVET., Z0FETIL, Hig
DEFEDITBHEEI L DIFHDE &1Z, ZENEDDL
DG PR RFARTEENC TR EAE T, 20
IO RERNLHEEICLY., TEMBOISHEES M
[REARRRE D 28BN MIE T e N TEX X T, £/~

itz & - Tld, ZEDH ZEY A A THUSE-E DR
HIZER Y S 0D Z IS U, HESEEROAIE S
%’)T_—l{\i—a_o

3 : AtV g .j
\_ Y, ERERME SR hEEMEER L
HLEHS
(4]

W ‘)VA }VA‘ }VA‘ REAZIZHKE

m&v &; i EDJCURBTRBEEYT—

A" Center for Tottori University




VI TVYIRTIRFEDEEICLD
BEMEHB EEXAMBRK

HOBKLBHE 9 ERERHERO 17 S=bF-297T

HABIC BBEOCHS BEEEKLLS

N
(VEEIREE ]
EDIDVHEBFERE VA —IF. INETIIEE>/~ |
BLEMHBED ) INIEENLUT, Y= 7DV aE -
=Yy ABITARZE (JKUAT) 2B EZAMBR - -
AEEUTOVET, JKATIZB T 2ALEMSE LS SEEIC SS=EMROE
iPICOAIERIZEAL T, 0H - BEERENSSE L, %
i b L —=>2, PBLABED . N4, HEES
BT ABERERIToTEXFE LA, £/2. BELKE
DEEEWNRIZ, F=T7DHLMEE2T—~< & LD i :
DI VEEETHI LT, ZO—NIURHEEF- w " w
y S 7

FEENMIEERT HEENICERDHATHET, 2 -
g '! ! 3
PBLEIHE(CRIID FENTEHIRIEE 93
v=F—- 0032397 Fefiti sz
N J
[CEEDD|

}X "VA }VA‘ )VA‘ REAZIZHBHE

K“’AV ‘A:‘ }‘ EUJ‘.)'<‘J?SI’§¥E1Z‘J9—

A'l Center for Tottori University

[ D F EEZADREEKHIEE DR

SHZEM

ROBLBAEE
HABIC

1]

(VEEIREE ] A

EDIKVHEBEERL VX —TIX. ThETIZBEBBLAEZEDD
KVIZHTBEE, Hfi2ERL, HioFLreEengze Uk
EDDLNHELRELEEEHLUTOVET, EDDL Y PITEIZHEEE
EROTE 6D LT, SHBROEE£DOFLEEI AMOERK%E H
FELTWVET,

XS5, EBREFED ) U EIEH L ZPBL(Project-
Based Learning) B D E & HKDEFEOFHAE L FHAL D OFEF
L. JVEBEIZE>TOLHEY AT AIZHIBEL TWL ZHId%
Er b, MERREHEMIZTIENEFTX2HET 0>
LEUTERLTOWET,

k ) I ERE MR B E

[#H24] W " }VA\ }VA‘ RERAZIZHIE
}':4' *f EMICUBERERLYT—

o
Av Avl A" Center for Tottori University




TR o OR B FMsE 5 —(CIiRC)

EREBHERD
EBEDCHS

[

IKRKFES

FTATOAR

1 HHHIHNS
REC@AE

53¢YE

T

1 e
=3
)®© =
Qﬁ@ﬁfﬁ%gl

“\

ALy —F BHRAFEERERUIBROMER L Y- UT (1)AIEZDIGAICET SERVHE
H (2)IoTWOBIE. LUV T(CEAT BERVIEA (3)INIVR TP REAKESUIECREIT SEY
AR EDRFTEESD TDRREMBHRITIRI CDEEEIC MRICHEIFITERETD L

ZERICUTVWE T, Kz LELnBHDOEFAMDERKIC

gt~ aBR
EEAMOBR >

J'"FFI =TT

EENULTVWEET,

ﬁ(ﬁﬂt%r

IO ERELF
loT

\‘7 Al IR, NIVARTT 44/
(Y] vV & —FK : aHEH (TEPEJIFRREN) Bl 2 —K RS (TEHEIFRRER)
HHAE (THHEIBRRTER)

[ Learning Analytics FEDMELE T —YFEARIEEE j

< HB. R, K?L%ﬂ I EITESTE)N

4 HoRVERE ERLHEREHD
HABIC EBEOCH)

N
CEEMIE]

ZfEE&E Ce-learningFE CERBEINET -9 &0,
AL &K, FRIRADEECPEEEADE
YRBNERE, M DAER, ASRHEDRELERE
EEENICIHER TR ET, gD TF 19U\ T 1=
N—271ZB1ELTLET.

CDEDBRDHEEREICT DHICIE, EFDEZEE
EDFEECEIEL DD, BEENFOTVDT —IR—
A&=—4FRICH b‘CL\<M\Eb\a‘5U$‘9“ TEERME
QDZ'T%E%E*SI'%EﬁthJ@ Tl&, T—IR—XDHBE
[CHNDBHRABRBIRESZB S MNIUDD, EICERWE
AW TWVWET. —BDT—IR—XIIBFICHEEINTHY,
FNESDT—IR—RZERVWTERALBROHREEE 5D
CWET. Y,

ﬁhﬂl’hhé
ts« Ve

]

(B ]MEARE EFEE(CFRERIBHRRFR)

Geal
G

THRABR

M b £

[jiﬁi\iiii
VAT AL

WRTIREESL

—————

1 F—4 ~"—2RAPID
BREBESRRED ‘r l~
FAEFIUFT 1 O

ICTHEERSM

TokenE2EES D WebAPI

Jovzy FOBME

FERRED RIS



SRR R R AR A R DR
< 7. t=EE

ERCEHEHO
EREDCH)

[ T4 OSSN T+ = IR EEE R E R\ 2 j

16 St

o

~
~
‘V‘
]
—
—

Wi-FiZFIAL- REMEAE
AT LERE

( )

URENEE]

NAOORERZRVDWI-Fiv X7 LZRAULIERIRRSE

WERDAIE R M OMEICHWIHA TVE T #EH TS DMEEETD(E

ENERIREZYOTZUROEY U TRWVS YD EBIREZET

DCETERE A FBRBICERESN TV S RENURIE
RIEE ST Z BRI ORKICER I S EIELTEX A, TDTZ

. REGE CHATET SEHEENN DR EEU A RELIFRIR

MEREETD ——ANEEO>TVET,

T TR EER T SMEEZROVIIORERL EEKD

T RIVIRRRBIROF R EHBFE 1L > TERABREICREDNE s
EZHETDFEZMRL VKT, VImKaRENRELE 3
KR TIEBERBEZAET D ENARERURUZIR e
EIE REZDEDTHRAEMRREZR LS EDIFEICOVTR =g

e 72 REE ZDEELH. BREST 20 EACE, fEYE EEk 2 |1 ','jt
FTBENBYEE A y |

Iib'(h\iﬁ“ AFEICL O TEBELREHREN AREICBNIE B

(BH]FIIEX. EEEA (JORBRRFHREI—)
TId=E5L (BFER)

[ TR RS TS j -
IRKFES

z:: z.;;?.:.; 3:55‘2:‘“’ 10 3225 ‘** S 58

S A 8-

A 4 —

( \ (eoeumse miemmss ]
R DA, BB BT 55 % camen ) SRR

BEURR T BH

DORER . BEALNEDS HIBROFRRNFEE 2 XS 2
LEEHL LT, FHUELHICREINESDT, e

rg—fé - BESEL r*j:Af/j\’TL\J 'F*&VZ'T e é;ﬁ;£3;~ KBS ER DY
L] OSHFATNTNOBRAREN U CERL, | Siais | SreblRdR ) R

HUB OB 2 2BRE IV MHATE E LA, SFTE BERIES S

12812, [WAXKZEREHERECHEZE) E— MY -
AL E

o Mg Y A — LR T — A ORI & B L
U BREE e kit L. COMEF — 2 &FIAL —

CBIEEEYT 8 TAN—RAE

737728555 - WSS ICED ARG 72dD Y E— bk maE PSR ARERIONT
A SR E L SV S (ot ) (HEZE
GREE, SV AT L, RSB V7 IHFEHE, Fb s

)

VE—bFRVIVT, VALV REB2FEL L, I%
R EER S DA VA — L HEEL, AV E2—0D
T—< [TZ2DODFHST, WRIZHEZVELLUTE
SRBHBEAIETS] OF. WHE EF - HigE

@éiﬁ&)ﬂ\i% j
(fHY] Y& —F  BEAEN (LEFHEY AT LALARRER

Bltv&—&K: KEEX (THEHERY AT L LEARRER)



(: HAERTIC BT DEED TR ETCEEED /N MED ST :j

S e

ERLBEHERO

1 EH#RITORD
ABEICHD

5<% SUSEESMSERE Y x —/<— X

= i,
T Xyvaliyheo
3 RITURNIER A,

Al

\ . Dl B8

(FEEIE] P
2EDLZ < OMAE T TIE, AOBDICLER->THE ﬁ L] [ aa
EOFE (BEEOEMBEEDET) BT TATEY, e ool
S, EELDS S REREEBEICR > T 2L i
EINTVWET, TIT. BXE DG EREKE. &
T HEE B & fh DL P IR 12 ) 5 T#H o T . r g s

DRy ME] EBELTOET, 10750 FTEADT | Bat e e et ooy oy
WL ETHE &S Z ik, AORATFICH - TEIE " )
[EEOBREERETHY, LIEEEROENE L ED,

2T & D AEBDMEE D3 = & 1B RO RBGET i e

BE N > S p FHE et

ﬁh!i@zﬁf%%gf%é el Z_i—d—o . ] : . » 7@ EREREERE Y T — /N — 5
FE, FTETHRELTCEXTVAERELETHT—4 % e et [ x7a-AftFE5TUT

INEE L, HUEIEHRS A7 A (GIS) Xftatatr &@LU ey B Ay MEeESIY T

T, AR OB EORES COEFEOZMN | L1

S EZHOMNIL., 5%, C0rOREEZBEdTZe | ‘

DIRATEAR TV, OWTITEHETRE g ofE | BEMSEMT S &0 /Y MEGERFRERY = —
BB TH BN EFEL TV E T, N—RETOERFHEFE)NALTS Ta2/T b
g ) EBET Y F|500m2 A v o1 B OEH (I8 S H)

(fHY] MFERERE B
(TLEBHEY AT LAERRER - HilBZL2TEL Y X —)

TFEMET)—2 - ZXT4F T TR —
(GSOMFELYY—

FKRKFES

FTRTOAK
REBAE

WEHuy ERLBHERD

4 ROBLERE
HABIC BARRL 2B8EO(H)

11 HaRI5RD ;;f;:g 14 gggﬂ‘é% 15 BEo8hEy

E5I3<YE

i i

1]

/

CEEE]
HRARTREAHRERRT 5-OORREFED-ODCSCEREFHZToTVET, HRFIT V- KR
WERFI(L£EE7,9,12,15I12B&). V' —> T RILF—HFT (EFR7,9,1212B8&) . ¥ —VBEEM (L5
3,9,11,12,13,15(B85&) . A4 TH / o O—&M (£5FE3,7,9,12-151CB&E) | IRFEFFMEEDFT (LFE11,1212
[F95E) DSEFITHELTNET ., CHETICEUZ—DFAVN—DESCOWREE (Lo —2heL
T2022FER R TEGMRERNT744R, FE127HR, FHRFEM, BRPBHEERI1014) 2RI L
HIZ, ELONPEEEEIFLTEH LIz, GSCEREY (£3F— - YURIDL) [F2008F12AM 5D
14FERTERETSERAES W, E~NSNEL80714. BEMLI1S1BITELE LI, iz, BRSOHERE LD
EEICL Y RFRGSCHBE TNV S LDKEERIR->THEY FT (L4 ICEE)

(FRR244E10ARRIR)
CSHE ) iy o
R EAREGHEZRER

(5 HARBMFITHE)

|
- E % % m R

(#B4] €28 —K: FEEMR (TFEEHEFNS T RFR)
Bltv4—K : kKBEE (TEMEENM A RER) FLEM (TEHEZE NS T RER)




DEPREMTIC K D/ \ A AHRHED [IRER | THRAEITITR )
BF-UMAZOJ Tk

FATOAK

EREEHEHO
{133 £33 3

ABEDCH) 203 REE

(

[(EEME] \
BUNYE, RTF R, EEEDFHRENSHERIND /N TR
[# (BioFibril) [&7F/ A— bILYA XDRHEBEARTHY . TOES
(265 C THIRBASMZ B (T DA ML, MEDREE - B8 - 7R
[CBIE T SHREHE. REDBRALLEIXFUF/ T7AN—1E

. BTIEZHRGEE - BEEEEALET, S o/ T IRMTRA TS
AMHERELDOEENMERINTHEY . TOBRFIIEZMRMMASR
TEELRETT, F-. BEESICKVYRAELWVMEEEZTRT
BNAFTHEMIET /T UTILOMBELTEFTESNTULET,
ZIT. BHOEMRTHATSHIET, ThonNIARED T
R Ti#4E) TISAL #B#E L1z TBF-UMATRY Y k1 (
BioFibril-Understanding,Manipulation,Application) Z##& TWVET,
Bz (X, TEfE] LLTHRABLUVRBERNIZE T2 N\ E
DR DOEBREZOTDEEREMN. MEE] & L THIEERO LS
., (Al ELTEFFY - FbFoF/ T7A4N—DHEMEH
Q&é‘ﬁoft‘iﬂ'o )

(4] MERRE  WMER (T2EMEZNAFTRER) - HE
BRIl (TEEEFENA A RFR, B - BRXF) - BHEEH
%I?‘-%B’Itili"r FRER) - BRAE (TEEMEF N T
I\$ sl’)

| mmcsvsmssswCSSATEEATONE | -

FATOAL EREEHEROD 2K 3 NfE
RELELE EREO<HS

‘ )
e

TR — LIRS F ORRDESET, EOROZMIN
O0FDIF VEBIMLTEE I 2 /YT )7 ILELT I TICH
SN TS, EOREI KU TFL ST
Ty EHE TRy — AOMFFREELS - I T T
WET,—AT.INSDORUIFL T I—=IVIE IR —LD
IRETHERRADRUAAEEFIEDCEMNREINTEE Uz,
AR TIE RUIFLII) I—IViEZE T ) - FM TERE
A OB ETEA -\ TREEESE T SHLLS1
DU —LEFHL T FBE SR 5oL EEELET,
I3 RUIFL D) I~V ERIEICURY —ADMIH &R
EI9CENTE 57, ML OBBAE ORI E TS, 17
BB\ LS ERRKIC A T 5 LI Tl
KT, ISICATHEBEEEDEMIEINTI -7 Z=fE> - Syl AN —
CoT ASBITERSU, SRENOC M ORE VR | ATRIEEATEST UMY —AP
EADAEFRZINADCENTETDEMFELTVET, )

(8] FIRARE B CTEE (L) ARER), B (B35 o . HEAS
BRRAH).  BI(REH EREBREN). B LN (TF8 LR ARE 200~ T RHORERS TN
R R (T 1%/ 2R




[ “RALRFRDERCZRIE T DI T I/ BREDRIF j

ST

ERLEHEHO KRZB I

EBEDCHS 13 RéOLHEE

DFTEt &
Co, Fefi &

BEFRERE

fiz8A

\

(EBHE] SRELEI A RL AL
2050 h—Rr=a—rJLORBFICATT. | 2F K i
BENRARATHS_BIERFZVMNICLTRE .
BERELTHAT S, NERICEELGRETT
o —BIERFREZAHLVEESIELFEMITETL.
EZEBETDI—BRIERFLIFLY, IRILF
—F v )T ELTHFESA TV DX, BHER
BAR UG EICEBAIETHY . ChoERYME
SHMETEHEICEY T o SBN KRR

BEGDH, ChITITE, ERILZDOAHEST, o
BHRIEZR, DEFE. FERZOMRENDEFHE
MR- T LB B 5. SnAREHLY)

== 0 2pr Kby

>

ABETE. EELRAELEAMMUTOS zg‘g;
FRy b, EFEEERLCEL. BEONSHO ”J?jﬁi

MRENERICEET S LICIYBLELE - R
RIEEBLITMEZEREL TLET, )

SnifHIF

(1B ]AERARSE STHE (TEEMEF 1A RFERD
R BE SEHF T ERRAL. FREEAN B LE | BT (TEEMEFE 1A RFERD
2 R (TFEMRYIERFR, IR - BRE R FREA)

p
| TEMERRET X AR5~ Ames) | -
> KEBE SR

e

(EEIHEE)
e ry&—iE, TEBHROMEY —ReEH L, EERDOE DO Y EBEMOERARET 5720, UTDIFMeERL TEEE
[ToCTVET, S JCEEFDEEEZREL, HEFHREL TR SRHRARSHROER AT CTHRERMAL X7,

-7\ 25T Pt - ORT 1 VRGP

FTATOAR 9 EREBHERD 15 ROBHEL
REcRUE E#EI<5S 53

EREERAIRY N7/ (ZCEIEHE |

9 ERLENERO /I’:":“ 1 RRTBL
B8E0<55 L ABBHEHRE

| eEEwRSEotaEErBIEIHE |
%2 -RUMHREERIZNE |
R /EaRy hoRas |

AlLZ—/(—TE1-4ICEBEimerl |

I
| mmT—sr3257008980% |
| smszomz onA |

Perm:
- fiber

& PSR DR

f, N\ .'. /

> 4248 ‘,.
EER3D
SeEtAl
S27h

Driving:

& BHEREIRTRIR

P *BIURCE SRS ROWE »BHIGEXTEH!
Ty

AeBECIRp | $T5AXIES LBERSIIL— S B0 |
2 izt B0 pa
PEERRE Capmnen  WNAET - HIRRIFEF

(HY] v &—K: FE& (TFEIHBMERZER) | 8t 2 —RK  ZHEHB(TEHEIBRRFER).
Bl v & =R EHRE (TE R E R ZER)

& KEEZH>Y
22T






