HBX2—-1—-1 EIMRRRAREIN FEHME FHEOHE

1. P SRICBId 2 FE

BN [ESEAFIEBA e 15 N PESERAT e S FFE AT

AHlAT R IR | FERHE T4 (55 )

JE R B AR T2 AR~ 6 AR

2. §HlO SR B 5 HIH

X PNE PRI PE S KR
HEANPTE R PESE DI BR LR HEFR, BEE Wk PEEBINMEANER I HER
A AR R KEE HEFR, BEE EGUCERR EHUERE WA it

3. FMlOEEICBI 9 5 HEIH

- [ESTAFZERR R 1k N PEE AR A AIERT (LAF TEEMAF) & 9H,) LA L TV D RESENDIFEHRES~DOBIE L ORE I W T 7Y 75 EfE LT,
CEEE (24) OERER OFEL, MBENEFICOWTeT Y 7 EEf LT,

c FREENS B MR R oW T e T Y SR ERE LT,

- ENTIFFEBARIE NS IR W CRERIFO B R EIZSOW TR R Z T L 7=,

4. FOMFEIZRE T 2 EEFEIE

Hrlo/p L



KKAB1203
テキストボックス
参考資料８


#B2—-1—-2 EIWARRAREIN FEHME RLETE

1. 2IROFEE

FEE B A0 2 B AF0 3B SN AERE AF0 5 A RN 6
(S. A, B, C., D) A B B
HEICE - T-HH A BIFEEIE, TAFFERE T DR DI KL DD EB O O EICBETHHIE ] O 5B [PERIFORAE N Z2TEN LT-HESTREOMR | TRRFERE « FEEBS Doz

TAGIE LDOJETEL, T4 /=g . i:/%TA%iZé%ﬁ%WJ&@fﬁ%%%%%%%ﬁ%#é¢&%-%%%ﬁﬁ%%@ﬁjﬁB\F%%@ﬁ®%$kﬁ%?é$
], MBANAEOUEICET L HH] MO T2 OMZEFEE ICHT LEERIE] OFHANRB LD, 2RO ELZB & LT,

2.{£A RT3 SRt

O IrI. %%®W%®Wﬁ%%®m®%ﬁ® TOm EICEET2HE] IOV TE, UToERY, FEEHTNTUIEBWTEANIHFF SN IO BIELZZEKR L T\ 5 (BREE) LRkm L7,
<%%H@%ﬁﬁ%%ﬂbtﬁ RE DR >
- AL ZIE T R T OREE b\7f%§§% AT, BENTCREREZ T T D, BROWET —~ Tidie < HEAmEEEN A H i, R ORISIE L ~ R A s ELTW5,
<R - F%m%ﬁ@%k ﬁftﬁ@b@#ﬁ>
c SBOBEXEROEBERDIBEMEZRE L, 77 v b7 — 2080 b, XUTF ¥ —AIHIT ORI > TV 5 sidmE < FFfh,
wI7AR, OILEDA—T A ) _X—2 a3 VOBRUITEAJER L, #EOFFOEAZIEN LT by 72— LV ADOREE LT, L ORBE#HELES L CX80Em<FHMETE 5,
<A ) RX—=vay s TAVAT LE X2 DR >
- HUELTR O B i O R AR YR TR 2 VE B T d 2 23 U 72 2 PERRAE 2 R332 HUi Hlr, EIZAERE & L THeilER D Rp R OMERF ICEBR L . 2O m W L~V TEEE i) 5 & I EER
&%%MLTw
%%m%%ﬁﬁkfé¢#% SR 2R b T T >
AIST Solutions DX LIL, R4, RE DRERFERTH Y | WIEED & 672 52T EAED L TRWITHIFE,
s RE7pM9es TV A 24iE, TOMELEZ D & IR ESZ BT 6L, ERFOMZEENOEIOE, ZOX ) BRAF—LEEBA I~ R2 T A2 M E < 7,

O TII. ¥EFESEOMFICHEHT 2FE], M. MENEOUEICHET2FE] KO IV, ZOMZEFES T2 EEFEE] (2o TIE, PEWEHE., 54 FEFHEICE S, FIEREFEE )
RENTWELERDOLNDT-D, YHSHEHOEEIXIB & L,

3. HEBRFHMmO LR, dEFESE

1 HERROREOEKIZDMERDEDM EIC
(1) PEEREFORA S ETED LTt iRE Dk

- SRITH IR AERICERR LTI LY, ZOE, FEEEEROFME A P J HEED RIS 57220 00 AL,

Ml AR ERRT O HED | Foxr LNT = IR o TRV, fllx O AR OALL LT, MOMEREREEZLL OMRE XA FEFHITE 2 & BV, SBUCEIMRZ < EERMFE L CTHESEIR
MDD ENT —< IXTFEMIZERE LTI LYY,

'@ﬁ®%ﬁ&ﬁk?y&w&®@é&ﬁ%%%?%@\?—&#4iyz®%%%ﬁ<%ﬁbfﬁibf&Lw

- TR R 2 At FEER TS O 1T D72 WA I LE Rl I 0 12 < <, Bl 9 EX KM TE DL LD IT L TUE LW, #EEHMEE MO P ROARIT TR & B BB o RO I12 b WiFE,

- THIL 7o G H & %W@ﬁ%ﬁﬁ@ﬁﬁ%g@i5mﬁbé@#\%%Mtf&bwo

R CI I EWNT — v bR FEEA BT 7T —~E THRA R 72— ARH LT, 72— F—MIHEFALTIELY,

(z)ﬁﬁﬁﬁ PEZERLS ) OFRILITIT 1B L OJLFE

cHifffe— R~y 73, OV LEERNRHEOA A—URBIENH > TH R OO TILZR WD,

cHOEAT 4 T OB OT 2 RARABUEFRK & RS> TRTWDH, FHROB(L 2B E 2 725K OG22,

- FEHE L DR A% Bk L TIZ LY,

cFEE OB ETRHS L THFERNSE 2 FZICAET L O R~Rr A M E{ToTIE LV,

-Mﬂ%@@Nﬂ@%%_owf@\MMS%&P%k@ﬁm%@%ﬁﬁ%%%mﬁﬁ&%o




BT B RO ZE CH AL » TSN 72 o T2 35S, ABCL 21535 7 —~< bR @ e T v Lo UMD T —~ & L TREFTL TIZ LYY,
(3) /) R_R—ay - TadvRT AERXz D EEEE

c R ZRBLEINO A J RN—=a 22 DRI LT, FERIIS BT 7 mA R TI RV, ERTS LWl 2 G800, o 2 B OB 2 8T 72O 2 72 ih 7t 2 HE

NEDO-TSC = JST-CRDS & i & B L,

- T ZEEE R OBF TR N ENC & o> TR OME, Al, ~VAT T vy v VBRSO T — & L4 2 L 95 el R 2 B AN « BAERIITR L TIE LYY,
- HIH AN 0 B OFEMIZ I, RS, TIEHIEEL, o & o TR - R RO R R EL & 13 2 2 R AN LB TIX ARV D,
LT TR FETH Y | AROAEZERT S5 A b—U —Zf\TIELLY,

(4) BFEBRARBRREZRRILT 5 PR - EBRARBFRRNEE

cHTLWERHDOEE L0 Z ERbUE, EAEAAE =77 v 7 LT, HIEFEL TSR ENRTETS D& Ly,

- M ~— 2 DK | OB HIEAER ORI, fot < RKBZKINEIN D DA, BN R THNY 5 PR TE DR N LE,

cTPA AT = FRIRE L TIERZZET TV D0, RENLOSMELEITM T TWRNE S TH D,

I ZBEEODHRILCET 555
CEBD DX NI - LR EFCEELTHVWOTIEAR D, Z0EHIciE, B nGE,
I BEHICET A FTER M OB L. EREEORE R L CRT D LI TE ARV,

M HMBENEORECHT 55
BRI SV, OISR O HEAMBOMR ), THIE Lo RO THARRE] 0 =088 L TIELL,

IV ZoMEREE
E@HH%E®A*7Z/Fmﬁ®ﬁE XU, HEEFEOFIRBIZMY BHTLE S 2 EORMBENE L TWRNWD, 5%, TORENRLZLL LRV,

Pl = 7

TIE LYY,

- BEFFAOE AN ERHMHIE AR TIROBEREE LT, ZORMRLZFI L T, SERUEICEN L TS RERH D, S6RDFAN—=2T  ODHHEIZHONT S, toMikE Y — F9 5 X 5 etk

Z HFF,
c WAL, ANFHIEORBELORKENRZ DXL O DERV,
« UTIRF O HIIER FZITIEL 72 M, 72 515 i e SR -o1E 5 15T O RUESE O i It 23 A EL

4. FOMmEE
WFEBREICBIT 2% | |1 WIEBRROREDORKLZE DMEFEDE DM Eic
SOFERER (1)E%ﬁ®%Aﬁ%ﬁﬁbtﬁAﬁ%®%&

- WFZEREIE N OV DOt TR o n — R~y RN F v — 7 PNEENCER S L, BUUEDON B ENHAM LS TN D

N, THEZBRL CTHRCEET DI ENMFFINDRE L 2o TS,

- HARRE TR T, il A N N BT TR TV D, BRERRAE T L URE TG Ty LU b REREEE BT 55
(2) BERE - BEEHSH OB T 72/ L oLk

- RIEEOFERIFOEE SN HMMABERICHKE & L THER ISR IL S . AARBEDOFEEFFIMILICEIRL T\ 5,

- FERRMF OB DS, FU/MEZEIT IS DA FEBRITIE D S 4L, S FEIEIC O 5 TV D 2 EITEHICE S 5,

c BARBER ST TR, MEBOT Y N LB BRI LI~ — T 4V IREIEIRIL E W o To e 2 D A 2 b ) &,

(3) A ) _R—V gy 2avRTLEX 2 5EBEE

Al, XA A, BT, =T U TNV 4 >OHMEEIN 2RISR, KRERKBEEZETWD 2 EIXEFHIEIC S < B TEHE),
- R OBEAICAR DI DWW T, &< BT,

s T A OHEFLEFEEITEETHY . ZNONKRELEDL D R EGH %2 HFE,

(4) HRERREZBENET 2PN - RO LFEITNEE

- AERUEOBRERIZ T T RGIIE R KB R AT —FIH 2T o0 RSV A7 T — X dEl By, &ﬁﬁ BRI 2 < DR DNGET

REPEDN D % o

(ZHED X R S




A ) R—= g VAT VTE VR EEL L TEBY . 2O XD RETMEAMBEROBGE 2 G EZ MG LT D Z EIEEEHE, SRIIAY— T v THERLEO TN E R
WEES,

- B 70 ERMEMS R S0, BRI EWEHMIICE T 5, FRCRBEESOERRDUIZRF S L,

T U TASHEOHSETHS [T VT Fat R ) _"—2 a7 Fy NI+ —0 OEHZBIEL. 5%OREICHENE TS,

cTHA R =, T ML T L=y 7 BBMT 52 8ICL-oT, JOTATTOFETETCHEL e Y27 FEESCTZERTELEE Y, B0 A 7725 T
ETW5,

I EEEEOHRICET 25H

cTE ) OF—U—FaE&tern Yo b, EREES. BEFEE. ERREE R Y, HERERERE TEM L TV DH LWIFEHEEZEN, R4 2 BT 5 2 LT
o
CHERBETO (77074 THETES ] X, FERIOT 707 0 VTG E L CRMECTE 5, BBERDBAT 4 TICHESED (AT 4 T7HRRE) b, 7707 4 v TG

ELTHLATH I TE 5,
- [HF72 DX HEfESE | &5, ERIF—HLE 2> T DXfbZHED TV, T THH D . 5% OBHLIZEAFE,
CEHELU RO LD TIZ LY,

M MBENROWREICET 3 EHE
MV EIDOZ LY VENZIELSER STV D, TR D Y 2— R 2 i i HERE L TV 5 SUITEHE T & 2,
cFHE LU EDZ E B ED TIZ LY,

IV Zof¥ErEE BT 2 BEESEE

AT R R Z BRI LN—~ Rk NRNCZETE L2 D35 lr, ZORW 26T 2N S % s s & Th 5,
c NFHEZSCE L TR T =~ ADRKMEIZY EN TN D,

CFHE LU EOZ & HiED TIT LY,

BHEOTRER

1. WFFERTOEED ., BT/ EE 7%%3&(%6#&U$§@EW@E%QLW W IRNT B R DN DY RN it S AL TV D DT DWW TOE A
WFFEAT D ERS 1L, BIRGEES K O e 5 HiEEF OMOFERRE 2 EFD ) 2. S MM EMGFE L OGS4 FEEFEICEVEEICEm I, £/, PEHEEOE
EREERAZ AT RO RN E B SN TET DD ERD 5,

2. WELHEH] > A7 L O L ONEHIZ OV TOE R
W EEE O EBEE BT 2WNEHHIS AT LA OEH L OERITE EICEMINTWEHDLERD DL, Fio. WEHHIS AT AT 2 HERE OB OBITIZ oW
T, AT _REERRFHITRD S0,

3. WHERT OB DR DZATIZE L, TE@ﬁ%Xi{ﬁ% BT OERBREENDH T2 L ET, ZOFEE
B B ORH DBATIZE T 2 N IEDAT 2 SUTIETFEIOER T2 HRRFRITFED bR,

4. FEREEZOVWTOER
SRAFEEREREEIL, BRSSO OEBEORMAEZTELL R LTS LD LB 5,




#HX2-1-3 EUAHERAREEIAN FEHME HFERFERER

R E A (R R E) 4 FE SR R E A (RS E) 4 FE SR
IE B B 18 H 7]
R2 | R3 | R4 | R5 | R6 | o e R2 | R3 | R4 | R5 | R6 | o {5
WERE | AERE | MEEE | AERE | fERE | DT WERE | AERE | EEE | MEEE | R | T
1. BRSO ED R RALZ DM OEFE DB O FICBET % HIHE . E5EROWE K ORI+ 5 HHE
PERBHEDRE 1 215Dy UT- 23R RE D i i A B B I—1 B B B Il
ﬁiﬁﬁ'%%M%ﬁ@ﬁ““ﬁ”k%ﬁL@ Al B | B -2 . RESNE DU BT 5 R
N Y e S > > e
;/ gy e TaAYAT N 2 B IR A - B 3 B B - -
i3]
Pass %t =] SAaEN EX G5 7
DPATRIERCR S RAMET 2 R0 - RBORIE | | | g (-4 V. MBI T 5 FEH
eI =,
B B B I\Y

(k) PEMBFOZ 5 WP R AAEIZIT % TWFJERFRE DRR DB RALZ DO ZEZ OB O LIZB$ 2 5] (IZoW TR, SHNEFE BARIZEES & ERITORFS 7 D OBFJEMEIR & WV 5 ZERIEZ A RIICTE N L
T, [ERTORE D ZTED LIS  OfER ). TRFRGR « FEEBF I OBIGIZET T2BIE L OIERE ), [ /) N—ta « 2a P AT LA e X2 588506 KO THFERRFE R & e k(b3 5 Ry - SEli
72 BFZERTEE | O AR Z I vra & LTI, EFmIClVBTZ L L LTWD D, A4 ZFMEA & L, 7 HHEEEICAREERE (WHIE~ R A 2 ) AT ERIF R 2 Rl O BAL L 32 2

L& L7,



#x2—-1-4-1

EIMAEFFEEAN FEFM

18 B Al 5T

HE (HEFAERROEXNIEZOMEFOEDR LIZEHY 5FH)

1. SEHROFECHT 5 EATH
I WFFEBHSE D RR D e KA DA O ZEH; OB D 1h) LB % S IH
N . He N2 =92 (== z ;‘f\ B
RIETRICR IR | o s M b Rl ) < 2 B sy O O s A e & OFATIA 1 1 05 1%
SRR OB, | (2 U C IR K ORI 12 oV C i) BT 2 FJEB A, R | (DRJEA I AE, B AR 2 L < (XA b TR L E L E
J Al - ATECRER L E A — 2 — v — hOF S EFH)

2. EHELRFET—H

OESRA E Sl

@FHEA 7y Malh MBIEHREOANBICET DIER)

FLYEE R 2 HE R 3 R 4 HfE R 5 &E R 6 - R 2 R 3EE R 4 R 5 & E R 6 FJE
R 2,315 2, 460 2,232 2,036 TEE (TM) 87,595,712 | 89,028,894 | 91, 308, 316
EFE s - 182 173 175 REEE (TH) 87,365,138 | 96,071,518 | 119,922,535
Proceedings % (9 B AHE) (40, 861, 936) | (40,501, 081) | (39, 920, 908)
A SCHR s 2K - 68, 271 83, 230 84, 986 e E M (TH) 84,117,104 | 84,612,473 | 89,040, 778
NERE S HERSHR BReEHE (TH) A26, 620 2,546, 238 10, 553, 054
% (B M) 33, 430 36, 473 39, 621 51, 950
RE& & #5%4E T =2 ~ (FA) 97, 826, 340 98,732,008 | 103, 200, 150
(B M) 10, 908 13, 633 21, 821
INHIE SIS 5R NEYN=F 1 5, 843 6, 137 6, 129
(B M) 25, 565 25, 988 30, 129
VY —F7 A - 465 430 411
X MR
A4 ) R— g - 38 49 57
A7 — )VER R
TN BF PE D i - 1, 151 1, 186 1, 206
15k
B« N2 - 27.6 26.8 26.6
& o I [F A 7R
Kb (%)

) PRE, RRBIISIHEZ L, MRV Tk

By bR & F BRI L 72 % OS82 Rl




3. MRMBE. hREEHE, FERE, ERHhR, EBERS. FEEICR S B Cillk OCEBRREIC X 55k

R B AR W R HE AEREFHE F 72 fmEh (R ENDEBFERE - B Ol FHEKREIC
DOFR) . FEESF FREBFEEE H R & 2 FHm
I WFFERRFE DR | 1. WFFERA%E F=F Y U THRIETH DINBESERBIZ OV TIE, RABSELKOAE | T BRIZOWTIETRHMEE | FFE
ROFKRILZED | O DK &EAbE TR 520 (B (R#EREZET) L7220, BHEER 131% & K& | fLIZ/2 o> Thanizd, | —
DB OED | {bE Dfth D < kElo7z, H Rl 21T 720 3,
M EICEET 2% | BoE oM E WiRE &5 &, REESESEITN 218 BHTH D RIFELL 160% & 72> | 1-1, 1-2, 1-4 BENZE
TH (B84 % FIr TW5, Ziud, BE7 REOKRBILFEMIENBGSI N2 L2k D, ANE | VE B BIREG < B 2 &F
HOWREM | Ho5HPR SRS 301 (B TRIMMEEL 116% CTH o7, THUE, KB RHFEE | iz AL LTWD,
HEEMRIZB W | #B I KoYzl MW L2 Th D, A ST R BUTFE R E
Tik, WFZERR | BV CTid, #F fER & LT, B4 FEEFHEIC S 8 334. 3B 2= L, ff 44 | Z =R TE TWHRV,
DEF DI KA | 5858 %8 D Bl R JE DFEFFHERI TR A2 KiE I BBl - 7z, SRR B D R
ZDOMDFERD | DI KRILE D — 05 BRSUREEEIL 2,036 HE | FEEETH S 2, 35 MITIFESL ol [ EEKREL EEl- 722
Bom Lol | ho¥EoE Enn, 2RE LTHEE
b, FERREFOR | O B ko 7= Z BRI SRR B
BNEEN L | O, ERIFO TW5 EFHlT 5,

fh R E O M| A2 TED
R, HBAWNCE | LcthailE
JREIICER D fA | O, F A4
ETREIE L) oYk | B EH AT
F, A _R— | B AT
ay-xzavx| HEEL] ©
TLEERZDEE | JEFR, A4 X
MEHE I | —v 3y -
Mie, ZOER A | 2V AT A%
MLICET D) | X2 2B
FHIE S EHITE | S ITH D
B zED 5, | T,
HHROHEHEL | 2, ER
EDT VLAY — | WORE %
S AT E AL | 6D L7 Ik
L, REEIN | AL D0
LR E N, | e A LY
ZEREL TV D | —JEHEtET 5
B A, PE | T2, WFEH
RO B | & IZ > v T
LREEITHEEIN | X, B4 B
(XIS D, FF | R B IR
(2. BRI | IZRR T2 T o
D&, BHEHAN | o BF %8 55 5k
BT EHY | (= R L ¥
IREEATE R S | — - BREEAEIK,




Nr-HGae, £
DAt DR FEFL
(B3 5 NSk
B E L WAE
LN ECI=5E
(2. RRUFPEFER
EVNSE 7S
(2B 2 w9
DM ORI
%R BT B
%, EETRY 7K
i) 2 HHL A THLD
FTe,

FEMIC Y 7= o
TiX, B2z
81T B S il 55
IS E
T 5, DR 1.
~4, BE—EDHE
WEENDFE L FD
EHEZ T OTEEAM
HAr] &L, &
By - B, R
B -ty - B2
Beplrey | EIBRAY -
EINHY, ELHIHY -
o R 7o
D HIRE I
%

Bl - b5 aEIE
L7 fe=
7 A - BEH
o, HUERH A
e R LA
—. FrEfRiE
wa kv F
Y
JEART A MEFF
Lo2%, 18
AERIZ K D
A RBITZE R
D & THREM
AeE7m Y e
7 N EET
L MR AR 2
BT 2,
Fo, AR
DifiGE° % D
T rA =N
aE I E A
L, ELS
AW A
b, ZEREL
TWAHIFEHRIC
HE 2 HRENRY
RS TN R
FRIZ . FrHNE
2o x . B
FHATICES T
% BT 70 g0
AR I
TeHae. £
DO OFFFEH
fiTicBa+2MW
SADIFRIE
L WA LD A4
C7e%aiz,
TR PE FE R L




NSRS
(B9 2 e
BR & & DA D
K2 R D
NTEBR X, &
AT 72 Al &
#HA THLY #H
ie,

FHH5WFRE
HH BRI
BWTHRICE
SRR HEE S
B~ E SR
FIZHOWTIL
IR 1
H B L
L.UTD1.
~4. B
DEEEDE
EFED X
TRk A FE e
95, F72.7
2 DS Ik
DARR R A
EEWIMIC BT
% AR 22 A
ZEBHFE D 7 1)
PEITHIHE 2 O
WY LT 5,




#x2—-1-4-1

EIMAEFFEEAN FEFM

EBRFHERE (IERAERERORKEZDMEBFOEDR LICEAY HFIH)

1. YHEBEROHEEICET 5 EARER
[—1 PERBATF DARE ) 2 & D> U Tt iR D R

B4 2 BOR - ik

BNERERORFEINA /) N—2 a2 VEUR

YL FEMIAR DRI (1H
BB L)

[ENZAFFEBR R IE N EE BT S WP IEATIESS 1 1 %56 111

FZIEH OB

IR

(WBEIZ)S CCEHEEE N OWEERE (2D TR

HEE 5, RNEE . 5

BT % BF BRI PA . B
FEAM - AT o —

2a—3— FNDOFBZ )

(WFFEBRSE RN, BORRHM A L < ZHATOM R UITEHE XL Ea—D L E

2. EHELRFET—H

OFERZBEEG#® QFEA 7y MR MBEFHRETABIZET S IHER)
FEYEfE R 2 4 R 34 R 4 5 R 54 R 6 £ R 24 R 34 R 4 5 R 54 R 6 £
WF 22 BH %6 5 %H | 25,782,800 | 30,354,111 | 33,627,081
(M)
= YN=F's 5,522 OWNEL | 5,374 DINEL | 5, 083 DINEL
3. HEMBAE, PREYGE, FEFE, FRFME, EEIEESE, FEHMNICER S B AR O EBREIC L 5 R
R H R R A TR E F 7R g (FF END¥EGFREE - B A FHEREIC
O . f5 B il
1R FERERFEEE ER=RZi
1. PERRAEOR | 1. FERRIIFORR | 1. PERIFORA N ZEIED | OfSHEOME | (=3 ¥ — « BEEF~OXIG) 128 L Cid, IBEET AKBATEO 72D O | <FEE &ARML> FFE | B
ANEENL | A NDEEN L | LIS EE ORI AT T, Bk | BEREANBS & LT, 2R AR RV — DB, B r VX —H | FEE - A
oA EO | AR HEO W& AFZERE 7 | 7. @R T RV —FEE DR EED T D L &bz, BIROAFIA, | BRI : FERFORAE T
fiETR: fiR ZFEMTE TV | RERETOOFME & BT 2 HINFERBIC MV A, ErnoI v var b | 2N LIS HED
% N> BEEROER LB U=V AT T I NS 2 EET 512002 ICRE %&Kﬁﬁfﬂi*wf<%%m1£
(1)t | (1) aEE | (1) HESEoMRcE | O Rk &K | BICERY A TS, SM4FEEIZE, =X —0FEHO S TIE, BREASN | F— « BEHK~O% SR>
DRV E WK | ORI TR | T 2 8IKAIMFIERRRE OHE | M fHERA | O IRIEER THERL S AL, ORI E TR KIS CHE i s m L~V O | 5] & L CUIRENR S
T 5 R A | 3 5 BRI A B | N NDORE|REERT L LT, REGTOBBREIIR L ®REREE, [KRERESEOM | A RIEHI, & OEHR 5 o B
FEBRA DHERE | FEBRE DHELE S, FHMEE W | BRI LT, £, HEREBEBOBRIZAT, BEERHE S 2T A EWNA L @%Eﬁwﬁkﬁ%ﬁlﬁéﬁ%ﬁb
STEBENG, | BICBIT 2B EHCEOTHEZIToTe, 20X IR TV —BHEANNE | H. BRERS L R CHY
SDGs DEERKRY | SDGs DEERKD | BARRYZRBFFERAFE D FEHT | L-v D@k | T 280 & U TURIRIRESRME T TE S 2 &0 T& 2 bk F L2 KFLT D ﬁ'E@'%@‘Uﬂlamwﬁ@ﬁ
TRF— B | T ORI | LTRIRICHET 5, FERRZ A C | AL B, IR = v —R » T — 7 O FEGERANBR S 28 U 7-E ) D %%m@ﬂ%kaf‘ﬁW%%bt
BEfilf) o Fm | =R —BR T TNDH M) LEMAGH I OB AT - 7=, /IR BVROIEH D712, BVEEBEE L | b hOEFERSE L o R TR 7 %
Ak 72 & o4t | BEfIK D Fm s T —VERED | T, BREEICENL YD, BIEOERFINE 2> TWEE&BERE AREIZ LA | v FOR@E . R A, A
SRR O R | A Ot wWOE (e=% | EEWMETFERIE Lz, —FH., Hi@xrl- %) LW NOITEVERICLD | VAT 7T —E X QoL T
&L BARDFRHE | iREOfRR & | U > JREE) BN F—(LOAEEMEICEET 28 61TV, ITEIEE E IRMK T, EHHEE | 2 ELsEommE - 7 e
AR AR« | B AR D Fife 1Y - BARBY 7298 | B & OBk A EERIIZH] BT LTz, %%%”%%E@ﬁﬁ'ﬁwwﬁwx
PEFE WL 1 D | IR iR - PE BAFE HR BIROADFHOETIE, TAVI =T L0 ) A 7 Ui E LT, S 3 FEEE | 2B OBI%, MR B
AL ICE BT | ERi g ) O 9a CERE (= | TOMBETHLIRMB O a Tz, o~ T2 bIKRET 2 HifoB% % @Ei-%%m@ﬁﬁJL/F@@%
% Society5.0 | fLIZEH KT 5 2V U TIRIE) | AT ol e bR FE S EER FEBLT D EANHIE TIX. REBEIRGIET A TH LK | L LT, HWEIFHROE TR e

10




DRI IS
< HEHFH 72 A
S RX— g v
23R D 5T
WahrH FPex
T v va Utk
=, BIRIEERTY
s R
FEE D TR
AIRE /R fE & D
FH A B L
T ZE BH 78 (1
B fAde, 45
12, 2050 4E
»_.7\]{:/:1»_
IR E X))
RSO
DF iz 72 = F
JL X —BREER
T DBAZE | e
F A D IE AT
H RS D £l
)R N
JV i A AR
5% £ gt o B
T - fh I
ElWHT-ICE
JEHIITERL Y
ie,
(EZAE . &)
(AR - & ]
i R S o [H
Th HFHNE
DR E O
fifE TR & R Rk
ExFEBT 5
72 DI HE Y
TP ZERAFE I3,
i QR ER ]
D72 WEE T
o INE 2 YAH)E
58 % 50 R D>

HH IR A
N— g N
Ko HILTWH
AL AN =le ol
I L
& B T
=R R
RED Ry ]
E7etb S D3
BlAZHELT
Ak 7% BA 36 12 B
D AT, FREIZ,
2050 45 —R
V=a— 7
VDO EB AR
59 7= D ¥Hr
A
— - BRELE AT O
BRZE | R FF A
D JE AR 12 H Rk
% £kt o B
TRV
mERET 5
Feffr D B - 4
EE SN R SIS T
KB5IE & 45
& 515 B o [A]
WIZEBRT 2
il av Sy
A IV A YR E
xR £ Ak > BR
2
[ZHL Y fE e,

BAERIZIE, =
L F— BB
59~ D %t i
IZEBW TR
EINRT AR
g 1) I8 D 7= &
D F= A 2 A B
IR0 PRAE BR
WA ) T

RSOHHE T AT T Ch BRI R LR E & oy B FTRE e BB R 21T o 72, PF
HC, TR FEOSEERIN O DR AN E ToO—#H T a v ARl TE 2R
BT NEHTANER Lo, EREERALSOFBUC T, YT AR 0= H#1b
AMEETLT AL LT, 7o F= 7 AU OB I ER Y M. BT RA
EALEREL T A W ST L 7=, PET O RS FREANIZ DN T R ITAR S O fE i P PET
%L GLoR Y 2 AT OO R HEH TE D HEIFORE T o7, v~ 7 1
TTAF I BRIETHERY A7 G & E D A, #iE & ik 5 A
DEZMEDIE L& Z BT 52 LT, AREY A7 FHMEICHW D BICE BT &
FEBEE A ST LT,

ERBEAR A D 72D OFEAM & B ERIZ OV T, AREE RS L&D MU OB BE I 7 E S
%L ERHRESBEOBESMZHONITHE EHIC, B MEEY 27 0T
S A AT o T2, — . VEEGIRBITEIC & 2 B BB & LT, A0l
IZARMEIZFE B L2 iEm 21TV BUKSLIRIT B O AW FER] O -2 723 0 2B 6 T
T5EEHIT, MBI ZIT o T-RHCEYEMN ED X Y 1T E% 1T, £ LT
EDEHIZEE L TWL ONEFHET 5720 O Mm R A2 E-, AT, &5
T )RR RS L0 RAE LT BRGSO W T A& B IR AN T O R ALy
T B BEIRICE T D RAIERFHE & SO EEMRZP LN T 5%, (L2
BHRR 2 B B 1T > T 5,

D@l b D3R TR LTI, S 2322 CARENE S < @ < 72 O BE%S
fRRRICE 2 72 O D~V A7 T HAR, RO R W2 MR E IR A FRE L 15
FIRBHR 217> T\ 5, EFEFEER AN O OB M ., HEEEZm E LoD
BREDmA L EELZFZBT 2 E LT aRy by Y 7 HIFOBR% %
fToTW5, &F0 4 T, AL 12K 28Ry ho B ERREIRZ 2 580k &
LT, PANR—ZEMNTESET 2FEENZE LT, Zhicky, 2258 Eo
e A AL G DD LW D EEREEL BRI O O KM 2R RO A THEELT
XDOHEM AR L, ERa S =7 — a VHEITOESFIHICE T 2 REE
HITT D72, XR Hiffia O EEBRERER 285 LIEH 2 2 & TF7 —Z Ik
EHEDD L EHIC, HEEER O I o= — 3 VBT DS &2 M aA T
FNEEA MDD Z L T.MTDOZAN—=2T 4L LD BRI 7B 2
7=

ANIVAT T BRI OW T A DO BMERG 25 L7 PRIBINIC X0 | RS
MATEN 2 (R TGS 5 & & b, FAEETOMEANEZ G L LizfaahikEo
B AT o7z, T OHAIE, AR SR S DB THRRIEIZ S8 -
loo FTo, FERTHEIN & L TOEMBR LD, MEEELT LA LOTFHIZAT
IERTIUVREZAT O L L bIZ, BiInlhT —ZIZ#EM L TOMGEZ T > 7,

TR < RSB SO\ T, S 2 iG M b T 2B 2R > N T/ ME 23 L
T, DAMBOHIEZINZ DD, ETF = v 7 KA o FMEER OG- &2 KT
SHPANEBRAFE L., TOAMMEZEMERICL VMR LIz, ZOHEMZED ., &
RULTRREE ORI E ORI S D, Fio, SO LI AER S0
PRI N T O EEh F B OBLER 2 FEBL9 D EOLH B ek, BRI

fii & FNEIEH LIZH
SRISEY 2 7 FAMh, I
Nz A v 7 7 KFmik
KPR A~OIEH, T =
0 F A LR EYIE D
KR & LT, xR &%
RO E EBERE O
RT—~EHEELTZ,
&7 —~Iix, A
RO E L CTHEEO
ExFx7ay=r FOR
W3 & OEFEERS
LR BA RS & FARE I
D, R Ky T L
D A7 Bl SR 3 2 BRI
SINTW5, 70, Ik
D FL AT A3 Fh 25 FEAE

AU, FEEERERRR IO
Mo TEY FFIZ, A
A=A X hOFEH
USSR O BRI, =
DARA K 3w FRRA~
M) X —= T RA
Y FOBEHE LTT
LB - HTEE TR <
Lo,

PL b, ARSI BT
LTV IC 2 Tl
Bllicxtis Lz e &b
. < OWET —~
TEWNS OFERARZE &
L TR Lo
BAINBHR EZRE G B
TWnhZ e, Bonk
Bl Dt LD HE A
TWnHZ b, [EHEAE
m ] [REEEE . &) bex
ESINTT—~ThD
T LE, RAEI
LTHOHEZ TA) &
L7,

X % H A =
= iy A %
A Y ek
Yoy X7 D
FF A D
T BA 3 7R AR
EDRRDO DL
nas7oH, B
FEEE LT,

11




DA FIT E i
LTWnW P38
MWD,

T2 EIR D & E
R Al & >
AT AT
T OB BRER
R & BT - F
M ORI %z FE
B9 2 BRELRTE
fili - &1 - & 2R
B fs o B 7% 2%
(ZHL Y #H e,

a1l ik | oA
KR IZEBNWT
X, & TOREZE
oy B T 7@ A
FEMED ) B &
FBE DRI - &
FEALICET 5
Bk o B % <0
AFEIZIE T A
T S v H A &
&R L7k
R~ 2T
P —ERICE
¥ 5 H v D B
F& QoL Z A I
XE 5 E e -
IRVR P - o W
i o B 38 25
v e,

SR 72 [E 1+ - Bl
Fe~DEBRIZ
FUTIE, 50N
mEE S
DIEHEIZET
% HUE 15 D
A & HE o
P A < 5 foE AT
REZR 224 220
tHED=Ho
A 7
T2k

RIFEA~OE AN SN TND OO, TGE M KB Tl IS AL B 7o D
MBEREL 7p o> TNz, £ 2T, T Db DORBERZUET DEBEOHIELITV., &
4 FREEICHIE & 7 — 2T 21T YV 7 U = TR EITO Z L TRAKICE
ST, Fio, MM E R ECFRAE O FEIEM T ORI F 53 2 BIIREE(LE 7L @)
WOVERDTiEZ WSt 2 & & b, WYRER) b L—= 7238 E Y 27 2K
W22 ELaRLE,

[BREN 7R [E £« B A~OEMR) 126 LTk, MEFHRAZEH LB REE
U 27§ OB A v 7 T OV & REMLICE T 2R 217
STWD, HERNEHREZIEH LZFZEBRIC O W Cid, #iE - Mg - B sdokb 2 H
WZERHIED Y 27 FHMIC LV | HEE I 5 B mEHE O HR 0k 048 E &
DHREWVWZEEZHLICT D E L BT, ZOHEIC K DO RECIR Ko
HEORBE LIZH D77, Bk EOBRNPFRD v, BIGEROB K~
Wk b &bz, B < OFBEN R ST, BEREKOUEEFHMEFEDORREICE
WL, EEEEEZFET 2 EBROBER»S ., HREKILOEEDEKE KD~
IEREHEET D E LT, BIE, FREALOM T CHERIN TV DIEE &
—HT B L EMER L, ENEZES KLIZOWT, A ORERD 7D OHE
PEZIT> TWDN, B4 FEEL, AXEEREAR=HK LI OW T E SR
T =5 AT K DR 2 B U7 KUV E K 2 R L7 & 2 A 2 <#bE S
e bz, BIsKEE - BISHIICTE R SN A HEOHRIZ SR B -T2, HTFKD
FREN DR RHM THE OB OV T, T KR OMEMIRE OB A PER$
HHEMOTFEORR Z2m U CHEEOR EE2FEH LT,

A 27 7 OfEEMERZK & BEHFMIGIZEET 202 2OV TiL, BIMEEY O F
VYA NNEBLEL 2 RTREIC T S /R X BRI A D, AN 4 R, IREAEO R
72 B BH O EHg HINES 3 IRt A RS D BHR LB I A BRFE L=, Z AT K
D, A7 TREEDMONRERIEEZREST 5 Z L 2KB L, At E OB
FIZBW T, B4 EE T, MR LD b EWEANE & BB R E2 G 550
E—Z—%BF L. B LWERE N COHRGEMRICENTEER T A 70, fHiaxla A v
75 DEKER L — 2 —ZIET AL EB U, A 7 T RS OB bk
KEBEMFEATO A T ACHBTE 5,

il o v oA L ZJEGMEDORR | 2% L Tid, ADREE DRBIC I 1T D
B 1k 53R DN FSA TEVE R ORI 2 EBANCFHE+ 2 2 &, T A L2 =2
—T 4 TR T A NADRED DR R TR DMERRFE 21T - T D,
4 X, AL KD~ R EMREOY TIVE A LGB OBAFESE 218 U,
AR—= AR MZBITDFEH UISRO B & &Y Y X7 OBE% % E &R
i 22 BAFE L. BB T 1 2R — 281 5 75 H UGS O 75 BT 1215
ST, PLUANAT—T ¢ 2 T OMWREFHIEATIC OV CIE, AF0 4 R 13588
BRBE C O F % ) 2 S HAF OB 2 H O B D FHL A MR S5 D AHE) DTFAE T
TEY TN %E 24 FERILINICHIE ATBE 2R B I 2 PR C& 7o, Z AT &
D | EERTRIRIZ X L CHEMMED @ WD A v A FK i = — MERO BRI & Nk
T2 LW END, LA NVAa—T 4 72OV TIE, B—/LY —a—/)L4k

B & xfii >
ERE LTI ESE
B DERZ HEE L7223
5. EBI ORI
BEEN I S 2 5
BI~xxThsr, 20O
70X, kT R&
R E A IR
L. N7 Fx AN
X VBRE LTMZET —
<IZoWTC, BT 25
MEIESE L E 272 b
T B K HE 2w B B
b D%, AU %
T 7-BA% BAE DR E
NEETH D, FrI,
ED=—XHEWEZT
PERSAF & L CHESIT
XT—<Thsd H
WA DFRLMITE & D2
OB EZCDH
LD, TARRAY v
MIA5r0n, O
B % & > CHFFERE
KEMED DMEN D
Do ZOXD DS
REBT D DR
RWEERT R A
MZHOWTHHEIZAE
L DOMLEMEZ ISR L |
A 7Ta Y7 MEH
ZVEIZG U CRET
S5 BRI CRMR A e
Kl 25T & Th
Do

12




Bk O K #
A Ak B iy o B
FEEITHLY FA
ie,

o
A I A Y
it D XK I B
UNTIEL LR
1k 53R AT B
gt o E %
(2 BN D A gE
BRI HL D
FHTe,

BIZRY T R—=T ZEEHEZR Y — P ERS 5 8IF 2 B L, Adfisk s <%
AERBRICHE U7z, 2 OSEGERBR T, BIREE & FrgitE BB Z B 60T 5 & &
HIZ REHZFT L O=—XE CTIRY A VAR ZETT 5 2 L7 & 228
T2,

BIHE

1. =¥
— «BREE IR~
DXFhis

OR=ZZh RN
A K IR D
72 8 O He
fiiv B A8

RN R T A
D A B R &
ERT D
- iviabAS: ¥
BB %
HAZHFIE % [
B o b &
THEE L FE
Al HE = R L
— O REHEA
R L L=
FFEMFTEIC X
Dn. eIy
va Ak Eo
FH A BT,

1. =X/ ¥
— «BREE IR~
D xf It

OIR=ERN R AT
A K HIE D
72 8 O He
fiiv B RS

RN R T A
DA B R &
ERT D
i vibAS: ¥
I icB 9 %
TR & [E
B O b &
THEE L FE
A RE = R L ¥
— O RKEHEA
R E L=
FEEEMFIE I &
n.Erx=Iv
varviteEo
FHEZBET,
Ltk DA
B~ —FT
PV /At

1. L — - BRBE
DR

O =2 R T A KIEHITR D
723D D FAR AT B 58

HFRA 2B R FEOFN O T, FNE S 2050 £ F TIZIEENES A OPeH %2 E
Hut42 2050F—Rr=a—rT] Z5M2E10 AICES L, &
BTG 2 B I IR E R A 2 KIEHPR L T, XU HED 1.5 CHIEAE
BT A7 0ICI3IBEg A ) _XN— g UBRRERARTH D, 20K ) R
FEDOMRIINE T B 720, HAFRET XL X —DRKEE A 4T 3/ X — 1T %
D, BEERRT X~ BIROAIFA, BB Y X7 O - (KR
DOHEAMBARICE D A, Trx I vy a 420 EREZ B L T 5, FHME
RIS EMERET A ABHZE, VAT AMUARSE, B TIER R ICE T o R EEH
i BN A TRV Z EIck, EbOTEHEWWNN—FRLThirERrT I
v a VAERITET DT O OB RN — X OB EZFE L T\ D,

AR T Y PR E LT
HiEEZ 2 CERL, B
nTvyg U AEEE
BUZ ) 7= s o plr &
L COFEFEIEDIER
ML, Zhb
DR NA A X7
N SCRE TOR IS
LAY U —Z B
EBHECTELSBETLHZ
el Rt QN & o D R4S E B
HEWBROD L EHIT,
—EB DRI TIIANE R
a2 5%, @Ok
hzEsF7=, Bz,
CIS SR K5 D &
b« % o7 MMu % HEdE
L. HEHIRDOH DY
AT ~0 K563 EEA
D | B RET R
JL— D K YL RKIZD
IR DR & BT T,
MZ T, EMFHERD
TRALF =R A Y
A7 A (Hydro Q-
BiCe) #FIL L7t
TIvya T g

13




EERENDT
REMEIL & 2 23,
BLEF R TIER
D W FEBH 38 A3
RiAEND,

R, E
8 OO KR
% B RE
PN NS
ZEBBMWE L
TEHAHLRT
5 7= O MERE
Al £z ph A OF
IV AT LD
et - E RN
WA
O BRI % &
D D E D
B Z1T 9,

- HE DK G ER T,
Koz MEEHINCTH H A
~— MR ¥ v 7 OKEMEL
L, EHYA XDH T
LA 7\ A H o B %
%, B ECKR R T,
CIS FKEM OB AL -
&5 I OB A K
W, a7 AhA NKE
LD FERAIZ T 7R = X
~Mb -+ E AL O B
DD,

- R RE K G R L oD 3 EE
BE - EHEMEDON RICE TS
PEREREAM - B EHT OB %
IZHLD #HTe & & BT, PV 3
BOTRRKELZ B 57
B, FH TR ORI A
P32 HARBAZE I Y #1
e,

VBTV ARLEV Y LEOBEWT LA VEREFEHET, SN AR Y Y
LNELLEGRE N T L ) BB OO AT 7 4V AREE G CIS SRR EM
=FVa—/ (10 ecm AV A A, 1.3 kg m?FHY) OHFRAF% 75.8%F TK
IEICE L (5Fn 3 R E TIX 72.0%) . BHZNER G FEIALT A A TR T
B ORNEVME L 72D 18. 5% % Ak L7, MBI ORI T N A 2 O @il 1%
16.9% (AA A +EMPA) To 5, E£7-. CIS BHWIE Z R b /AW T11-
V/CIS % 3 AR NmEFEE MZB W T, [AMEIORAS ORI L 5 AR K
T & U CTHFIUCH O RN EWIER 30% 2K LTz, B2, 74 NI YT T7
AW LD ENMMET O REHESL L, JERD A = H )T at A L i L IR E
TiZBIT 2 KpEmMERE A K E <thE (M 0.01 sun T2 5L LOEHL) =R %
BERR) TEX DI LEAEIELE, RERMIL. Q1 P v —F v ~04B#H (S. Ishizuka
et al., npj Flex. Electron., 6, 90 (2022)) =2/ ~7-, F7-. &F44F
FERL A AN 5 B O SCH BN P RERER FHEANE (R ARG E
Mo EhR LBV T %8 2 E LT,

HENFEKGEM T, K2 X MEEEINTH L A~— MR F v 7 O RiEnfE{k
L ERHYA XL T M7 o AEMRE LT24 o FICHEIITHE LB
2. A 74 FRFKEE HVPE ) 2 W CEBERE (200 wm/h) x> @EtE
BB (Z2#A2h 3R 24%) D GaAs KBGFEM 4 %S L7, F 72 HVPE TYERL L 72 InGaP/GaAs
2EAENE, Av— FAX v 7 HiTEHOTHF TS T InGaAsP &L L #EA
L. ZBHNFR 30%% 2=/ LT,

FEHER KRS AL M OME = A M i 2= RIS FE LB T D 72 1T CIS FKE5
DEPERRIL L O T MMEDBEREIBRR 21TV, ZHgh=n Lo 7= I HE /R
BRI 2 FE LR TRHMI T & 5 2 & . K OVEHRN R D ALBLR AR I T 528 &
NHZEZHABEMNI LT, £72. ¥ o T MUK EMO B EMIZ D IR O
ZEIEERRE LT, Ce & HARIN LB AL IO, A NS & | mViE
T A MERF U 72K BE Tl A MEIR 2 Al DT RN E CE 5 2 L 2 R L
7=

N7 AHA NREEmOFERIZHT KT X MEROMAPED [ F23 A3
ThHb, VFULALFTL72ED R— 30 M ETRINETIZ, SO EEBRDE NS
5D HFHLAR — VR RER LA B L 85°C DMMEMEGERIZ I3 T 1, 000 FRFRE] - #%
8L THHMONELRRAHERFT 252 & Mt LT,

- ERBERBS M O R EIERE < BEMEO M _EICE T 2 MEREFMERAN & LT, &k
T ROBHEE 2 W T ERER I B AN S O BAFE . mks e 2 580 L 7=, F£7o. 2
07 ANA NKBGEMOBETH LT A 7 VLD HIVR T 2B L, &KIE
B LT, 7V —> RIA =7 LORIELT A DB AT X 58 @ik A 12 2
SLRIERREZESLT D & & BT, TRAX—HFE L Z2MBFE O A AL AN

v 7 Dt ELEE FEH
L7z, LB 0 A
I EHEDOKHELL iz
KL TuwWad &l
Do

ARFFEIL.CIS T KE5E
ol - AL
EHEET DRETH
0. HEHIRDOH S5
AT ~D XK E3E EEA
D, HAFFET R
JLF— D R PRI D
RINBHLDTHD, WK
BEQ Vv —F L TH
s B Wl S fa e 1
R EERL R EN 0 B 0 3
R E R ERER S
M (BT 258
LTHY, HIEDOKYE
T LT\ A,

14




- KFE D HLE -
ek » 1A L2 B
3 % i B %
NS SIANEGNW N
HRNA T~
AT AR F —
EEFHALT,
AL IR 3 D
5 A AL T
HErRET D
Bt S OV H
B A HE = R L
X — DR
BRI E T 5,
KFETRILF
—F%F v U7 K
R AT LD
B A Bl &
FRFET %,

- NIDEEREMT TR, K
2 s K OV b &
BERIZBE T 2 72 D D filifiE
BOGEA D s Z3:{b &
5o WA A E AWK
PR Tl thdidE s R
Z Ak = 2 MeofE! - 5
Bra3E L ILECTHED D &
EBliT, KFEHEICHONT
FHICET 5 A OH
REMED D, KFEXYIT
FIREATCIX, KB, 7
=7 FEOHRE K NERER
OB EITH, T
VE=T AT, BEE
T RS T v 2 DRES
e O 2 D2 FIRZF A9
% A B o BR3¢ % i o
Do _bmRFEEFIA LI
THRNAX—F ¥ U T T,
il DO AEEEHIEIC L 0 B
& o EFEMER &2 X
D, A% —LBYERFO
FEREALIZ A T 72 e 0 fHL A 2
W5, H—mRo VYA 7
B LT, M biRE
DY & ixtatne 4 A3 %
fikiiE D MERE R 3 K UWERE
PERZHED, ARRAZ D
R A _E2 N 2 AL R E
HAD T8O D E AT A&
E9 LA A BT D,

S UKL L 5 R EE A A BEARAE MR o 2 7 A& BRFE LT,

KB (PV) BEICBIT2E B FHORAN K L THEEEZ BT 57200
BBRIE 21T o 7o, BE THE T LV OKIR & B RIREOIE 7 7 7 7 A L O3
MG, B A, T ZAEENKRANERO—D>THDZ L ZHLMNI Lz, BT
W7 — & AJME & LTS8 S L D 0 s mlRE T Mc K 0 | kDK &€
T DFEJRAE R MR Lo £ F RO LRI 21T 2 FIEEHR Le, £, &
Ralb—va ik KGR EE AT E LB RO 2 B & iz
L7z,

- O REBEIENC L v | B A RS O & BB TT & ARESME (1 MPa &R
i) T, AN 3L & RIFRE OfEEMERE CEREN S 5 mEREAREE o X T A A B
L7z, FAHMbicmiF 728l e LGl 7 n—7 o R IZERT 2 Licky, =
{32 (CO,) D DIKIE A ¥ 7 — N BEDApEM 2 m B LTZ, AEREIX, Q1 ¥
v —TF L ~D¥#E, (N. Onishi et al., Coord. Chem. Rev., 472, 214767 (2022))
27N> T,

N TR BEAT T, AKSEHRGE K OV A b7 50 2 s 4 2 RS o0 i 20
FAbDT-D, @R L SN TR EMA OFERABEM (FIH Solar—to-H, Zh=E 9%,
Mt AE 1.5 B IS LTy VT XA F 27 ARPEEITV, R—E 2 FRESS
HAERLTZX v U 7 HMmOEENLFHMMICKII LTz, SbI2, 2V Y AR —
LR ONTFERSEZAW -y I ab—va itk BTV ELN
TeWMAE % W T2 IR AR DS . REEO T A A DB E LR &5 L Twn
HZ LR LTz,

WG4 % DT K B RTIER S A T A OFERFEEE A BUPE 2 721K 2 2 MEORRGET -
AR 2 ¥ L LR THED T2, KBRE A B S 7 NOBLRHamiEiEGZ XL & L
TREFHZ - T, A2 MERSAIRRIZ /R D B HEE RWiZ L,

KEF v U T RIHEIRICIBW T, KK, 7 F =7 FOFHE K ONREEEIN D %=
FERA% & LT, E—X—H A I VT D gl Ui-, B8 L
ToKRFET L D UHMNERR Lz, ERF IR DUMERET — X 2 B L,
PETERZ DU 2B L-EHTOETT A MO Lz, £7-. TUoE=
T RRETT AL — BTN TS BB & RIS 7 2 5 E T LT,

T UE=T ERICEWT, BB 5O T 1 2 OREE L O & D 2R
ZRIRT AABEMOBREOI- D, 7 v ' =7 SRIEMED S b 2 A H 5 &
EBIT, DEUNUEY AT LDV A XX T AR DI LT o 1o, RO FLAE
EOY A X w9 2 FHEE, ROHEROILZOMEIRG R 2175 & & bic, £
DORREEIEM: % e KIEFRIET A7 DF at A RS L, v AT A0/ % 7R
L L7,

=R YHA 7L TIE, 00, DWRIN & ERHEEEE 2 A3 L it o MEREm
EROBEREILIRZ D, AR A ¥ v & @R Tl s i]E T 5 Z LlTkE L
Teo FTo ALFIRBZEBRO T D DERA A (CO/LIRA A A) #EITE T 2 BB e
&7 U — @ kel (DFM) B L. K& L-LdD C0, & DIMIZWRIN ., 7K
FRafhad 52 LI12X 0 DM I X D IRIL L 7= CO, D 90%LL F%& COIZAEM|TE S
L EMER LT,

AWFIZE 0, —Eb
IRFEDKFILIZ L D A
B ) — VAR DB 7
o —>7 1t AN A fE
B, ALK —VDE
PENMETA] b M OV 5 7k
D FEFALIZ A 1 72 Bkl
T, FEAET =
T A~DORERIZO 2N
HIRP BN, AR
RiFQ Py —F L TH
S LT, AT, @t
K SR = R L — A
Ay AT nd LTHSE
FEELFEH LT, TN
LORKRERE X, H
FEDKUELL FIZZER L
TW5b & B CRF T
o

15




- TR R R
MBS R T A
ZAAHLF
VORVESN N @
B\ EE O M
EN B E AF 5T B
HxiTo, *
7o MU D
RHFH B %
3 % th A 24
VAT ADFE
=FEIEL B
L. it R 2
DRT V¥
IS A /AN
FIH 1l BA 36
21T 9,

'i*W¥H
2 Tk LA
HansER
b7 "4 A
N OVENFE 28
F RN AT
W M B RE
s W SN 5.3
fiT D 1= FE AL
DRFEZIT 9,

- YRET B IR B S R T A
ERRA LY v MR
EHATOBFRIZE LT, H
WNIFFEE DY —H— v 7
ZED . ENAZEHURIC R
W, BRI X T L
DFEMFAE - & b, il
Brlie B HEE . REIEEY
AT LNEHEEITH, 2,
ek D THAFE AlREME~ > 77
ELTOMPERRT ¥
NVEHIIZINZ T, Y AT A
R EIR/NT A—H T
H5 TRNTERESRE ] O
HEE AR 2 S B
5, ST, HHBEGKRT
¥ LR o 4 [E R BR A 4R
E L. JERFIECIXEHm A
Lo 7o RV B A
iz, U 7 B R
A OEIG D32 < 72 2 Hlsk
[ZBT HHFEAR T ¥
JVEH & ST %

- BRULFT A AD TR
L —EE R b N -
27 E M b T
NanoSIMS <°H b Y fitE 5% &
ZAE U 72 e s o b Bt &
FEARAICTE F U LR AE
PERE T BUREAS A7 A L2 L 0 A1
el blT, TOREE A
(2 L7oMBERmE - Smick
T AW EBEIRSIOSGEIC
LV EERET N A AR %
HED D, BNVEEBRT A A
[ZOWTIE, HBPERED M
% B LB Rt o BR%E

B4 BER O XL =< 2P A b AT A (Hydro Q-BiCe)
DEFRNEEOARHERICEAIN, RFERYILE 2 DKE=R LT —ZF]HL
7%y h+Po -oxLF¥—-ENLAGoT,

«NEDO 225 DEFEZ 31T AR HHEUHE, G5 T 1R) K OVLE B (50 17)
[ZHBWT, MBI, HVE - SUT — 2T BEAE STHORS A48 12 2 0 A8 R ST H 2L
VAT LOFEMRAE - BT AL EATV, B, ROBREE A HEE T 52 L
(2 &0 [l O G E B R T T LV DOHIR A RE LTz, ZOREE &I
AIREEHMEE . BB ET T L OME 2B Lo, RFERFIL, Q1 v —Fr~D
# (Y. Suzuki et al., Geothermics, 105, 102525 (2022)) (Z 272N -7,
ek TR FIREME~ > 7] & L COMPFEART v v VEHMIIZINZ T, v &
T LARFHIME IR R TG A =2 Th D [RNTEYRER | OHEEFIERBOTD,
OB RS AT Mo OVHIL N /K SRENRAT 2 S80E L 7o, BF0 4 IR, IR OHEIKIZA
B4, FEEFEE, EOaKEEEE O T /AKERE S T /KHEICE 2 DB s
BAEE T /AT L0 R U, 1R RS O T KR K m & 725 2 & 2 5
Mz Lz,

M BR T v VEHMI O R E R 2 A E L, Mk FIE TITFHE S L)~ 7
BVIEEY 70 8 & FiIZ, JUNHLG 72 EIR B AR OEIG N E < 72 D 2 HIBIZBIT 5
HIFRER T o v VR A2 AT o 7o, /N2 EEROA T, 205 U R K 23
Bt m AT & EOHBIZ 361 2 I ER T o o v Ve F1E 2 BR %S L7z,

s B ELOBIRIC BV TIE, IR BN TR A A T —REVEMEHZ B WD
T, HRTHD TR Y TIN—T KA AT —DLEMRDERRITL L, BYiE R
DFETRRT % 353D 1 LU FITARIL U7z, BAEAE AT /S A A OB L AL
B LTk, @iRMoOBEMOMAMZB L3 5720, pflL n BOBESR 7% HEE
AL HILOERFIN E b & B EME RE LT 5H 2% L, T OfER,
T00°CDIREZDEREE FC, 450 RN EZEWICEMET 2BEET Y = — L %25
R U7 IREHEEL I 2L — g T LD TS RO NK 4% & 72 2
KT ARZH SN Uz, RERIX, BEL O a T o o 7K O
OB o=, F7-. 820 1] S AT S Poster Award B2 E LT,

BRALFET A A= )V X —FE W b M - EtEm Blcmnid <, kg
JEHR X B E VARG X BREBEMEEIC LD L Ry 7 27 a0 —EERIERO
< v BT EATV., 225 fRRE CTR— RN T ORIK & TR % X B L 7=
M 2 FEBL L, HERE R BUME OMINICE T 2R 21872, F72. NanoSIMS 2 &
% ERFR L TE B L DT 21T\, BRI I E Y $LA T2,

AHFFEIC X D, R
BN 2T b DRI
-7 Uk, BT EE
BHEE, RERE S A
T LT, RS
B R BN S R T L & A
HLZEXHTY v F ki
BN EE A oD Hi BN RS A
FEBAFEIZ DR N D AR
Thd, BFITQA V¥
—F A THE L, BAE
DAREEF - LT
Zo

TS 49) O 387 Bl 22 AR D
BHUS DT 5%, 3
MAEBAR D RAR & 70 %
TR DG B LT,
£z, REFHLERNIC
ETOET Y 2 —
IVDBRSE DRI, FF
k. TR
B FEAET D IR PR
7 RS HT D Hfy
DILEREZ SRR D
bLOTH D, HRRZE
M Uiz AZé & ol =
Y NT 4 BRI

16




- FAEARET
FNF—DK
=E A
CEWART K= OL N
TV 27 &%
T 50, K
k55 <0 JL ) S
DR EFE
M7 &R A
VS TN
TREE ) B P A
T HHOT
FINF—F v
kU — 7 Hi
DEAFEEIT D,

- WIE/R Y R
7B -0
D BR i 72 W i
7, BBIMEDE
VBRI R R

i B i A VS

]

KO, 751 ADLEHIF
LA Ol LI D
i,

s TR F—Ry NT—7
BB L Tk, |5%H%
DOIEMEAR TR k3R Al BE 72
WHEARA >N —H OF N
TBRFICHL Y HHTe, JEIFE
BHAMICOWTIE, EiiFRE
R ZTICAF Yy =2 7
LIDAR (Z & % ¥ b Rl a0
FIEEMESL LENT A K7
IS ES LD
2. 77 A~ Kl E A
LOBERFINOFEIEFEHR &
BRIG LB/ 7 > K7 7
— LR O A=
273 % 0&M GEA KO
AT T R) AT OBFE -
FIEELT O,

- BB THL L SRR T
VAT LOREEAR, B
PERE Mo OVt 38 A M A& B A
THEEBIZ, UFULA
TR S DIEWE 5
Bty BASE e Oy TS 0 e~

BRALTFT A ADQT R VX —F W E AFENE - Z2Etkm Bicmg <, sk
Fem - PO BT 2 WEBENIRPLO W EIC L D@ MERET A AR D=0, KE
fRAEE DT = AR DK BEN N B AMEREE SIS D A = X L%
NI LTz, £z, MBS E COEMEMRRELZMSL L, HEER & 72 5 0HE
YEW D TR W ERIB L IEE S LT L OERIC RS LT, 2 O /VIEIERE
TER L7V ERIZEOHNEE ESWEENEE T Z L 2R LT,

c T VBN E T 4 DIV E A L2 PHIL (Power Hardware—in—the-Loop) {KAHSE
AEEANIC K0 o R A o N—= 2 NE O REMAGITHEN THDH T & a2 L,
BA%E L7 PHIL £tz . A DR~ B RFELRR RO T Tiklk - FHii T
B A — KU AT AFFERUICEA L, 3MVA RARBIRAEAA 23— & O R HE R
R 2 FEH T 5 ol L 2157, thn33a RIE X AR A ERSm THE L.
4 =E L7~ (H. Kikusato, ICPEE2022, Excellent Oral Presentation, J.
Hashimoto, CPESE 2022, Best Presentation Award, H. Kikusato, CPESE 2022,
Best Presentation Award, H. Kikusato, CEES 2022, Best Presentation Award),
£z, FINERSC b MOIHUZ SR o T,

B EEAIZ OV TR, AR & U CTZFE L7 NEDO FEI2HB W\ T, T
INIEHES A b COBID AR ¥ =27 5 A 51— (LIDAR) % L 7= @M )0
REBECTRMIB OB/ ERZ T L7, TORMREHLIT, 2HDAF Y =7
LIDARIZ L 27 = 7 @l (DSL) (2 &0 | fikiE (FF BB~ 2 MTRE L
7oy TIREEFHZ X DFHAD (2 1/10 2 A R T RGHE & LR E & (7 k
FETRMECX 52 & #5EGE L, LIDAR (2 X 29 BRI B TVE 2 feNr Uiz, s
L72FiEE, NEDO V¢ RRIRBIAIAT A F7 y Z 1T L, BUROEABETH S
2030 4F 10GW O RZHFE AT L CHffrm CR & < g LTz,

I EEMICBE LT, B/ T ¢ o R 7 7 — L 2ROBREH R I 7
R5 0&M GEF RO T F 0 R) HAiiOBSE - FAED -0, ZivETO B
WEMFgE, ERBFE, v — AXEFET —~ 2 RE ST, W RAEE TR
B OMERTE B O BB - AM BRSO (A Fi7=I(ZNEDO [ U —
VRV F =GB D RO BN O [EFR LRI FERR S/ — AR = 2 —
b 5SS B PE R 5 DR 2 [ 7= SR B A/ 7 L — R o
—Va URIR O D O FREBAE L O FEER LRI 2%t LT, ST X
~ K EHER 7 & REMERE A A B S DT N R o R L 2 SR
MR E T L — RE2Rer - fiET 5 L &b, Kiloun—2 g UlBREEEOE
AT 7 & B 72 3R - AT 3 rTRE 70 BR B 2 B4 L CEERERBR A PAG+ 5 & &
B, EPS DR - WFFEREBEIIN 2 5D RFAE3E & O AR 2 A58 L7z,

- WHRIEET VIR Yy 77 =2 ThH L NABERET — Z F 2 0 AL
FIEIZEL D, FH0 2 F 4~5 QORAFRESHH 2 E LT, KBRS
Hl ITEVAER) BT OKIE - N THRE - ENHE BRI REOHEZ
1T o7, BT 7 VA 2 O T EEREAT ORE R SO T A T O AR DS
W RHILE AN THRKR 0. 2CIRT L, EOHEREII THRED Lo e fESh, &
MBI L0 SV B RO &9 ORI ATENV AR L, Rpee— b7 A 7 F

fiifs S AL, HARDIKYE
el DGRV

WA A R — 2 [ TR
D RN, B
D ETJEFLIZA IR
T 5, PHIL A8k
Bz A~— K~ 2T
LTI E AT B R,
WLES-Z S, &
HACA = Z D2
FERIZ T e B L
HIETH D, ARIE
TINS5 T L.
F - ERRSET 4 2
HLTEY, HEDK
Yeai/- LT D,

AW k- T, KH
RLIRATEN SIS D3 IR AT
me— K 7 A T RD
N R S N 7
{b % HEME T = 2 T HEME:
oL i, #EIE

17




7K AL BE S 0D xf
KRBT 2 B %
15, £72. &R
HEHKH T TH
U5 D %2 & e Aa
ZAHEE T D,
NI
B L&
B 529 0 BH RS
2179,

« TAHRILF— -
B B2 il K9 12 %t
g BT,
L5 B oM
BE =1L F —
DEEE Y A7
RT 4 VI

Qv ADRAr—)VT v Sk
175, Fo, WiERY R
EELD T2 O BREE AR
Bty M QUK L ERH T 4 D B
WEMD D,

BRI SE LD R
7 FHERFTE & LT, RO RK
=Sy (SSD) 25 % 7=
fbEao~A 777 A
F v 7 DAY X7 G
BT 20584175, £,
B ottt % 8835

REEERE (BEHHEKCOPEHE) (B2 525 2 ERNEENICH LM
ST, REREIT., Q1 v —F L~ #H, (Y. Takane et al., npj Clim. Atmos.
Sci., 5, 44 (2022)). HrBdHuE 2 ., 7 VA HE L T OB o7,

FRTEL LA BRI F 2 AT AOBRERBR ATV BIEEMEGE TH 5 L PE A
0.5 F /B R OV BfERN =R 80% LA LA T 2 & & bz, REI LG TOIHEIET T
FMEARFHI LV #HSEAMEZFE L=, PFECRET I AF v 7 VA 7 VDT
DD, 74—V Ry 7T v IRNTHEEY — % OB KNI HY T L5
LEEERR S AT DO F A — U ESE & i LT,

UTF T LA A ZIREM (LIB) 20 6 O BRI EAfr & LT, R A LIB % 5
%, BBy 2 I L CKIRET A2 ik, BEETH 72U F 7 AlH
I OB% A ERK T H Z LM TE -, £, VFULRINERET HEER (7 v
RV ~—) BREFECZOWTHRF LI-RER. FFEOERIEEZ WD Z Lk
D IERAS v — R D OFEEAIBRE . K OUEBIEYE OFIBEZ ) LT, fr B3y
7 v ADR T — T 7 TCIL, TR R K 28 A LA O
VA 707 at A0 TERICHET T ERELY 2HHES AT —VT v 7 L&
fRAEE AL L, £ OHEIZIB W T H A THOEIRAEE, B FTRER Z & %
FHE L7,

RY ZF 1T LF ALE Y (PFAS) DM IER U A 7 & B0 12 3D O B 5 s B2y
iE & LT, RRHF 7 vHED~ AT o AT EAEBI D PRAS JIE & /A5
DELFEZRFE L, TOFmEIT> 7,

WIER U 27 EH O OB A & LT KA X g FL—
MARRIRIZEB T DREREZEMB L, I F DA X U BEEHLTWDH EEZBND
HRIZBIT 2MAEY~ v b (MEMOERE) OFTIE, U 77 3@ 10
~100 fEIZIBME L TWDZ ENmdoT-, BARIEED A X g N L — MNBIBIRIZ
B OWERBROMA L . A X A R L— MHEFIC AN 7o BB ST & 52 i
T 5 L CEBERMLAEST,

WIE7e Y A7 EEO T2 OB AT & LT, MAEYFRm RIS X | Rigk
FTOBEFA > 7 7 %R U225 0 AgESUC L D8 LWHEAKLBRE 2 BIR L, &
F& 4,000 L O¥EE|C K 5 FEFFERABR T 6,000 mg/L LA EE W) EIREOREIEZE R
% e BRI BEK D BRI ALERI S B LTz, F T BEMMNTIC L 0 . BEAKALER
THRFE DI ER R EWAEY WEFE) BDHFES LWL LEP LN LT,

ARy M) TF—2_X—Z IDEA OfFE & LT, BRFEXEEBERO TENKHE
A CFP MRt Z B2 ). [HEEHAEEIO CFP) (2B W THERE4 5 GHG HEH R HT
& L IDEA 23R s vz,

AL E DOEREY A 7l THW BB RO M54 (Species Sensitivity
Distribution, SSD) Tk} L CELmAZRMFAT 24TV, SSD DOHEZL AV D B E D
BROEMFEOEZHEDOIX LSO LAY A7 FITHW B D R & LR
DREILEORRMRMELZEN LI, £/, IRRKO~A 72 R OF ) TFI2F v 7 %
KR, BEHSA XET Y 72 W T, REREHA (K SUTEK) OB
A ADEBEA LR LT~ SSD O AT o7, KEFIL. Q P v —F ~D#H
(M. Kamo et al., Ecotoxicol. Environ. Saf., 246, 114170 (2022)) (D7

72 AT EBOT DD
Bt B 5 R A B 78 BR 7
W& T 5 L T &
%o BEIZ Q1 Yy —F
NTHE L, £7=.
IDEA 73, [E%E 0 HLHUE -
FEHT M sz, &
> T, HEDOKEL I
WCER L TWA EEE
P95,

R EXZ DY
A7 FHmAESE & LT
FE D534 (SSD)
HEEHWIALFEWE S
~A I uTTAF YT
DAEREY X 7 FHIZFR
HIRRETH D, REIE

18




O & 575 Bz 7Y
fhEicmig 72
R O EE R
MM & v =
T 2R A £
o BAFS

B A
S BIAL
& 5 AE Br T AL
ZOERBEH
fa U BEREMEAS
BE OBV
WA /0N A0
IZF b DA
FEFFIZAE L B
AR FE R
E R E
D P& PR Ak £
ity & & O FF-Am
Bt o F 7% B
HEAT D,

U A7 2B
% FEAm A 78 &
PEFHEDA /N
—YavEX
x5 Bl o
RFEE LR
5 5 W 5T B RS
2179,

O & 575 = 7Y
fh&lzmir -
R O R
S E TN
7 2R A £
D BAFE

B A
S BIAL
& P AE BR T AL
XOERBEH
fa U BEREMEAS
BrOBRFE
VA B/ A0
IZENH DA
PEREICA L 5
AR FE R
E R E
D P& PR Ak £
ity & & O FF-Am
B it o> BF 72 BA
HKEITO . A%
DL F B
=TT
Ik ER
S5 Al REME
1%& 50, BlEF
FLTIE IR O #F
7% BH 7 3 LA
EF AR

FFERR & LT, HiffiosR
FEARHPRICET 57— A
ABT 4 DFEM, KUPESE
28T 5 HINEIR Ok, d4
WEIRE) FIHOFHE B
P D BF A {5 B F A 1 i
T, ZOEDO 1 >L725
YV TIATF 2= THEREI
N5 BERER 7 a—O5HT
21T 9.

ORHIRRR L 2T 1T 2
R HE R A & > %
7 IR e o0 B 3

Dol

Betl ot 3205 % 49 2022 B3 BT 5 | HilfoBmEEARHIEIC T2 7
—ARAT 4 L LT, T UTHIICEBIT D ST AT v VYA 7 VRGN T
>7c, IDEAMEAMR T — 2 XR— A LT H7-D, v L=V T HEOT T AF v 7 Y
YA 7T at ABHFHE R OSCHRT — 2 OWEEZITV, BET A 7% A 7 1A
VR NYTF =ty FEBEL,

ot 928E % B9 2 F2ea % & U CHOMIRERE & L. PEZEIC BT 5 H
SRR UK, SEMEIRSE) R ORI OFHmBRZ AT T, 8 6 &8 & x5
ROV T T A F = — BT 2 HRER T 0 —0ir L REMEZ M L7e, &
7o AKEPRIZOW T HRERRICH R OR S % Ul HARDEEIFENC DL L 77
A F = —2TOKER7 v —% o LT,

PEFEFERRIZ L b 70 5 REAPE « REVHEIZER L72BREEMENELME L TR Y |
RAEZEBIFSESSK 5 26 [FIFFFIE S (COP26) [CRFEEND L ) ICTHIERIIB TD
fERR DFESLNIRE TH 5, o, MABTRICH-> TWAHHARDO D5 Y EEE
25T, Y A7 IZHIGATRE & 72 DGR SR LIRETH 5, 2 b0t
EEORIRNE T 5 7200, BREERIE ORI E OARHE AL « Sy BEEIIT - FETR
fLIZ X2 1HE E BAEOTEREIT Y [EIREER) OFEBAHEL TS, M -1k
HHEIR A ERE LT 6 SEIROWFIEE 128 4 DNERS U= @IRIGERA T oe 5
R, LTFO 5 DOEFEMEEFMREIN, T7hbb (a) 77 RAF v 704
B ARV OMREMAM B OBEEY 2 &R & U THAT DHEREM B BR H IR
(b) AEpE « BEFETHEL S C0, Z2 [ - S7BE L. A ST 5 RBE VG B
fir. (c) NOy FDOEF(EWZEMUL - 72BEL . AHMICEW T 5 EREVIEER L
i, (d) A A~ AR Y ~—EDOHAFREE IR B FE AN 7 i b 51 O
(ZHEREMEAL 0 2 B T D AL, KON (e) 2O DEMD > AT Aikit - §F
i EAT DB 2 HEHE L T B,

Ql ¥ ¥ —F /L THE
L. HEEDKUEZ T
LTWab,

QL ¥V ¥ —F L ~DE
R, RGEDFMIT R
HEIns%, "1
NI SRR SCEE IS AR 7
i S, ZE MM
HE~BEF D, F
2. TS OFFERE
ZILIZ e & Ot
[ 90 23R40 % #E J3ckti
L7=mZ &, RESCKRTE
LEBITHEEOEZET
7y x=7 ~ (NEDO 7'H=
v/ M) EFEL,
SFEEPHFF SN DR
REAIH L7722 &5
5. BWEMIZEEDK
A= LT D,

19




s TII =
LD &R
DTz A
D BrE M
HEBINE
DY YA 7w
IZE T DT
Al 2 B 7 3
%,

- bR R
% PEH AL
SUIHET A D
WA g
9L 5 B [0 4
I D O H Al
L[| L
itk FEAH
M 72 b dh iz
BT 5728
O fisk 155 iy K
O ¥ AT
LERFET D,

s TR =T AEEOEIR
S OB & BAFE L,
ENA BT L =7 A
HOREICRIET HE %R
HT 5, mETLI=D
LFHDO R 72 2 iAo O
I Ay b Al oD BR %8 A o
ST IREE 2% DT LR
=7 ADEUER 70%LL %
T D,

- BF0 3 AEREICBAR LT-E
KRBT I R OA F
WRIARNE 2 R0 KRR
TR R R BEVERE IS X
BTN T 5, FEmES
RATHD E W F RN RAR L
MEfss L, 7IUmIRT
X R LR B & A 10%
PLE, A& IR TIE
Fe bR A % 50% LA
kR ETLHZEEBET,
TA T4 MEIZOWTI,
ST 3FEEETIZELNE
BHUE K ML EMEICBI T 5
R T IS M OV AR
DL Z XY | SR
100 LA k. Z2E ik 100 IRFfE
PLEEHT D bR FEDY
B A PR3 5, KRR -
RED A LIRFE B R Y
U L& UEEME DA R
fh & AT A KSIZ B W

- TN =0 L (Al) BEOBRIRIRAT G- R OB ICR OZEEIZOWNWT, £ D
B EREO BRI L0 BEEE T O ER A m 2 B2 L, BV B s T LI =
UL (a-ALAMH) OFEICKIZTRELHE, WELEROEENBETELZ
EEMR LT, £, NMEREFITICOW T, JEHERFOIREE « £ O FwE{kic
RV EREAMS Y 2 (S1) M T%%ET AL A7 T v THEM G ST RIE
LA T, Al IR 60%4 EEL L7z, BAEED Si R 2% L0 K, Al B 70%2 132
7o T, WA AR/ NS NZ EIC kY JEEEES OFERREIR T D%
BRREDSTLZLEBFERTH D LR LTz, —J5. Si LSO (8%~
) HEHLRICEWT, EREHIC LY A2 & e EEm oz RE
DETHZ AR L, 2O AR L RET 2RO L
oo 8k, ~U T bW TeiiH % 50U, EFRENFRETH D . S 57425 mEiiE
R LT, RERMIZOWT, NEDO [TV =7 AFEMEEERIEER S AT L
FHIE| ITBWTREL OILFENIE 2 tha2 FEit Lz, 72, ZHVETEREDEL
WESNTWEEE, v T DBREICK L, ARRBAN R L2 L oRE %z
Gieim L 2 ¥t (Y. Murakami et al., Mater. Trans., 63, 1657 (2022). K. Shiga
et al., Mater. Trans., 64, 689 (2023)) D3F &, BI#ET D4 1 1% HFE
L7, ¥, BB DOFLIZHOWTIL, HEEOENY S XV FE S ~OFRRIKES
i L F IR A Z T TR Y, SWIERZED TN D,

< BN 3AEREITBAFE LT2FEAKRT I IR M O A AR D CO, 43 BlEMERE I Xt
T 5 KRR D FEZMIZ DOV T | IRIASF AL O HIENT K 0 KZR K DI E 0 R DM
ENDHZEEHLMNIL, 7 UK CAEEHEEDORREIZ LY CO, A& % FEE
FELE 46%M) b, A A RIRIEE T CO, il L 4 [F LAY 120%7) S/ 2 2 & 1Tk
L7, KREZDITE L2 WA T, A A U HRIKED COy/N, B IR=R % | HEKE 5y
FREDMERE EBROK 500 fii2a) &7, 2. B4 T A MEOREE K OO
AT I Y CO/Ny B RME 100 2 RS 5 & & BT, FHEHT A5t LT 100 FF
ML EDREMZMER LI, iU LD, BEEHETANE CO, AL 90%H>DH]
I EE 90% C CO, Z 4y BRI AT 6E & 72 o 7y AREREIT OV T, FRsCIEE 3 #H (V.
Kohno et al., ACS Omega, 46, 42155 (2022) (FHHRICELH) 1EHY) . Hri%SHuE
131 BT ERS® (G411 A 14 7)., BRAITEHRE (54411 A 17
H) 1E0) BNbote, 0. FMAFEEITHTICEZO LI 32 &, badn
——, 77 MEESAEE L THOILFEME A T L7, S 51T, NEDO - GT %
4 [C0, sy B OFEHER B B O | ZH 7= 2BtR LT,

R - RED CO, B DRY 7 L UFEIDOGRRIZOW T, B lZ B mkah=®
D1 E R O O A - BRI RTRE 72 7 A FRBOGH & BFS LT, REUGA
ERWERY UL Z VFEROARIZBWT, BEERY 7 L& U FEOILER 82%
(N 3R 71%) M OBOSTREE DI 2@k L, L0 ZERAMOm WSRO
IR LT,

TINVI=TLDT v
JL—RUH%A 70D
FEHbZIESE 5 HE
CE NS X R TR R Y 5,9
RTHY ., kA7
ENIR AT A DOHEH B
I ~DOEBR~ & D72
Do I DOBEEGH T
KORERFHE, 7o
EILFEMIE S 2 55k
LTHY, HAEICH
FEDIKAEZ i 72 L T
%

KL EDRETAD
B AR L 7o m R
72 CO, Fy Bt RN £ D
PRI LV EAIC
M7= 7 et Z&EO
J/IEE =/ O B 5 %
oA A X T N
EETHEEL, BEFELOD
BRI R IR A ARG L
etk BED
IKHEE T2 LT D,

20




-HEKL PR T

A H D R B
TUEDTR
T ' A
A F v D5y B
EINEEN =Y
A EhiE A8
RUEICET
DB &
R D,

c N[ F = A
O A AT RE
B ED
FF & IR
5 FEAM KL
CEE (e TN O
(2 B RE AL 2
in D BLYE & W]
RE & 2B
732 fis B 4 Ay &
BT 5,

- BIREER I
BT L HEAH
T % L AR IA P
LCA & & L
-7t A&
7 - REAm LT A

T, BHEh=R O LN AT Re
DO O A - FFIH
75 F]HE 7 PO 72 BH %6 4
ZDO

s HET A E TR D%
FAEW 2 &P D
& LT, BRI ERE
7 D EZh AL L OVFERIERER
(A AR T ' = T[]
UL« FIFHEN 2 BT 5,
7 v =T R IZ D
TIX. 1kg UL BB A
EM ORIEEAT AN LTz
IZT, ToE=TEHH
A e B LB T RE e 2
BT 5,

c XA FITH )LD
THEIEZ AR LT,
LSO > AT DB 5
T T VT TR
Hfs L. 50~100kg/ H Hikt
DT TT 2 N OFERFE
AHEAT O, WEAEEE R L7
PET &3 i 0D BOG (2 B
LT, R ik~ 72
PET &AMEHIHEH TX %
POGSAZ R L. LA
BYERT D,

- BIRPEBR AR 5 1k
1R 32 57 BE IR 20~ & 1) B
FTO—EHT ¥ RTHL
T B R PR 3 B 5 | il
B LW o T AN ERIC L D
RN EBEREL 2D L9

- BRI HEAN O @ 2= b e OVFERERBR 1258 H v §E 72 7 > & =7 [\ - F]
FEAIC DN T, EEEFE KBRS 7272 o T 7 )—UBERERIAR 2 B %
L. 1 kg A EORGERINZ ML L72 5 2T, 1,000 mg/L-NH, % &7 2 HEHHE
REHRE T O NH, Z2 99% L EWRAET D Z LIS Lz, £z, gET AN DT >
F =T RUEAMTIZOWT, S0 3 FEEIZBRE LI IR A BN OLBRIZL Y,
TUEREST EAEN AL EGICER LN ORENB T A EELRE T H L L
HIT, FEE A 800 [FIC A —/LT » 7 LAERE 50 Nm® OJLEL AN Al RE 72 25 % B
. T BT BREDOIGERER A B Ue, AEINICEET 5 FE, Q1 Vv —
FouiZHgd (N. L. Torad et al., Water Res. Technol., 8, 1547 (2022)) &
Nz, Fo, REAM 2 FITKOHEBEERZE, AT A—I—5% L 2 o ILFE
Jea Eh L7z,

< BN 3 AEREICBAFE L7 PET O R/ ffE OILRAPEIE RIS AT | ARBSHE O RS db
P4 PET % bO%FRE & A T 5 A U = A 7 L IEHEHME D /3 i |23 )5 C & D SO SR % 1
S U, HEAEAEAE T C, IR Y A F L& USEER & U CHW - HiRMESTE
R Lic, KFELZEAR Y T AT )V#EICEIG L2 2 A, fEAIZED T
VI ZNEDAFNEGDZ LIS L, IWHMHEOIER 2 FERE L7, Fio, R
IZEDYBIDBREIZL D . T LT Z AT AT V% 99%LL EORIEE)D 80%LL I
DOICRTEINT 2 Z LICb I LTc, RIEFIZOWTEERBEER L, 1 FOZE (7
T AF v 7 VYA 7 A S A 3 R STESE, 446 H 27T H)
Wdolz, o, ¥z 2 FHFE L, #8800k Sz 1 2 & 4 Fodt
FFgE (BEYH A — D —, AU = A7 VIR S, Va7 7 —%%) 2506
L7,

NAFZE )= bDTZ T HRUTDONT, RS A7 AT 5
TV =T )T F G T — 2 OB - B, EESG S A T LD A
T=VT TR 0 Ei L, 50~100kg/ HHAL DX F 7T o hDEE
AR B LTm, 72, SRS EEICHB L7 X P Ao Bz X
D, =& ) —VEEER 98%, 7 T LRI T0% (FN 3 R 63%) A EERK L
776

- 00, DAYBEEIR . FIHEMHTICOWT, et 20BN - B A1V, 00,45y
BEEIL 2 A AEM E To—H 7 0¥ 2 &2l CX 5 HET T AT I VER
Lice ZOFETNAEEALTCESGLIZT —% & LCA IZFE-D < CO, BEH B2 0%k
OFHEFEAE Z VT, F0 3 AR EEICBRSS Lz RIRE R b THEZIRE L. b
ORI U Tl St 72 B 8L — MR &R 2 FHEEBIR Lz, &5ICAK
FEOT ALY ZAORIZE Y | MRS CRE B & Vo 7oA N ZER D5 28

EFRICEW & mFRIZ
(B AT BE 72 W A5 44 D BA
FITE D FPkay7eE
Bk (C2EREK, B3R
TTARE) I OEFRAL
BMOEL - FIHOFE
Ba#ELz, Q1 ¥y
—Fa~fgdisn, H
TR D 7K Y 2% it 72 9 Rl 2R
HELIT,

PERFEAMTIT VYA
IWIREECH - 725 B
U = 27 VAHESE D %
BR72 AR Y = 27 VAL
DI TN AT
DR FEEZ D72 D
R THD, FETO
. E o LEFTER
Moz kv, BAZ
DK HE 22 i 72 L T
o

COo, HEMH &, = 2 b
DHIR B Uk - 25
i 55 D S BLIR & 5
BL-RE Tt 20
FER & AIAE & T D R
THU ., Co,HEHE % I

21




ORI 4 &
B35 + il O
Fila £BT 5
BREEAT AN - 1
- A O
%

PEZE - N HTEHE)
X2 DA
BRI & B8
Btk L &
FEERNns
ANMtE0E
N (NSRS
Bl BB
B OFM - £
=2V T8B
FOMELE - B
3% By D B
5% - A AT

-

Do

P D,

OBBER 4 &
B 7% « FILFA O
ik R 5
BBEREAM - {5
14 BRI
B %

PEZE - N HTEE)
X ZDHAE
BRAFEFIH & 8
BifR 4 & &
TMEER2N5
ANt E
ZHnEXw
LI, BrbE
B OFEM - £
=2V Tk
MER - &8
% H AT OB % -
MEEITO 4
%O ES
Y =TT 4
VAR,
B X5 A e
MEITH D05, Bl
IR i CTIE R D
W 5 B 28 25 T
AEND,

- HuBE K OVE
T P& 22 P12
IR B 8 I

2. ZAVE TITERFE L7-[A]
R b ik 2 YRR 5,

OBRBIfR 2 L PHFE - FIH D
AN 2 RBLY D BREERTAML -
B8 - EE B OB %

- W& &R B R SO pE R
2 B4 & JAmecAT
72T, o4 T

HERE LT L— MENT R O vt AFHlAFIRE & 7o 7o, ARIEFEIT QL v —
Fv 2 Bz ¥e#EL (T. Yamaki et al., Sep. Purif. Technol., 294, 121208 (2022)
1E7Y) IHTAED>, B4 I 2B LT 2 2 5 de 6 R0 ILFIAFSE
ZERM LT, F£7-. ZOREAITIC NEDO (B - At ANE CO, 43 BEREE K Oy
BIEIENN AT ORFSERE ) DMk & . NEDO « GI £54: (CO, 4y BB AF O AZ HERT At
FAEDOMEST) Z BTG LT,

TNt OEZ M ESE 5] Lo RER e BARYICHI L7 EIRBHFR Ot A
T IR EFEBIEDLOO, Hilmnttao “Ha L0 EINEE O
NED/N— b —y TELICHET D L 9 72, HTEA%S & BRET LRI M 12
o< TEREMAOBRFFAM | OFiEwmERR - FEBT 52 L2 B F T
5., ZOHMEERT D701, BEOMICHEIBICNTE LEERMFIZIRAN 5 5
TR ZE S S8, (1) HEE K OVEIGEZ 33212, BRI O R ERT
fili. VGYBRROERE L EHICE T D085, (2) KERORELHIRIZHK T 5
BIRBAFEF L O BB B O - b - 5 - FHEIZEET 2 0FE%E. (3) B8
B L BRBFHOPFMICET DREE=4 U 7 KfoHr. U A7 3B
T D BEINBRE L O S B E F7E 21T > T D, 5 F0 4 2BV TIE, Jiil
JESE, HARHERELBEN L WVREEIZE T DEEE U A 7 BESCR R 5 & 05K
TE . BUKSERITEE DEMFE 2 X RI LT ) B L)L CO B An I BAigAT %
& e RS AT O SERE N 1)V 72 AR OB R B 5 — RO S R Sl BRYe Hi
E ORI AL T B LA MR 0T T2 FEOBE 21T o 72,

CEYIR O GERIRE . JRILERZIZ IS T DK, N HEREY) K OV 3 s A7
£ 2 HARHREGBHOBREDMZPA SN L, £NZ b it h~OREFY
A7 Ot zAT -7, ZOfE, SLLHERO e FA, #)l&20 LT Nkl %6

MELTb 7 et &
DOHEZIZEBNT 5, Ql
X — D
G <SR P DI S )
DFFFEIC LD . BIEED
K HE % it 72 R R 3
b,

(1) T HuPE K OV P
ZRIRIT, BRI F
(2 O BREE R ETA
THYLERBE DIETE L&
& T HAFERFE] T
X Q1 ¥ —F TR
=, (2) DKEFREOH
SOV B 1T B B IR B
IO R ED
AR« AT - FEAT - 5 BR
(B AR T
X QL ¥ —F TR
#=. (3) EREiRA LA
HKFHORMIZET S
REET=X) T, %
AT, U A7 FHC
BA 9~ % B Ahr A % ) OV
SRR ISR ) TR,
Y > A ER
DA PR P FERER R IC F
WO S, fm i IR
M HEAL Sy DAL Z R
PIZBE9 2 Web 7 2 /7
— MR LinoCEs
TRARZITV, T LA
VIY)—=R%Z1T9 L L%
(2 NHK A AR 103
WTHE SN, Uk
D b, BEDK
AT LT 5D,

BB FE T O BREE
SO, THREREE O
B L BEICE T 208

22




o BRERE
Al 75 GeER BT
DIEE & B
(&I DM
PAZEZAT D

- KGR DR
BRI B
\J % &R BA %
EANRE IR 5
WEOPAE -
Hr - FFA - & BR
(Z B89 % HFgE
AR AT 9.

PN Hdak o> B SK S B4 R FE
DIRFESAGT — 5 MY
AT FHHOE Y F & DELT
W, T—H =2 L LTA
BT 5, Fio. IRBEILFLIL
(2B L CHoe I 22 8 BRI
PR YLFEK DO KE LY Sy
HEOTERE A LT
T =2 DA D
5 HEEND OHIFEKDE B
B R E a2 AR D IR
B I F 3D I B4 2
AJiet (5 6 IRFEATT &)
OFERIZMEIT T, BIgEKL
OMRPER L3I0 - EHE L T
B fide, X502, Rt
B 0D Fef AL \Z B L 72
SR R E oA I B OV
&5 2 B e B 38 2
Do

IR EUEHEIC B T D ETR

BRJE S 2 BR L IR A & SRRy
AT D 72Dl Afn 4 5
R AKE R R O B4
BRI 7 E OB A
A S~y 7O A
#DD, Flz, BEKTO
AR ENT A 2 & LT,
PEREIEENC L B AERER~D
BREE A 2 5 5 Bk oo
FECEELEED D, I
ST, BREEHAAL OV IEE
TRBHF N E T 2 IEE —
— AW OEEE T v —E)FE
TR AT A AR B AT T
EORR LT,

« Frfoe rIRE 2R BRBEPH JE (2 17)

L. WHERE e LIS T 2 ATREME SRR O BTz, 2 O b EDOEEMIIC
ATHER (2 THoHEEIZIX, BRAMY A7 NREL 2560 EHEES
e ARFERIL. QL Py —FicE#E (A, Pujiwati et al., Environ. Geochem.
Health, 44, 4685 (2022)) i 7=,

HARH SR ELRT — X X—2ADYEEO —B & L TR D T — % _X— 2 3%
fztED D=0, BIHFHEZED , MRMIKORELZE T Lz, BIHFHA & W7
U CENDHT &I R 2D £ L, Fg IR EAR [N & LT,
BRSESAICT VAN Y —REfTo 72,

BRI N v 7 7 F 0 o REHAIEIR OFHMIICBE L T, mECx T2/ 3y 7 7
T R OEBIZ ST I 2 b— a LIk AREE2To7, $7233
2 b—va L OMEHONEEZFM L, R & L, 5 39 [RIHE AR
BV URT T LATREEI TSI,

CHEIE (S 2 e) AL TUXDNA RNR—a—F ¢ U TRITIC L » T T REOHEE
B (7 L—FR) 2L, WmEEO 5> b b EER DL 0o 7o E ki & O
1 FIZOWTOEMBEZFHME L7, A (2307 -=3) ICALTX, 7/
L LYV T O RN FIEZ T, Wil & 7 78 & RIS I, RViEs
272730 & R& BB Z RB T 5 REN GO, ULEORRZ Q1 Uy
—F AT LT, £, WEAZa I 7 AFRICE LT, WEI a e x v
7oA FREEE ORBERR AL T L, B0 K BB Ol 50 b A e 2
ANZALOERIZT 7 u—F325 & L bic, ARBIGEOREL L CEia %
WRE—=VERWDZ LT BEREET L RRA Vb T 50ERkOFMRBR LD
R A A RE BRI Rk L D L A RERR LT-, M oA O S AN
& A ERRI S TR W BUK SRR T 5 O AR O SE AR T RRNT 2 ATV R I
B2 B0 R A B O 1525 Z LIkEh L, Baiflin it (H. Kise et
al., Sci. Reports, 13, 2348 (2023)) |ZH# L 7=, AEREREIANTIEIZ OV T
I3, B8 EIEBEAX O IV AV URY T AT TRERELZITo7T2 (G 4 4 7
A

KEIRDIRENAR D TFED 1 S & LT, B2 TEORNARE AV - HiEt
Z3FhE Uiz, FRC NBRREBRAMIC L D KEBERY A7 LR FEIROKERIZX
TH NG IR BRIBYRDOFBE LR Lz, U EDORREE Q1 Vv —FicAFKL
7=

* BREHHEE ORI SEINFATE & LT, OB%E Lot o v DRAEM 3,

TR E LA A
YR T NEREETAE
LTHY, BIEDOKHE
iz LT\ B,

W 1 B & IR BR %S
EITPE D RELEE O
fili - EECEEN D HH
RN FIEOA M L5
DIVICE R Z A A
NI NSRS AR L
TkY., HEDOKAELR
7= L CW\5b,

BB O 4 & BRFERIH D

23




2 . /el
DX

O TopEE
53 B T D 57 18)
EPEM O M
& FRRE DAk -
mEALICE T
% BT D BR %

D F Ak
KT D7D,
- RXEL
Gl TORE
37 B T )
LEORNEP
D b, e
B @O Quality
of  Work (QoW)
D1a) L PE SR
& DAL & 5
B4 2872 7
JBR 725 A fiEL oD Al

BA 3 F1 H o 7
FZET 5
R ey SIS
7. BRI,
U R 7 3
B89 2% £ 1 B
% K OV R
TR SR A
1T,

2 . b1 Enl
DX

O&TopEHE
53 B T D 57 18)
AEFEME O E
& BRE DMk -
mEALICE T
% BT D BR %

D F Ak
KT D72,
- AEL
Gl TORE
557 B Tl
LEORNEP
D b, 72
B @ Quality
of  Work (QoW)
Dia) b PE SR
& D EAL & 5
B4 2872 72
B 75 A fiEL oD Al

AR A RS B T
. A4 R IIE R E
JFR DT A L T BRYL
TEEEOWACIZET 58
irBARs, REGESCAIT &
ELHE U7 ARBE LSRNz 331
LHEEEINERTE=2Y
7 DEANBAFE - BLH R
B, HAfrotta 328 iz mT
72 A5 - EEAT A N
TA L DRRFEEZITI, M
2T, D7D EmE A
HEDTD, WA OM A
HBEOFODOaI 2 =/fr—
o3 RO SR MY I RE R
7Ty N T F— LV AT A
(Ask Any One) O & EAL %
%,

2. Y rEE b Ox R

O&TDREZESEF T D F718)
A FEPE D 1) b & i RE O ik
A - BEICET D EO
B 7%

AT « BRIER 2 F RSO RFEF I TURYF LRI BV T,
Ot BRIy DR B MEIZE T 5 Web 70 r— MNAEZ S L, Tl X
FINIER BN IENEE TH H Z L 2R Lin LTOFR, Tz, AR O BE PN
R NHK P2 [E@E I B W CHlE S vz, AERIL. fGEICE#HE (M. Takada
et al., PLoS One, 17, 0269702 (2022)) Siu7-1Fh>, BIEWNE N ZEEHE (NHK

(GFI44E9 H 17T B, &fb542 A 25 A), HEFEWEEH (G449 H 13 H).
mHEE (Bf4410 A3 H)) Shiz, £z, BGETORIERIZOW TS Bk
HENE 2 (R (S5 E2H 11 H). TLV#lnews (G542 H 10
H)) Nd-oT=,

MEZRET D77y N7+ —LDOEE L LT, HEEERTELNTERM TR
LC, EORNFIZIE Uit B RME ~DOERMOES « K5 e FE % FREICT 5
VAT L (A0 AT L) EBF L. FRE (Trs T L) E1ToT

TR PESEE L LRI TRPKEEE A X A | KRBEIESRILOHTEE KN FEA T
BN I T D ARBET I A X 2] BB LTZe ZNODH A X A,
TR A FITRES DN 72 ST PESE TR E TR (2 f% 2 955 By 152 oD S | 2 B
THEATEHIARDER (B 6 REARFE) ) OFsto—o2L LTLESIT B
77,

EREOAEFE D (16~64 %) OHEFHTHITIX, 2040 421X 6,000 7 A%
FNVIAL AL TH D (CFEk 29 F HARORRMEFH AL D), EEFHAOD
BT TOEESFICTILHT 2B TH 0 | Fr@AEENO M LR Ok
A @mEICE Y ZoOEEZ RIS & & BT, Quality of Work (QoW) @A) |
O R EMEALE b E T D HM RO TV D, AFREICKH L CUL T O
3 ROfERZ BT,

DO— ANb7= v OF@EAEEEDm EE LT, ANDOZERME & B o /EEM2h =1 % [F
RFIC BT D N & & Dl (ESITIR D HAT &2 BRFE T 5,

QEFEFR N O OHIMD I DL OMEZ T2 & L LT, vy hOEME
H{E & N DG 2 ML G O o REERIN O mE ki L 0 | R, JEES
FTIZARAE L2 Wk 7 BRER 2 92819 5,

@il b3 2 B O AR O FEkiE(k & LT BWIEE DT — 2 LA D
DO, LOEMO T E T — & AT THHT T S EEREE RIS L D . miE ki
& 2 B A DB & B <,

FFNCE T2 U 275
iz B9 22 F R
IR AT TR,
HEEDKAEZ 72 LT
W5,

Ql ¥ —F /b 2 HiFHh
IF £ & 5w 3 ¥, [EIER
FRIu—=T 47
5. 9B 2% Google
Scholar Top20 7'm
— T 4 VT ATRE
L KRB FEIAFSE A 2 14
BA%E. 1 A IE R 54K 2 #if
fEE ., TR R R TS
T EORGEA
H AR 8T S el S
nN5%, RExE D
BUIE IR e =S SN
DEFABEALTND Z
Enb, BEOKKER
7z LT 5 &I
%o

24




HL B X OH AR
DA - & AL
RGN
Wil T 5 N L
HEE (AI), =
Ay boUY
mE A L
7o By A BR %%
T 5,

% OV 88
k7 - = AL
M. A&
9D N A
g (AD), v
ST N A
A LB
Tz BRI %,
Ltk DS E
B~ —Fr T
47T LD
EHEIN DA
REMEIX & 2 08,
BLIE s TRk
D Wt 7% BA 38 3
RIAEND,

- BB Y
— B REED
BB 5
A, BR Y b,
Pl MESEBREE
DR S
o AT A
LT E®T
Vo7 vy
VAN TRE
), AT LR
2 o il &
mEART D &
EBIT ANEW
T D AL 2%
A+ sz LI
AU/INE A
T A DM
& R ME & R
HoOOfEEME
A FEME O Bl
R B e E Ak
T % Al % B
5 LIERET D,

- BLGHERA XD T
(2. B3 AERLIZBR%E LT
HIFE O AR — 38T
HREZ A T-T7 — 2 OIS
AL T o AT b DR
BT H, £, ANkwm
RNy N OWFREZE D2
PR D= D DFEATHFIZE
WTIE, BB ER AR
WITLHETLEHETHD
SafeML OHERENLIR 21TV,
FEDOHARE AT 5,

- A3 FEEICHRE LT
B, Wik~ KD 7 E
HETT Tl < B AANL T
Rk U, R DM EE
RITOHUVMEER LiIzBW
THIWEE ERET 5, 72,
EiEfE R Z b &S
— X R— 2 LERE
ouRy hTHRETHZ L
T— (N) %% (v K)
DOERBIEEZFEBL L, A
PERHINZ D72 28 D ARFER &
HES 2,

- TAEM O EE ) 70 & HENEE SN SRR 5HAIT — 2 2B 2 21280
H U, EEDRECREEETMIZ OV T T 2e 2 8L L7, £7-. T O
REO—H D MTHRE=F Y 7 LN TSt TIEICB T D05t 2
Dice RRIVTZ b =7 7 —F7 7 F v ilEMRFEERITT, ArRy Mgaaflk
EICBD D A= —Ra—P—L LT, ET/LFiE SafeML OHEEENLIREAFE &
(L2 ST BMEEIC G e D dETHIASHRR & FEMHEI 2 A5 LT,

SR 3EEICEE LRy Y X U MEERELTEEZY 7 I U L-ULD
FEEEDS LB AN THEREIZHER L, ER b A N—ZEfIcBIT 5 I =
L—a vy OHTEETHIAMETIEEAMHELL, £/, BEBRHDD A AILE
LA Z — U N —EEIC RS L@l - SE R e ARy N7 — A 0#E
Apica B L, BuB AR & FHRURHCREZ M2 o, BEfFFIE L D & FeBH)
EOMEE AT RE AR B EGHE TR AR L, AEEIIEEBYRE ey —T 47 2
. 9B 1D Google Scholar Top20 71— ¢ 7 A (1. Kumagai et al.,
Proc. of IEEE/RSJ Int’1 Conf. on IROS, 9981906 (2022)). IF fif&Fm3C 2 %
g ST, E7o, REUSLFEMIEZ B L, fhaF2 i~ R A TN D,

k1% Google Scholar
Top20 Yo —5F (v
7 A fgi S,
70 RIS R ST O fifi i
FEREIC LY, BEDOK
eai/= LT D,

25




OA&TEIZET
1A T 5 v B2 Al
ZIEH L7k
i~ R A
T =1 R
E3 5 Ao
B 7

WA~ R
T Y= A
ORIMIZE T
L& LT,
PN EIN
OE=41Y
V8 S ROX i
S DYRERE - [R5
vy ST — 4
IR L TUE
i T IkE LD
FHNZHRA L,
A W AT 04k
ZEBREIZIA
THZ L TR
FE 5 iy O 4

- NDETY
N A
N7 e - S I
To g 28 U
T HAEELSE
B LoD
TR nrk & X
L EANCE
DETEES
REBDIRRE
(2 K D APENE
L QoW ok
Z FEHLS 5
JEBAFE 21T 9,

OA&TEIZET
A T O v B2 Al
ZIEH L7k
AL~ R
7Y — B ZIZ
B35 Ao
B 7

KA~ R
g7 —E A
DORIHIZE T
L& LT,
(P NIN=2)N
OE=4%1
N/ QO S
DR - =
v TT— &
IEH L CLORR
TIkE LD F
R L, H
ARG S
BREIZI AT
%k TR
7 A D L |2

- WEHANTE Wk o
ERaIa=r—T a8
rOEBFIR T 5 ks
. 7 v — MRAESER
%38 L C QoW BEEFEIE 35z
FoREE ST HZ LT
HOMNZT 5, £72. XRE
MEEH L CERaI ==
r—a v E XY D FER
RIEAFEL REANICEK
WCHRAELTEAI 2= —
va b iEEATRE R
F D QoW BEFEEE A HE) T
g LTl b3 % #ie
FHA D,

OB T AT e mHe i
ZlEH LI IR AR~V X
T —ERZET HEMD
A 56

cEFE I R 2= — v a UBRREZ W e QoW BEFEEE ORI T A D | R
RRIROVEEFRDEZ D 2 & THARE OBIBIAMBHEIN L | SR 72250
KTFT2Za2ERMITR L, £lo, EE T ASA 2% HO TN ORRER
TV T R =2 EE T — 4 ORIFFEHTFEA R LT 2 B THEIEL,
FEBEOEBRMIZBIT LT —F 28552 LTl Lz, 61T, QoW [h Lo
T2 DI EHROEBEREE LT O XY A IR ZN— ABRE A S L, W5 T
SHEEBMOa o= —va U ERET IHEZMAAALTA V H—IN— R
BREMBRELZED T, REFIIEBRFE 70 —T 0 07 28, 95 1 #A Google
Scholar Top20 v —F 4 v 7 AIZH#E 7= (M. Otsuki et al., Proc. of
the 28th ACM Symposium on VRST ’22, 8, 1 (2022)), F7=. HFEHFZEHESE 1
th, EFE 7 v s NERATREME (FS) SRAESFE 1 23k Sz,
WEENZ AW kDER 2 2 2 =7 —3 a VIO EBR IR T 55
BIZRE L T7 7 — Ml Z R L, PiisARIE#E 3,253 0 5 B At
DRABLEIRDINEA LDFT 4 AT =D —DHH LT —2 7 Lo P 7 a7
WV, L9884 TV EGRE LT Lie, RO A T 4 AT —T1—
2 LT 24D A v ¥ B a—iliE S Eh LT,

TR AR O LR | mlinaE O A TE OB D ) _ESoft 2 PRI R B R S O BUR IO RRE O fif
WRIZET DRV R T —E2DFIM A BN E LT, HADLEIREEDE
T AL KOG AT, T =4 U > T Hf, ~ VAT — B2 DR O
AFFE BRI 2 BEIRE T L HEE L TN D,

THAFEOEREFIZUTDO LB, (a) HADENE « PEFITIS U CTREAT
B~DETFN—T g U B S LR - AT ZBR L, OB AR
RAEFHEICE DNV AT T —ERCFEE SN, 2K Y R TR5 &35
R bttt Lo | EREEM A IR 5 ) & ) iR ERR T~ D E D
BT&E 2, (b) @ BT —22iENT 07— - = A7 Ty 74— L4
DN NT T v b7 +— L& AT FIREO R T RIEAT 2 B3 L, MEEL
oo ZOFIEZ, Bex IR - EET — X Z2IEH L, AICES LIzt A —
BRI DN D T LD WIFFTE D, ARFEHEIT Google Scholar Top20 7'z v
—T 4 AR S,

51X Google Scholar
Top20 & o —F 4
J Atk s, RH
SRR ZE 5K D i it |
INHYE B LS D FERRIZ
X0 HEDKUEZ T
LTW5b

EREFHENICHE - T2 BAR
EAETERL, LLFO
KO R AR LT
W5, (a) EADEME -
PERS IS U CHERE T E)
T 5EFN— 3
NERIE R &7 WN
THHEMERE L, &
MmREEEDO A~V AT
TH—t & LTHE
FEIn, (b) 77—
e —ERTT v K
74— LG LT
FERBE T (7 - —
LA VORI S
LEAN L. BiR
K —H @ L TiE
HTEbZLEMFEL
7o, Flotbmdidkz R
P 2 7= An 3 & o
¥ . Google Scholar
Top20 Y1 —5F 4 v
7 AN & DS
RDORIHIZE T2,

26




(2D BAT
ERH H WV
RS
e 3 £ oy 4 B
¥ 5,

DM B AT B
BRH DWW
FH 52 & AR
AT A& B RS
T 5, 5% Dt
DHBHL~ —
VA aP AV e/ e
FOEEIR
% AREMEIL B
L8, Bl T
X YR D HF 5 B
D RAA F
Do

- B EES
TR S
BN DYt - =
T — 2 L~
VAT —
B AR R
R CINE S
LYy TT—
Z NG BUED
DR R A
& -1TEN R A
SR L R D
S Thend 95 RN
A THT 5
£ 7 )L & W78
BRI D,

- B SEEDOHRETH D
HH 2B L7885 T CToOiR
SUEHIBIE T L BR%E TRV
TATENRFM A & &2, SEBR
BRIZB T 21787 — & IUE
21179, Flz. SF0 3 FHE
(CEEPR U7, fEREE A TED
DHMERHZ B 2 8N Rtk
ZH i, MAOBEME - M
AT UTe, fEFRATENC XF
THEFR— 3 0 EIC
W 7= B0 3 4% - T AT
EET 5,

- 7L X7 Ub LT A
REM, BVEEY 2 —/b,
MR EE S AT DA L
7o FPAEEAEAIN TR O% R
e, 1 R E e B Eh IR
D i A SAF #EME & FEAl
L. ERAMEFEILET D, N
A F~—RIZHONWTIE, &
VY RT ADTDDES
T 7 a—TMEORGE - &
B, fENT FIEOMESL 2 D
Do Fio, #EIY R 7 FEMG
Bl ot 32T T
1 B L E DA R % L
ELCES a2V

- DERAOREE O FERAE | B DB - MRS DWW TERNE S L 7 R TE
A RA Y E—UDER - FoRFE, EFATENCS T D EFN—3 9 U Rk
UCHR R - MATFEZRN T 2 FEEZRE L, BRAEFEFOMEANEIRIZE
B A R U T WIFZEBRSE R 23 AR IR BR AR ZE O BT 72 ITHR L3~ 2 PRIBUI A 7)1 F
DNVAG T H—E AT T Y ~NLFIEINTe, ~NVAT T —E AT 7Y ~D5E
X, AMRBREEID LAY ) —2 &z (5542 H 27 H),

R A TENOHMERF IC AT S IRIETH 5 5 DIREE - MEIRFEE O H A4S
FCOFMMiE HEEE LC, MBI LTz 5 DT T v & OHEIRREE £ 5 1
) OMERR % VT, ZRENORBORIEITE > TEENT 53 A~ — I 5
DT RSk N~4 7 v RNA) #[EE LT,

HEAEEPIOEERELZTLBRTELL2ICTHZ L2 HIEL, BTG E
(Valence) & REEE (Arousal) ([ZOWTOFHE % I L=, EHBETEEDORSE
FHROPEFEL R, TAFEORFEN—ZDRILFAT OV TEIEIE (Valence)
L REBEEE (Arousal) ZFH~7c, T OREER., MERE bIT, FSCFITEGE & REE
o 2 @ BT U TR T DR SN, £ IS ORSITFIR,
(1) TRV, (2) PREORREE, (3) NRICHE-> 72 SEERE. (1)
PR - 7o FraEdE . (5) FRRE O, (6) 5RWRIEFD 6 2D 7 7 2 4
—IZHEIND Z WG oTe, AFRICE - T, RREOFRIT L - Theii e
BXFOry NEBIRTEX D L5127k o7e,

H A ATSEREE COITEN T — & | & IR A B BiEish oO#EiR 7 — & & IV
U BRERRIN PR A | R 7o iR TEY 2 il R S & R RR AR O
AR T VARG L, 80%LA LoD B TR A RN R E T OFRBI ) L7z,

- 7 U XU T L LTe 2EREM 2 S U PAE AR MR 2B L, 1R
G ERENIE O ANE LA HEME 2 FFE L2, S 512, A MLV A~ —I—H A%
LRV BAREEDFT O —T T LA DR — U ENTIC L B IFREY T
DA B L AR Z FEH LT,

HRfE U A 7 ST 4R SR Iz NS T AR bR & oEE L CRii S v A
W72 TR A SN U 7o, AN iERR & L 7o TRl ORE SR & L BRTES D

LEXD., AERIZH
FELL EIZER LTV 5
ERHIT %,

AMFZETIE, EADE
Mo PERSIT I U C R
TINS5 T N—
varom ka3 -
AN T D H & B R
L., RERBIEARZFED~
WA T —EREL
THaFEEINT, L
oz b AR5
DECRIE B EE D KHELL
FIZER LTS &
2D

27




OQoL % [n] E
SHELEME -
TR HE - RO
IRIRIE oWk
DB

TIT 4T
AT DE
BUZEBNT 5.
2 W= = A
BtE2IEH L7
RIFICE D D
Bl & OV
FROBAFER, [E
AT A D> B [A]
wWHY e
T— a3 VFE
TG B Y 72 0
BOIRTE & HEFF
ISR ¥ 53
a3 %,

- fE N DAETE -
AT EVRFPE LS S
CTC.ZDERE
RS EREIC
LR &5 X (iRl
N A A ET
AL ATENE
20 ) &2
iR LT
5k DR U
A7 AR R it
Rk BE o d 3
Z FEBLS D8
7o 7o fd R A PR
FiERH —B
A % HF 5 B %
T 5,

OQoL % [n] E
SHELEME -
IRIRIE 2 W
DB

TIT 47>
A TDHE
BUZEBNT 5.
LW E A
BtE2IER L7
BIFICE D D
Bl Je OV o3
DTSR, EIE
A5 [AEE
WU ANEU T
—3 g VET
TG B 720 B
R AE & M )
&5 H A
2T H, 4

ATRHA & Rt 95,

- N 3 IR LT
e DHEFEIRBEDTH] - /30T
Bk T —4% « h—eR7
Ty N7 x—L%bH &I,
S0 3 TR L e —
Al — AFHE T L 725
T REP Y 2T L DYLIE A
179, e, 74 AT —
N—=RmEE e DY —E
AFAEERE LT — A
r— 2D BRI EHICE D
W= Web 77V r—g v
DOEr - BEE1TO, £L
T, B — AT — R
THESSEREE FERET 5728
O BARW Ip P — EANK &
BHL, AR TH—E
ADEFEEBREIT 5,

OQoL Z A E X+ % &8
B - EHERE © EREEE R TR TR -
WA O BA%S

FHERETHCHONT S, B ) 27 OFENEITLVIEL S W) IR ZRT,

c EHHFIED—D>TH D Probabilistic Latent Semantic Analysis (PLSA) &
RATVT Ry U= (BN) ZAEDLELZ LICL T, NH#EE - 7L AL
DFFRTRZAT O ET VAL L, BIRERT — 2 1A L TRl - BEEZITV,
fEFREOHRZ THT 2 Z N +SAEETH LI L AR LT, £12. 7 —4 -
P —ERT Ty N T+ —LOEREREF T A VAR N — A — R L
L7=Web 77V r—= g ORIEEZITV, ~ILV AT T Y — B ZADFEIEER % FER
oy =7 AL EE L CEB L, — X%l U FiRT —#
WL ET VO BHEMEENTRETH D Z & 2R LTz, AFEHEIL Google Scholar
Top20 DIEFEE7% [EEE BigData IZERR <417z (Y. Kawai et al., TEEE Int.
Conf. Big Data (Print), 2017 (2022)) 1FA>., ENFE 2 HETERFE L,
¥R L2 — A — R DL T —F P —ER T T N7+ — A4
EWeb 77V r—va v OBBETEL LT, A\OERER., ITHVEREHERTT
WToHDHT VNI A U EREET DHEAN A BR L, BA% LB e 2Eic
BV THNOREMR SR 21T 9 VA7 MG STz,

il — R — RS T—H - B —ERT T b T+ —L & Web T
Var—arOEO—FE LT, —ERFHAEDOLIELITE 2 ERT T L
ELTRBAT DT VAINYA VBT —EANOHEERL, 22—V —IC@ad 5 X
AT O Hil 2 ZEOIRECRLEL & L CHERET D FiEE2RE LT,

BOREOMSHEE LTSS RZET oD, BE, EHHFEMIE L E D
IR EKRETH S — 7, HEATENHIIR ST I8 D8 A HEFEm L 5
BRI 10 FE, A%, A D ORI B AR DR 3 T Z &5 |
NPT % 65 bl EOEIG Th 5 w313 2040 4221% 36%2 2 L, Bkt
1.5 ANTE5 L LD 1 NEaH 2D Lt bEFHREIND, 20X HIZ
R EIZ AT 2EABEIZB W T, B X FORDIC LD F KT, Huski# o
ERERG 22 DYLR, R E ORI fk 2 2BEICE R T2 2 EDBREI TV 5,
o THEE L) & D SR EAR T TS DR BNSETHY .
B ORERET M DI NEE Th 5, FERITIL, fEREMEHZ BT 5720
DAL= NR—=P L AT 4 VT I B ADT AT AEFICEERT D, 2=/3—H )L R
TAANT 7 RAL, FEE TS WM CRATE, EEMICEE L THAE
HDE (QoL) KT EEHZ | HBERZ AR L T5EEMEO®EWVIER
EAARPEZICVWTHEZTE LI ATLATH Y | EFEHFMIEM O FERICE @
%o £ 2T, 2WreE MG U7 IR IS BEE T 5 ST O 8RO B S K OVE
BN APLEEH Y Y T —2 g VU F T, KB LEIRRE 2 HEEE - 7 195
7o O DEANBARE Z HEHET 5,

fEBIRRE D HER IZ B4
LT THET VR
BELT—% - —t
AT Ty N T H—LD
R L~V AT T Y —
B2 DEFEERDIT D
Aoy BRI ANA A X
7 NSRS IS E S
T2 e, BEDK
AT LT D,

FEREEHENIC I - 72 B
e TCERLE BT,
H R EEICEET S
MFZERREIZ DUV T H K
e 2 7o TR SU R AR &
R T T2 FFIZ QL ¥
¥ —F iz Sz
Bl i & B, R
3 & OILFEMFZE R
BN HR I A S -
Thkbv, thasiEicn
FCHEEICERL T
%o LEX Y AW
HIEDKHEZEG 7= LT
W5,

28




% D12 1E B
NN —=TT A
VAR U
W XD A BE
MHixd 208, Bl
R L CIE R D
Ak 78 BA 36 78 Fi
AEND,

- 5 i R R
it % fe~T 3 5
7= D Ak b
72 % B -
VS ANNY;
iTBR%E. S BT
HA RTA
RIE &AL
2 LB EREB
B AT
D EMRALD K
BAEITO

- AR RO B/
B TMEIOREEITO &
EHIT, FRITTREICHE LT
BEREZ 5 L 7c = A B2
R 5, PRI THE
72 DR NN T, i
HAR— FOmNnEZdET 5
L& BT, FEFEAGRICHE
7eiRBR T — Z oWl
WEEETT D, £, &
s « VAT LRFEDHE
KM ABR L. BRREtEE
MM BB ET VT LD
By BN ENDORERZE
o B#Eb7r & A2 ST
Lz, 7 U 70
R T N A A % B
T2,

DTN EBETHRET = v 7 ARA  MEERONREHEL-DIC, EF
JRA LV FLERE A Y R—T ALY BF R ONIMHFEFSE D Z LT K
ST, T = v 7 RA Y MNABEEOR G &L 8 /5D 112D SH-HEAICD,
FEYETERE & [ O ARIEN RN GO D 2 L&, BMEBRIC IV R LT,
TR U7 MRE 2 1 5 LT =AM B ZBIR L, Z OMEL O RN A LR ATE
FREENS & 72D Z EMEMWET MIZ L > ORENTZ, 2D DFEFEITHOWVT, Q1L ¥
¥ —7F L 2% (X. Wang et al., Acta Biomater., 145, 235 (2022)1E7>) 2%
*F L7,

JMZE VBRI LB CTH D MENRZMIRNT~D T 7 VY — LD FW) 72l
FHICT T, =7 Y Y — ARMETEANT 5 72O O AR 2 2 7o et 4 Y
AXTF R@mm P 2GRk Uiz, TORER, IMEZELIER S Lz Lng —7
VT A TRIEORIMICEN DR E G T,

AN 3 T, RAMIEER F OB BT IR DR R v 7 DR R R A AL &
HE9E LT, NLHREZ HWERREHEZENL L, 2K 7 OW MRk D E
ICRIHTES 2 2R Lo, DRAFEIR BB LIEV AT AR LIZE 2D
sl 2 S0 L T o Bl z TRt AE S BN TR T U o 7 OISR i
fBICERTh L. WA ATBE 72 DMl o 7 D BRSE 0 BB 2B fh & D) 1=,

T3 AFEITEER AR O B MRS ORBEE =2 ) I DT Dt
R LTz, B4 FEIL, Z0Xe o POEFT — 206 etz ET 5
7200 KT ALl Z2REEE L, 2OV AT ALY A T3R8 IRE
MR Z S5 2 & D3 ARBIZ 72 V) | RFRAVIZ A il 7o HLe [ 5 B A4 B HER9IZ
25, AR TR (ECMO) ch BRIDFEBUZEN 5 L WIFF S b,

YR RIEEZ WD BT A 720, ~— I —S0FOREma x v RS2 HE
L7z, Fro~ T U T RRREO~— D — L2 DR % X7 O & R E R DY AT RE
IR T NA ZADOFNERZAER U7z, AR RV 4 HEORFHRE. 1 RO R
FMERANC T - T, AWFEIE 3 O REEZE E OKFRWFE (55 1 HHIXSF 4 4
FERGRE) (2 & o TS i, BTN O RO EZE RN SN D,

(EZEROBENEHEE S A7 L) ZEL, A LFERICI->T, K1
TOt h~OFHMOREEE LM L=, 7o, ENIB AT 2 — 3 EbE & O
HEIZLD, HRIEEZXSE LIBERREBRZE S 27 L0 Er DT,
AT, v Ry N E AW BERZE S AT LAORIHIZ D720 | EEROH
IEBOR (X AT T7T 4 07) OREICHESTH LM TE D,

TR U 72 RE 2 1+
B U7 = A B2 BA %
THELLIC, BT
TV EOF M
iR LT, ZThboo
R NA A XD B
RIS HE R L, ME
FAT I 5D < Joim
AT A M LT 2
Erb, BEOKER
7= LT\ 5b,

29




3. SERE 7R [E
TPk ~DH
[N

O 50 70 [F £
& Ak o MR 5L
(CE9 o HME

- fEFEIR TR &
F {5« LR | Z B
fifi 9~ 2 e fir D
¥ Z HfR L
TR
WD~
— B — M
O FHR A &
FDTFINA A
b3 1l O B 5%
BAFEZAT Do

- SV - ik
T DR E & B
> 72#F THfh
BN A EE
A Y NE
Vr—a-
B i % B
I D,

3. SEE 7R [E
TPk ~DH
ik

O 5 $0 72 [¥ +
& b o M 5L
(CE9 o HE

CJBYYERR VIR L o
TR 23, RORIES
fi e - RIZFHM 3 55218
PEE OB AT 2
b, ImhEATE
FERL S E D, RFIRBEE D
R IR B & s LR
7V E O T SRR R % B
B 5,

- I B R EBSORRAENE T T L
Y OVERGEZMENLT 5,
ENHET LVEMW A HWT
PR OIRIEIZR o 5 AR
AL, b haktgs
L7=iBRICE D . FIETES
BN TE=H Y
TR DRV iA R e UG5
H 72 EE) h L—=" 7 % B
HL, FEELEL, (e
~OE K& BT,

3. FRENZRET - PiA~D
R

O 7 E 1 & oS
(2T D HVE 1 R O EE A &
HE O AT

- SERR ST HO R AR BE A 6EE (FCCS) EEAHIME L. SO N7 — & il
THEZDODY T T 2T RS, XY, EmICNETH - I E
DFFENRAE L ) | BEREZWECKLELIND, Bt~ A7)y brind
MY o TR OE AR - AR - =~ 3 v i RE DS - BT
BLIRE L, MEICHNETRE S Lo, BRFSEEE IR, LRI DN bRl
ST, AEEEILX, ZNETHLENIROHE S Z & NNETH > 7= FCCS it
THHZAFICKE LSO TH Y, MR NNEAOEEIZ LD, BAFEREDOH
ZEfiEdE & BT TEDBIRIC o7 N D LIRSS,

TOHN ORI R U A NV AREEINORREZ B E LT, (ViR 78
THE LA E—RAZHWCH R an A V22 - BT 2MEO 1%
BRI T 2 NVA LT A MCDIA) ) O v N2 A TEBERE L, A
L ADHGRN OB EE el 2 FAE L7z, REE Ql Py —F s L, 5
TR WrEE OBRICHIR Lz, £z, @QFlan T A VARG T HAA
7 BN BITHR UCEIRIZ RS LB R L2 R T A OV 7 = ) Uik
EEr - (b PAR LTz,

NADRIIFERICET HNR, F~—HOFERZ AL LT, Fv T U EKIK
g - RATRFRAE Sy #TRT (CE-TOF-MS) D drfiifi 2 Ay, B 7 V%D
AFERRREM T a7 7 A4 ) o T EAToTn, TOREE, NABEMEICE Z 514
W ATLDOER (AFRY w7 - VT lT7I07) ZHLMNIL, 5N
AR e R 2 2B E T 5 2 LIS LT, BE LRt 2 A~ —
1 & UCEEMCERBARIT 24T 5 2 & C. DS A D T3S L0 W14 78 23 AT RELS 72
% EWIRFTE B,

BT VEMWIERD ) T NT 2 1ED L, BIRECZRER & LT REIRIE AN
MEM L2 Z Uo7 VW) OERTIEZ LIS LT, £7-, Bf 34
(R U7 EB ORI T 2 A2 FICHat 2 D | BRI o0 < 72 5 Ak
FMEOEEBD, BAETHOZOD ML —=0 7707 T MR TH D 2
L. BT, ABEMEOEEZITH 2 & T, MMM OBk & §% D TN 2S i
THAREMEZ RET DR NELNT, ZNHDEKITHOVNT, Q1 V¥ —F /b
(T. Tomoto et al., J. Cereb. Blood Flow Metab., 43, 962 (2023)) % &dp
AL 3 WUTFER LT,

ARRRE T TR E L - BIKICE T 209805 & LT, #EXFEZG D
TEEN (TEWTRE - H - KILAE) (S D ME ORI A, BERT v
YU R OTEEHER OFHE - THITEOBRFEZAT 5, KRS, PISShIS 21 5 EC M
T BIREBAY — R~ v T OMERSC; 96 « BEEERH I OSLRIZ H 1z > THEOHE
S FE DEIECHPEDOHE AEROMAEZLEL LTS, 2O &b, iGHr
J& D JEIECHIUEL, BT & D IRAKIEIERCE OFEPH DOFFIA, BRI 1= 0 FE 15
A RAR HRIES (&3 D BLI - ST OBAFE . KILI OV EIE D fE ] & 15 EhRT

ZWr~DIs I S
D BRFE R R ZEIT
B HHABIZED |
fheFE AR L2 2
L, BIEEOKHESL
=L Wb,

B4 FEIZBTD 3
DOFEETIZONT
AR DF B AL, AR
B LTS A T
MmSGEE T 3 WO
MR EREIToTZ E
Mo, BEEOKAEZ
7ZLTW5b,

HEREM WD B AR % AL
L7z, WFFERRIZ DWW
TlX, A A" b
FmCiE (Nature Index
F#HEE. QL v —F L)
B WTAB LIZIE
. ENT XD B R

30




15 4 o # i L
HE D ZFAth

iR S F T
I % REN 72 [E
T &t D
LIZETDHT-
D BHTEI LI
HeD < IH W) -
LR - K-
b 5 FE E 2B
I 5 HiUE T
DA AT D
Ll Hiz,
= KINEE
KL OE#®7
i1 2 # G
il - FHIFVED
B Z1T 9,

15 4 o B f L
HE O FA

R S T %
I % REN 72 [E
T &t Do FE
LIZETDHT-
D BHTEI I
HeD < IH W) -
LR - K-
b ¢ E 2B
I HiUE 1
DFEAN & 14T 9
EEHiIT,
i - KILTEE) M
R W8 7 Hy
BB OFTAM -
T 5 D B
HEAT O 5%
DI B
=TT AV
Ik ER
S 5 Al EEME
L& 505, BilF
ST R O B
72 BR %6 5 ALIA
EF AR

- TEWTRE D S
TS D HE,
AT RN SN ]
B L E NI
2 O TR
LOE B M
JE 3 g~ K
N S B
B EN O
I E T 5
WF 72 BA 3 & 1T
Do

- NEEHIEEICOW T, HiE
AR AN B 7215 T e <0
Tl - KEHBIZEES <
AW &t SR BN MR D
fift B & R g R C o)
PEFTAR T4E O RFFE % fkfse 3
%o MRERE KHIERIZ OV
T, M - BT — X 25
B L 72 BRI R & L R
ETNAORELEZED D,

BRlZ, FEYE N T 7 ERHE
xR T FRE A B
fBL, BR - OFT BT —X
% N T2 B e 7 ik A8 B

MTFEOBRREEIT> TV D, BRI OV TR, FIRFRSCOIEH, HE KR
T—HR—RAL LTART D L& BT, BB AT > T D ARIFERIRS Skt
WREAT O BIRRA~, B RCHm A It L T, B4 F5E X, Friz, H
3 1T 2 BB R IZ DWW L JEROIEE LV E R HE R EI2%
AL TWETREME A RIB T AR 2 /R L2 2 & T, [HOBF a0 FEHED JE L
2R L LB, ZEROBEN 2 SIS LER SN, £70. Bl L
TIEWTRE - KL O T BIRIRA~OIRME S B B SRR 21T 9 #ilik B IRk~
D IIEFIOE A TND, BRI & U CIEEmSGE 41 # (N, %8R
19 ). 2 D KINHEXKIEZ AT L, 3 MOFHT-727 — 2 X—ZADAR % Btk
LTc, Fo, FE00 O CE - WU E % ORE 5 £F, H0E 243 {4 - B i
71851 (55 4E 3 H 31 AR OEE) ThoT-,

- N T 7 OW ST CTH D H IO TIE, BRI H RIS T DA HEREY
DA EH NI T H L LB, ENOEA LTEEOBRKAZRKS I 2
—Ta VIR o THEE LT, ZORER, RN 6 LHEE STz 1662 4 H
IS | OB ERITIIMS 7 T 2 Th o - AR Em W2 &R E T,
w3 (K. Toki et al., Pure Appl. Geophys. (2022) doi: 10.1007/s00024-022-
03198-3) AFEH ., LD FIFEFTF L AL 7 24T\, WFZehsE 5 - B3 Lo B %
IR JEAE - L7c & 2 A, 35 FOHGEN e STz, Z OBFERCR & [E O HLE
TR TEHEEA GBI I L T2 & 2 AFE 7 7 6 5o A8 E B R
OIETEIZ B AL T H a1 K OV VE 78 5yl 8 o RS Bh R IREE (35 —AR) |
(BRI 44E3 H) ) TIE FRF AT 2 B RMIEE OB M8 FEEL D W REMEN & %
ZEBRENT,

HEIEBF OFRA - SATIC K 0 il N T 7B W TSR Bk & Sivd 1707 4R
FARMBIC L DB 2B 2 DHEE AR L2 L £ O E BRI R
L7z, sGsicigi s, LRV U =R KA T « 7 OWE L 81

T 5% O HARAR E 1T
Hanr=FEpdsdH 5,

F7-. KILHE Kz
WTHRART 57200
T2 < Bt 24T
2 HiITL D BIRIRCH
KEBITR L CTHEHBEE
WIRHET 2%, RO
AR T 7 B
HHED T, e 5
DR 2T T21E D>,

AR T H~v A =2
I HOBEORMREIL 243 £
WELTWS, BLED
R ESEZ, BED
ARYELL EIZ R LTV
% L EHmY %,

AWFZEIL, EED R L
Dno TWiginho Tz
(1662 47 H (A |
DO WS L
BRI ER 2 D FIE 2 LA
AEbETHLMNZ L
D TORATH D,
BFOTRERI, ek
TE I LTV =
LUV RERLDOTH
D, BRI T
BEHEMENE L, HoOH
= A g0 HE A AR
(HEBAT) Ik 5 TH

31




o okl HE (X
OB IT X
% K LIV K JE
JBE 0D 3% Hit 1
B S OV N
B U R 7 g
K B R B
WE K A kf S b
U 7ok HER -
~ 7~ G @k
fili T 1k D A 58
BRI 21T D,

OBHFEDO T NE AT
PR T D, £lo, o<
D F 0 OFRHTRE S % E A~
AT L b, Hii
3 R OB R i 2
Do ZDIEH, YHEET IV
IS S HE D FHITFIED
BRI AT T, REBIG
~ v 7 UERR) ZAR L, G
71~ v 7 O % B ARYEE
FTHERT D L & biT, Al
Betti & T &S R R
B ERFZ O B BRI TFED
B A ED B,

 KILHIVE ] OB L2 F5 0
TiE, HYCEARAK L HUE X
ZHRT 2 L dkic, ptak
5. MRS R . AENEER LT
Z. Bl lZEARLOREIC
ETT 5, £7o. KEHRCK
S Gl = N & DA 2 s
M E AT 5 & &I,
TRER KA+ BT 22 KA 5
kgL UTe i 2 I3
5o ZOWED TREIERE K
T —H = | R T
—H_R=2 | LRI T —#

TRICEE LTz, [H - BIRISENBI SRR 2D 2 E TR L 2 DR Z2ERE AT L
b DT, FOEEEIZOWTIHEEICLIV A< @b L Lol

WERY TR LN REDaT - aX L I F— BB - o (LT 5 b
T, FEE b T 7RSO S A AR TR ERE IS SN EE CTh D ARk 2R L
Too AHFFE T DI ZEMR & P Wl E OB 2 RS T — 2 I+ 5 2
& T AR DZETES° 7"V — NER AL OWAR A 72 E OMBERERT vy
JVAIHALICH IR T & D AlREED & 5,

Al 2 LI BRI vy 77 — X BRIZ K > T 21 TR VI RSB NE
DEPAA T = X LREOFRMT A FREL 720 | bRk Z & B ARV OIS T~ > 7D
NBRICE -7, FEIEEIE OALE & LM ORI B % < OIGWE N BITE
DA KN LVATEIERTWVHRZBEWTWND Z EEZHLNNITHRE, 5% ONE
B N MEOWRE TR L E A EMEDOET MUIZERTX 5,

T BN 7= N—BITBWTHAIAAE Z 1TV, 1700 £ 0 A r— FHE & %
D—DHATOHEE L 25 B ORI 2 58 FL U 7o, B R EEARRE OfEF, 14 it
Fe~15 HACICE RERE S BAE L TW e Z ERHAL NIRRT,

CERRL R & O L ARG L S T SO OHER MRS R 72 TE
Wik (X727 OIEWRE) [ZoW\W T, HERAMEORMIINEIR/RT A —HT
& D YN R E S OfRIICE 35 T — X % 25 FUACHEHS U=, DY E R oo H g
TERRWTIRE Y A )t 52 & U CEN B IRERA 2 2 M T3 L, 25 o Eh R i ZE D Hh
HEBEE DM 2AT o T2, HEEMETEEFEORGERFI & LT, 7T~ U TWi)E
ROPMEBEICEFLIEEZ A, FBEROIEENC L VS F2 AICBELE ML
IRFER D KB~ DBREH G #1T > T2,

FME N7 7HBKDO P> < VT RDIZONT, S34E4 HD 12 HETht 34
AR NOFNT ATV, EOFIRGS - MERELZERICRE LT M
W N7 7 HEOR A AR OFHMICHUEFHGIC W S iz, £70, Frlil KR
ABPER 1 a2l S w5 &40, 2 oA £ Lz, BE - OFTHT—
X W EEN R EB ORI TIED T e N2 A T2 Hii- 2% L, 8 /M
DFRF—ZICHEALTIZE Z A, 96 A4 FOEHP - V30 2 L,

- R R SRR E 2 T, AT S e R K L O ) A AR 2 TR
NG TREME S, MEWICE N IS 2 BT 2R EE &%
Tz, EORESR, 3.6 THERTE 1.5 TN HFIHE AL TANLT TRIZE
TCEREKO~ 7~ OFEBEEIL, WTNOEKIZENTE 5~T7 kn EHEET S
ZENRTERL, UL, HRBEALIZEBWT, BEREAkEZ LD LI KED~ S
~DOERBMFEE KM TELTCWEZ L E2EBRT D, £72. TOERBIEEIL,
H BN X0 BIE ORI KL O HN CTHRERS S 40T U 5 iR R B fE ek
HELBLEF—H LT, ZOFIZESNT, BIEOHFH A LOH FIZBW T,
WEICEREKRZEZ L/~ ERIBEOWREICL, ~ 7w NEMELOOH 5 AlHE
PEAfaRT 2 & & bic, BEREKOUEEFANC L E 2B PR A2 5- 2 T2, K
EREITQ Uy —FicE#E S u7- (T. Nakatani et al., JGR Solid-Earth,
127, e2021JB02 (2022)), ARimXAFRE TV ARER (G445 H 13 H) L
LA MFnE ST, £, R NHBIZB SO - EICR D S

h) K OV TG R e i
JEA O HRTE ) & BT
fili (56 0 | IS S
iz, LRz kv, BE
DKHELL EIZEL TV
Do

Nature Index [ZUX &k
ENn-EmnvLrULr (Q1
Ty —FIV) O IGE
IS, v A3
WE b RSz, £,
JF BT T2 54 ]
HEifriFdmete) 128
WTH TZ2E LY
FINHY 2R - WETED
OO D BT L)
ELTHY EFensd
%, HoORAIBURIZ
HERT o078 & L

32




- BASE - Skt
KELTHE. A
B OB S8
S E A YN
& D IEWTE -
Kol EwD S
&MU LS
BILC. =k
LT v X
Ak LT
T O, ££
K. FBIEEAT
Do

R— 2 | DA ERIET 5,
KITEEHER T F 15 D B
FEAIZIBWNTIE, PRk L 72
ETOKIT AR « FH
BOFT=HXY) L TICEVIE
BT D T A 7 =
T AR OED A T = K Lfif
HEED L, FiominmE
HAAFEBREEAE AW~ 7
~ AR R O R A D
2

- 2 ODMEBIEEE (RE
B L1 O OUHEIE K=
(e NEVESR) CHpsieR
HBreFhm L, WHREELT
I MR EAL Y AT, THIETE
F— B R_— 2 DN BRI
TEREDIE R A D D L b
BT, WrEs (20) LA
Hia5 (200) 22 R4 A i
R 20 H5D 1036 5 54y
D1~EHT5H, &k
OMPFERSEZFTHEES K
HHZDWT, Mgk D XKPER
D= OHE A - 53H7T %
1TV, B DEM 25 H L
T K ONLE T — 2 BT
%o WEfF OWFEHE S %
A L CE R R~
MR+ 2007 e han
DR EAT 5, WED LW
SKEORS & M - R
WERA L=t sE Y =
7 SHBTFEOB R 2, FuN

ThD 5 54 BIFEMTERRGFTS ) TRV T TZRE L OEITR 2R - AF5E
b 5 b D KRB AE AR L THRY RS R
(https://www. nra. go. jp/data/000402851. pdf),

FIRRE KA BNCBA L ik, SF 4412 A 26 AIC, [XHHAVT 7%
KIEFRHERE DA X % B FER AT 2 —ARBR— L=V N LA LT,

[RBURE K T —H =R | - (AR T — 2 _—2 ] 2548 T7H 19 H
AR LTz, F72 TRIWKT —F#_X—2 ] Inf4 44 H 22 HIZABRL, 7V
AFEREAITHTE A, HHHMSF 445 A 11 Ho &) I EiFoi
776

KUTEERHERS T FIEDOBRRIZ DWW TEWNGESEFK L, Masaya ‘K[l - P52 5 - B
F 72 281 5 Multi-GAS 2T — & & T2 KL T AR » i S8R B
U CIREBRFEICRER L, DRILMEK T ELEfg e | ICE R 52 LT,

B4 8 A 29 BT LA &8 L LvE KA 3 7o dE - B ) B E A RS L7z
TR kY BETA - WP CTHUS LA #7 BIRIRICHGE - BOREICERL L
B SERHNC =Bk 5 & 3812, #i7 BRIk B 0B St s ) o BT 72 BuE o
XBAEAT O o BLRIIBG KB FHEARMIZERT & b [RAR O - ) & & FERRT &
FRFIZAERE L7 2 ok 0 & LU KBRS 255 & L= sk &
WFICAHEBI DL - W1y MU — R OER E -T2,

- B ERE O = Lo K U RERIZ BV T, @mEE (mV 225 fEhe
T — X & T K QR 21TV T ORI 2 B0 A7z kI HVE [ % H RED
L, Web ETHAM LT, REKRICOWTIEFTA4H9 A8 BIZT LV ARKEKE
TV, 13 o EaE (NHK 1, RE#S ) e S, Rk DT DWW T
X, FERESE 13 KILIZOWTHT 2 5RIED TWD, £, kKOfET
— 2 DR EED S TRORMES AT A Z#38(EL, &L kilioknfr
BT —Z AP Lo, HEMA AR (EEFZ), BOLERE O =R L
KITHUE X No. 22, HEFRER A #— (2022)) L7=iEh, HARHEREE R
A 2022 FF R (B4 5 H) T2HEoMEREREITo7,

REAR WL O H ILWTRE & KRTSFWTRE 2 ST SO E IR RR A & 90 L . Hi IS
OIER 2 TS Uz, FRICKRISEWTE IOV TiE 2016 FEREARMIEE THIZFRIZZDIRA
B - dhig ¢, # MICHEEOIERIE N E L TV D 2 & NHEE Sz, ET NE
PEER (EBGEE) (2d\u T, /INERIETIE R ONF=50 rE 7 VR T - 26) 1 W7 Jeg A D B
2 St BUTR IR 270 km DL EOWBIEE %2 Ehit L, IEEEO A - IRIROE
WA LT, ZHUC K 0 MEETE IR O @i & A2 08 U, S 5 £ oSN
BHR AL IAT Z ENTEX T, IGWIET — & X— T 30 OWfgHt & 436 O
BHEIZOWTHEERE A 5 HHD 1 ~OFEFHE | HHEE R T 570 DOMEEDH
BradEd e, BEART L IXIEWEIIE & KEY 27 2T RA~EMEHST 52 & Th
K WRA~OFGH B E UTd R EZ MG TETH O, M5 AIAIK & iF7emk
B OEHEE « )% U — 7LD L Ir o7,

JUMAEE IR A *F 5. BRI - AT - R ORERNIC X 5 K EBEN #
EINE LTz, £7-. R EDORRE L F 2 515 IR K O OHUE O 43 AR i
DT — ZEEP A NIRRT MO BN 72 & %247 o 7o, FRICE R UK TIXE AR

TRDOLNTWD, LA
EoREIZ. BEDK
R T~ LT\ 5,

MEE K O OB T R
ME K AN & T2 A D
EFHOTI 2L —
= 2, BEEERE O R e Ak
WZHMEDIEWR TH D,
PAREVAE G AR RS
% OB U 77k L HE 1K
ITEBEDOHED B D
2 ASICEER S
7o £, & Lihokn
T — X B LT SR
HE XA o (1LALIR)
D FFE T ORGSR
B3 55 A CIE F S iz
(AN 4 SRR 41
), Fio, AL Bh
KB PR ZET,
AHFC & = [LE K
AT - W E
fiifE L. &Ll RKH
FEX LGS & Rfg & L
To M7 B IR IR & AT seRk
B - x>y b

33




- ST B 3
W22 4 B 3
st & LT,
10 HHEA—H
— D& FHHE
ZEE) e OV T
7K O i B 12 BE
T 5 & M9
il 3% O A
R, HU R ERER D
W2 o
T B RS
D AF FE B 7 &
179,

b ER i & A2 E L CHE®D
%o ETo. PIRFEIZHLER
HEE®RE ., EESHSIC
B 57— & jndEfElc#iw
THIHANESIZ72D XD
2. EHALE RTRE R T — 4
B~ HED D,

- [E O PEBESED ALy 22
EHENCB N TREL SN
HEATRER & LT, WiE
JED D )Y - KBRS
ZPH ORI FE DR &
EDD, £, Bk
f - IR BIEEMEFEL RO
BAZIZBWTIE, IBFED
5 NBEESIZ AT T O &
DZEMZEILDET ML %
D, ZOIE), IRk
TAKTEEN AT DAFZE T,
BEHIRE T L LCTHETR
KREAR - KEF LA L,
FEHIM e KRB RIZE
VN TR AU DR A L Y
IR O AT 5T
bEED S, =51, H
TREERL Sy D BEFEW) PR HilZ
PR SIND BARSGE LT
IRVEEN R FEIZ DV T
RAERCE 2 FHZ 0+
&, R JIBLE T I s
T 5,

B O L— 2 — % B T/ 4 O & THEFT T 2 58 # 2 T 2L R T
I~ DR FERREE O O MR O RS o6 B BREAOWE, Fi, Al
SEOWEMIICHONT, [H 1250, AR AT, B, i
D BETRIRE & O ) - FEIRHI 2 M5 U, PEE MBS i ks
2 W AR SRS B N e L7 200 4R (S 1T HVE TS . R ER)
DAV TA UiREE (FF5HF1H) T, IWEFELPLLLEAT R =2 b
DRFFERAIT 24TV EEFAS~ORRY K 21T > 72,

b2 b MEEROHE ST OT 2 2 bz b T, UNALEO 5 450 1 HUEXIE
IZOVWTRZ ML E IR 5 & &b, HRE SO 5 5550 1 HEKIZ DV T
HIVEE [ L= C oD HitJeg 0D 43 A 32 817 o & B S ) < R R S 7 Ml o R
WL F RN THEICE O 5720 0 XML 7 — & VR & b 7=, MHEE S
— ZIZOWTIIHE DS DR TN 2273 o T2 MBI T O HUE RS OHERAD 7
— S ERETHTE F AL BT S & & bIT, WERH~ IR0 4 BT
WIZHWTT VAL E T2 T,

- [E O U M BE IR AL 5y 22 A TN 38 TR T K B AT (2 0 B 7 il R K

FERONGEER ED 726D MR ARGBHT R 57 B T OB LERIZ ERE O & 5 F i
PEAD GREAE_ P Lra=0h) 2T 5 FEEARE L, FEEEEREITo72, 2
DOfEF, "CIEOEMA ZHET HMAEMEENZ L 5 "CIREDOZE(LZHRT 5 2
EMAREE e oTe, ZAUC XD . BRI EEITRRHIARE T 2 b oD, HIEHE
FEDm EARFEBL LT, &5 8B 6 AR L7 B OS5 23 rlge & 72 0 |
UCYEDBEMMESIRD o 7=y AMFFETIX, £9 30 A OMRGEEZ ol L7223, S 512
EWHIRORENTEHAEEMES &5, RERIT QL Vv —F e~ S n7e (H
A. Takahashi and M. Minami, Limnol. Oceanogr-Meth., 20, 605 (2022)),

BEVWEOBATHGOE ) & L COFRE L IREEO R % GIRFHFE
P CRAMIEIRE & SN TE 7 ERIR A 7 =X N2 h@EH L, 5265 - 2Em
DM B Z DR LHEZ 5T LT,

TR PR BEFEY) (R BE AL 53) 1T BR 4025 B RS & H R /K e B R Al T4 12 B
THRMERE X FEMD F LT, MERHE ORI Z e ekl F 1k o i
IO ELDE LT, MEEDOHEE - REOZEMNTFE, M E sk OHER S
TRt & LT R KRB O 7 AAEETFIEDOB 2 5 BRI REICB T 5 &
Y 7223 AR R0 K DAR A S OMET I D 5347 D & 7 WAL HRER R BE D% E DRI &
ROLBERRRCEZFITET LD £ & HEITo T,

S PEBEFE LSy (FRTREE) ICEER S D IR S B NREERIZ 22 1T T Pk &
DOFH OREEE D h) FIZE T 2 B e OFERPNE FIE OB & B AR o JLE
LEzEn, ENTELBO LN MS 5 (BBFRINAKAT— 5, 12,5 F4EH])
IR ST & T A B O FMGE (B OFRN XY &< 72 D AlREME) OME
PEZFERE L. EMREREE L T DICHRET T REFHITOWTHLIOFRH LT
7=

TG BEFEW AL 7y (PR ) (2R L B A D R % & e ids KM O FF- A F ik
([ZHOWT, BREHOER (BRZED LFMIROBTIER) NoEAITETRR
NOKDFTENLT & (FARE) ZFHET 2 FELEEEE~TM 4449 HIZAR

U — 7 RREE LT, LA
o Eix, BEDK
WZTT- LT\ b,

TBCHR 1 5 B W 2 4 1L
P& A STAN QA
&SN DI IS
BT HHRETHY ., IR
SR 72 H T KR ED O E
B2 E T NAEE~D
B &, £, K
REH N FEL TR
720 ARBREE AN 2k
DERWETFETHD
7o, EE OB T
ICBWTHEHARETH
5D &L HITH T KRIFSE
LIS Z b R P 72 AF 58
IISHATE 5, lRIT
Ql ¥¥ —F L THE
L. BEOKYEZ -
LTW5b,

34




O F #e 7] 6E 72
EZa ol 1Y S v
D 7= O HH
A7 T
MRS W Bl
K O & FH it
Fe it oo B 7

BRI A v
7 et R
Wr Bz i 3 L OY
177 RE#
ALz g 7=
Bty BR & & AT
9, BA%E LT=H
713 PE 7 B L
BT X D 3EEE
B AZEL T
B OIS HE
ErHET,

O ¥ fe 7] hE 72
EZae ol 1Y S v
D 7= O H
KA v 7 T
MRS W Bl
K O FH Ak
Hoir o B %8

B A v
7 TR
W £ 7 Je OV
v 7 TR Hm
Az v 72
iz BT %,
BRI % L 7= Bt
I3 PE R
12 L B FERER
B4 L CH
o fE 52k
XD, 5H%D
fEaFERL~
— T4
XV EHES
A5 Al REME I
& D3 BLIRE AL
TIT R D5
BH 36 25 FLIA £
N2,

- B b
NIZA T
O fdt 4 M52 B
D=8 FEMEE
A O
fitr D & B AL &
X5 L Ldiz
IR

OFfi Al 72 224 « 220k
EDT=DDHEFHIA 7 7
e VEZ W Il e OV R i
e DB #

- A ER IO ®ElE
HIELTHBLTWDA
7 T REE DN X SRR AT
AT KO Kok RE R b
DT, 3WITHBER
IRVAT DEET D, 2
IR D FEBLD 7= D5 F0
3 AEEIZFEMAE L7 K

L7,

FNETIE 1970 FROFSERFREMIEZ K DIt A V7 T RER I,
DT, A2 FLURICE A Z B X D B L LIt S A v 7 T BRI 5
LT B A T T ORGSR MR E BREAR ORI A T T
EEIRDOEFH b2 BB 5RO R KD b TW\W5, 2 Cflifi/e 4
VYA NEBLER 2 FTREIC T D 8T LW AN, M OBEAF O REEY) D i AN % 7]
EEELMEIOBREED TN D,
Aﬁ4$fi;mﬁﬁmkbfiﬂwﬁﬁtﬁ% J 5 2 & e < HEEY O N B
ZLNTIREZR AT X A A BAR L. ALl 2iEHT 5 2 & T, %V% T
DEORRZEEN S 3 WITiBRE IO D 2 & HFERE LT, MBI T, %
%ﬂﬁ®ﬁé4V7?®E%ﬁmmﬁﬁé74wA@§%t~&~@%%%@
O, TR & g U BB, BEGhREE AT H b — X — M OREE L
LT,

= Z TR LW DR E & BRI, BAE LA A T T DR -
NERAVIRAERFE B & A 7 THEEY O RFHmb A raelc L, ¥ e = 1+ - ki
HkT& 5,

- ATN 3 AREEEE TITRRFE L7- AT NV X SR AT S 27 A AR VLT, iR A D E
ROBHB OB 3R ITTBMGEREL TCEL VAT LEMBE LT, A 7 T i
TAZE L OILFEAFZEZ W LT, SR X & 5% 1 ’k@<§%ﬁ%ﬁﬁ%@
%%hﬁ%ﬁ RTCXDIEAEEIE LT, BIE X AR SR ISR 2 EE8 Q1 &

—F iz Sz (K. Ichiba, et al., Radiat. Phys. Chem., 202, 110515

(mm»oitﬁ%ﬁ%ﬁlﬁ&@ﬁﬁﬁ%%%\3&&4@@&ﬁzy%w?

o T ERNCEE N 5T,

AR R 35m & 65 m D 2 ODOFEBRICHAEBREN 2 @iE S YT, Fo— 22k

S0 4 FFEIZRB T D
U A TR A AT,
ﬂ%%@ﬁﬁ’%mf
INA A XD NG
~Bi S, EORE
T CIREMER & D
I [RAJFZE SR L H i =
YT 4 v T EKIT
o, FllFe—r
ZRIA L= Z R
., BCiEE LS
(SLUG) MEZFIH L 7=
B3 75 K 1 RE AT A 0> FERIE
ﬁ%%%#?é . fE
Ak TT%%

fiff 5% %%W@%LT%
Do A EMMD A v
7 T DR « SR
MR E S R HFmb
(&3 5 Bl 2 SO
FLTBY, BEDOK
Y2~ LT\ b,

A FH 3 ot X
TR S 2T b A RS
T5HZLETEL O
Wy D 2k S R GE S
AL, TRED 72 [E 1 - BRI

HERTE %, BRITOL
T —F I THE L

HEEDOKHEE T LT

35




EH O D
Al- TRy M
fi &2 36 L 7=
A AT A
ZHRT 5, &
Iz A 77
ZWr o2 gE M
EhL—H% v
VT 1 % Welr
I 5720 D g
e AR &
BAFET 5,

- MBI &
HA T THE
EOFH - T
F Al 2 B 28 B
KT HLED
(L TR
TR FH
M SUE A &
BT 5, %
- A7 TH
g it T % A
7 7RI B
ERAY ks Xk
BT 5,36
oA T T
&AM D H AL
W R
filly D e A 7 987
ZREEET D,

—VERICEDER DT
Frat D SEREMFIE A ATV,
FOEHEEERD D, 2,
ST — & D AL fi#HTIC X
2 A B B2 Wr i & 45
kgL EEBIZ, TLE
TIZELY fLA T E ZHIRBIO
Fh PIZOWN TIL R
MEICL DT — AL
NATREZR Y AT L& BHFE S
%o BAEEEMER LD
IR o 0 LR ST
VAT KNEREET D,

BT TEME LT
Wrrasnhs~ 72U rh
ETT NI LE4E
A5000 % & [FISEDReE %A
THABMBRERET 5,
SIHIT, TNETITEFREL
A E " T A4 77
M a—7 4 > 7z on
T, BEY A 70, &Rk
Fr, BVEERER A S TeiliA
MFEHh 2 R 5, 17
7 HEE DAL W DT D%
EFEEZBE L Ia b
—a UEIN AR L, K
S DI G D> & G E
ATz HEE$ 2 FIEE B
Do

WX BT DRHFROFEIEEREZTT -T2, T U A — MA—F—D 7oA TR
Dyl FHU OB SR TE 7,

D& 2 EHih O 72 DEEAF O 2 wiREN IR A 0B LT, 3 dlifR A =8l L
7oo S DR OFE S faE R EiRAE 2 A G bt b Z & T, EREE 2 Rk
T& Lt E 2 L7,

R —NCHBHE T 272D DERBEICL D20 THT —FFHAH LT E AW
TFERIGEE Y 2 — LA RE LT, | m OEEET 12 mW, 60 cm OFEEET 33 mW @
BHMMeETEDL T & &R L, 25 F ¥ /L ADC 7» 5 Bluetooth W12 & V5%
EHICT — 2 2 IEFICEETEH T L 2R LT,

JIENFNEFIH L CRBIET DK e+ 2FEBRA1T V., AL 283252
& THRIETRIE DA S HFREWrT A 7 L 0. 02% &\ 9 #isd T I O 55 Be k2
FUN T T W & I 2 AR E T & D R 21372,

T OKGERRSA EFHT 572D % EEEH &R A E R A IR
D RE AL A fh - R U BRI E 23 AT RE e B R AR B AR A i A ik L
776

- LSRG W TCEHE EoBEEREA R sE 5 2 & T, ik E
Pe#g U Clt AR T 1 T 5 OFBmImEZ A L, 2 OREGhHEN 1.6 FOEH E —
K —Z B U= 2R354 28 Q1 ¥ v —F /L (J. Nomoto et al., NPG Asia Mater.,
14, 76 (2022)) ZHBd =4, HrdaE (B TEHRM (f44F12A7H) &
NTzo F TR BI 3 o AR 2 m#E A Kkt L 7=,

Al 2 A4 A5083 (BMAEER - 120 W/mK, ML LT &2 ndRiECchHL = 7
Tl (ROFMIRFCENSAECTZH LB LES) 8.3 mm) % kA% EYRE
168 W/mK &, ¥EFTDEIBMIEIE (= 7B E:7.7mm) 2677 5 Mg 54 Mg-
0. 03Cu—0. 05Ca % BHZE L 7=,

BROBEHTICET 5 Al EOTD, BRIFIEE B E L 7oA RER AT
MaEPR L, ETMEMORIELZHET DO OB FE O F~—27 L
% 36 1 r—ADBE—ENBUROT — 5t v B BEFETIC L0 Bk L., B,
NBROHER A HEDH T D,

ZEW e — 7 =M O mEERE b 2L 3RS s bR 2 SRIRFRBLZE T 2 72 01T R
b7 vt X & a T 2AEE A B%E L, fha LB IZFE O ARG ST R D2
% 0.1 BHAL CRIEALBIZR LT,

WAL —F =2 W B M T ~ vt 2 B W b — 2 —# O K Al
HT25Z8T, a—T7 4 TEOAXT A REERE CEBRICEE X 5
Lozl otz, BUE, BlESM: & AT MR OBEZf#HT L TV 5,

OCAHE CARMIEDBEL X 995 B M7 /v (SLUG) % roll-to-roll LI &
D R U7, RIS T SLUG B W2 IE A > 7 7 BhaE K PEREREAM
DFEFERBR 2 BAME LT,

A I I e 2 K5 D
Hizie A v 7 TEM O
B, M ONCHETEY D
EHmbIiz oy,
BREN R E L - BFRICE
BRCTXx 5, Q1 V¥ —F
JLTHE L. BEEDK
AT LT D,

36




4 Flanm g
A b A Y
JiE D KF R

O & YL [ 1k %f
AT B FE E
DR EFITE
73 D SRR S

W2 EX D 2 iR
BT H DA
=y A %
A& YL e R
(ZDWT | =i
A 7T A
Jb AR B
F ORI ZIT
Vo Fl-. KR
A N b
2B DY
U 27 G
BT 55 HE
) i % T H
L A& FEEAA &
HHE LXK 2h
R D FFA <2
Yext IR O+ &t
B SIZE Bk
T 5,

4. F o e
YA L A R Yy
JiE DX

O YL [ 1k %f
AT B FE £
DR EFITIE
D3 D AR

M2LER Dt 2R
T D H
anFuAL
A& YL e 6 R
[ZDWT, =
AR T A
Jb AR B
O AT
Y. Fim. KA
T AN
2B DY
U A7 FAih T
BT 5 KA
)+ i A& 15
L A& FEEA A &
L Lk 3R %h
5 D FEAll <0 ek
Yext R O+ &
E 0 22 'k
T 5, 5% Dt
=1EBEIC X
DEHEIND
AEEMEIL D D
M3, BLHE ST
R D BIF 78 B &
DHIAEND,

- REIBEE %
AN MR &
T, RO
IR« RIREZ DL
O E &AL - 7]

4. Flawv ;oA LR
YLIE D%}

ORGP IR TEN R S
DR TE T IR DT IEPH 5

- KRR - A LA LR
L7 B AR—IZEBNT,
Pl a v oA VARG
TEH AT TR IE & HEE
%o PROMIR - IR D

Rol< m v i) 2 H3EB O FBR & BEGLRIR O sRILIZ T T RBUWEA
YD XD IRADEE DRI NI DIEBPI LR R DRI N 2 DITEVESR
ZNTHEE (AD) FZHWTHIT L, VA7 Z2REmICEH L, 2a o L
G U A7 \IZPE D RHAR I 2 - B S 2 & T RO FREHERCCRIR
BIROFHIZERRT 5, O T, Frila o v A L ZAEGUESRICE 9 5 72
D, A NVAZ TR OERE TR T 5 2 AT L0P0 T A v ARKRER AR
ThrSE D EANBA T 2 HEtET 5,

- PAKCPTRIR « IRIREZ DIRI D E &AL - FIf L L LT N ADFEE A V7o
KRENROERRAE RO FEHIC LV RET 57 1 YV EOERN R, (K
BECOERERBAN OELE, ZFEh LTz, AR—Y A X2 MBI LA LG
EDOU A7 FHIO IR AT IZED U T NZ A b~ A7 B AROEHINE %
fAFE L. EEORE (6 H~8 HIZNTTD 12 E) TBEDITHE (A&

ATIZE DY TIVE A L
~ AT ERFESCBEAT
5 D R A He iy D BA JE
AR—= A X MNTE
AR UIGED U A
7 FHMED, V7 e
— NIl it D Fe i BA s %
— kL LTITH Z ¢
T, WHETAIUANT D
HHIVAR LY X —
Dz FBL LTz, Z
DRFEIT, 7o AR—
VIZBIT DA UISEE
O FEBHHIWTZIE H S
55, fTREIE &
RGP R (b O i N %
FEHT DB R
RIS Tm, AR
k= a SRR D
B ==V TWRA D
SLmpELCcTrLre -
P CE<Hm UL
7o MAT A VA
PeRE 2 AR B AT
ANAfRE=41Y
7 Hifr & O CHFZE R
REMEDDZ LT, K
YUiE & B (2 Pl L e
. ARSI EY O FHEE
FRIZET DTN
r— L LCHY fTe
EMTETNDHLESE
X TCW5D, LLEIZED,
HAEDKAELL 1T Rk
LTW5 & A CFHnd
Do

IR TRAT & W o Ttk S
EXINDYFS TS b S
L7citse et L, A
A N HIBROFEFNC &
THTET R EHR

37




BALIC BT %
WHoEZ1T 95 Z
N e i
== B V%
A& Y R 7
DRz 514k %
TV XPROFR
FAE D XK
2h 5 0 FFAfh ~
EHikd %,

C =
7 AL AEED
7 AL R %R
7D ) K
(RIS v
AT I % BR
T5, £7o. £
AL IZ K D
Lo AL A
AE 2% 1 Al Bk B
i aPFT 2,
S B HR =
a5 AL A
JE YR iE kSR 1T
WIS D728
D FEAER
FEHEY) 2 B
ERARTIHE RS
21T 9,

o E R - AL - =
SR RE AR B O i AL & i
T 5, £o. BIEOBEAT
BRSO~ A7 DR
WEILT AL ITkBU T
& A LALVBRIZBE T A9t %
HEE L. R MRIZBIT D
JELOBE) - Ak E DT
U R 7 FMICIERT 5, M
[T —FnoHilanty
A IV ARG B B O]
ETDHRAZ V—= T
VAT LT, FlanSy
A IV A YL IR % E R
DM TE 2D, Filfiim
SR FEIRMFERCR THRAE T
Do

« PCR R D N BRI HEY)
fERIZBE L Caniit bz
LHE b, fEFEEICm
T CERERA~EINR % %
K5, 7o, miEfbI i
BHLD A NV ARMET S A A
% & 8 PCR A #{b2&iE Ofi
JUBRIZIE I T&E 20220
T, HEEMEI L &b ICSEGE
RERZ1T 9, R 7 A
WA IR RET DAY
A7 FIRIZHKILTH, 7 A
NAZEIIESHDZ DT
XN T a— EIDFEA
bt Ea s R o fd
mAIZ AT THRFF O A %
R

=N O

A NARa—TF T
DOFGET — % Z BT 5

MEL B USESIG ., CORE) ZaHhi Lz, IFEHUISEH Y ] Oy Y 2
I TRHUGEZRL] EIZERITCTHDZEE2RL, A2 MABEIZBT 5
VBRI PS IE SR OUGETIZ D73 o T, PERIFAR — A_—U D [R5 R)
T —F—|TTHFJERER & 3 [EIABH L, Feoefiil. A ARG, 2538 A
74 72 15 A, NHK (2 3 [RIE &du, ZOMD AT ¢ 7 %5 T 50 [AILL_E#GE
ENntz, A A %7 RimCEE (N. Shinohara et al., Indoor Air 32, 13019
(2022) 1Fh>, Q1 ¥ —TF /3 H) ISz,

PR T —Z bl a a0 A )L A EG 2 RS THIET 2R A U —
=V T VAT KMTOWTERER T OGS O T — Z FHll 2 Bl gs L7z,

ARt UANARA TN A N EIB L EEE LAY
ANAZFNE NI B a— R LB FEMABPALTES D, RO & L
THERRK Sy DOFES 7 E (AT V) WD ET, .iUvA VAR I— FOD
TN A BNRE A FRIEIZ 96 U LT F—~ > T 24 BELINICEHME T X %
Bz R Uiz, REREIX, ~NA A )7 Mim3CEE (T, Sano et al., ACS Appl.
Bio Mater., 11, 5174 (2022)) IZ#B#Eh7-,

40 7 2 DO F R THh D Pholiota Squarrosa Lectin (PhoSL) A3, #Hrd
I FUANVADRERKL RA R 7 v RO X X7 I LT onM LL
DIEFITRNEAR 2R TZ L 2R R L2, PhoSLIE Y A IV ADZEFIZE D & 3k
YR ERZ TR T 2D, BIEREE 2> TN D U A LV AEBIZ Hxfi LT3
fuBARESOISHN GG TE 5,

PCR # AL D FE FEE BRI E 3 2 WEEYEM G OF I EE T 2 Fi i >\ C, Afn
3SAEFEICHBE L COWIERFDRRFFEE L oo Te, Fo, HHEEEREE ¥ —
(N\MLJ) &fE LoD, HARKRR AR E RS2 & OSSR EINRZ 4 X
H_LAEEEAT o 72,

BEDND ORI 2 | BREKD X5 ITHE R NSO TH U A v
ARNRT T VT ZiE - B L, RIS RET D720, DR FEEIRELD
E[EFTEZ Ak L. BT D A NV ARMET AN A ADOBRAFE D TE Iz, 54K
%, E& PCR A HEMLEEORILE E L TART S, ANEHTE S Z L2 3EE
L. SARS—CoV-2 ZEEIRD U A L 2R F-REFEH DR DE N Z L3 Z &
IZAED L. REANC DWW THREFHIEZ 1T o 72,

* T/ AR—=T A AD EERTEM LSRG R Y — b 2l E L VSIS T S |
—/VY—m— VB 2N B BT R BERTFN T O IR & B4 L

L7c BT, A LIsEE
fif 255 > H 5 D [FIE ~
Hik L7z, FEXAT ¢
TIZEBWNTH0LL EO#
ERRENTEY, H
FEDKUELL FIZZER L
TWb,

LU AN AFHE =T — K
D FE5 M A BT FEA
TELHEINERBET 5
ZLITEBLTED,
BIEDKHEZ 7= LT
W5,

HEE B CTMED &
LM bR L, £

38




(2) BB AT
Fiviedl SV 4
~ DOHEE

Fh 2GR O iR
WIZEHBRT 2
B I ) AF 2 B
HEHET S
7o, R -
2 e SR
~ 3T A b
HERE 2 58fb L,
PE 8 BIF O AiF 78
N D % kR E
L. INETE:
o> TC&E Tz
RRFRE L
DT & g
AN |
LAY i
THRESKT

(2) BB AT
TR A
~ DOHEE

Fh 2GR O iR
WIZEHBRT 2
B W 1 AF 2% B
HEHET S
7o, AT -
2 S O RA T
~F3x YA b
HERE 2 b L.
PE 8 HIF D AF 58
N D % kR
ELINETE
S TCE Tz
RKRKFHELED
HHE ) A8
[N 8
DREZ 2 T
BESRKFE

&L bz, AdtfigeZe £ T
DEFERBR T — & 2 57
Do Fio, BFT— 22k
3 < HIREPE K Uittt D 7T
MR 2 1 %,

- B o m A L R Y
JiE o SR b9 5 72 8O Dl
JE R AECREYEM B3 %
WFZEBRF I 3 AL £ T
(2R P

(2) ERBSABFZE~ 1P A
v b oHEE

AERBED D DN T ¥
YA MIEY | R
TRV M~ EHIET —~
EHi, SR 2720 O
REBNT 2. WG O
EHRREL L7 41—
Ty T EIT D,

7o BIGEHM, 77— FEZITV., 72, RSN TWDLHLT A LA — |
& DOMERBHIR 21T o T2 R, BURO Y > 7V OEBEOFHERE K Tohir A LA
ShRT (RSB S K500 B H8 1 H AN EFHi s/, 72, 1S0
21702 [ZYEL L 72917 A W AGBRIC L D . FLT A /L ATEMEAE 23 BB 8 b B il 1 e
2 (STAA) DHIEIZEM LI T 5, JREOE LR DR 4 (DL T A VAT — b
DFIZBNTHHEREATHTOLORH Y | AR & FRgitElc  L— R4 7 ORIR
WD Yot TOM, IEAMMERE K L THIEIROH 5 2 & D3R
SIRFTFHEA T o 70, ARSI, FwiE# (T. Goto et al., J. Asian Ceram.
Soc., 10, 465 (2022)). #iE (PR TIMES (5fn4 46 A 30 H), BtoB 7T v k
TH—LERTF Y (BFAETH 1 H), ZDNet Japan (5F1 447 H 1
H), WHHASE Me (B 447 A 3 H), VISION OKAYAVA7/11 5 (Sfn4 47
H 11 B), Bt3E@E (BfM4410 A1 R)), fEaisEs (S 130, &7
v 7 WmhasEE, 56, 222 (2021), HBEEFR 13D, BEATT XA TR, 68,
6 (2022). BHMERL (2, 7 U — T 27 /7 may—, 32, 51 (2022)) (T2 N-7-,

TRV b=y — (PM) ZERE L CREIRENET CHEE T 2 SIRE A &
B, EFTECED TR X AR 2R E L, RERIRELS T v L DR
ELCEFTRVEDOAZER R 7 v ¥ = 7 b &, R LSRR T RE R E A
RE LIPS I S W TN AR A FERE L, S A FEIIARA T Y =7 b4
KT 16 DT —~ 2B L, WFSEB A BLEHEE L TV D,

IR S T ¥ L DA S BTN ASE 7 0¥ = 7 b TE O
JEABEIZOW T, RO e 7Y > VA8 U T, ERMF ORI IC ST 5
LT 2 B e L7,

NOENEED AT 4T
THEIN-DOT, H
FED KA 72 LTy
%

~ 3 A L POREE L
L CHESLL, HEEDIK
WAL CW\WD, ik
RIS Ty LY
W9t % . ERMFRKRT
B0 ke i 22 BR 8 O i
WRENLEDT, B
Wiz X D eI 2 %
L, fhiRBERRS
PEEF sk m T
7o WF 90 BR 38 & HEdE L
77

39




EOMEE &
NETLE
(- FE L
THLY # e &
5 il DR EE.
L DV ONERYN
TEEZITH, S
DT A EIEk D
IR <0 ik i 12
B3 2 1%
£ L sERT
Ny
& D E F I
B v e,

(B . &)
[ IR - &)
Fh 2 AR O iR
WIZEBRT 2
AF 5T BH 278 Al 2R
I TEREL DB
FEFIEE T T
IERSTE T,
PE R BF D B 58
VAR 7 S PN
ESRFEZED
st &b
AR I e
L0 wmKED
WE &R E
TEHLoAe
(N SO
MZHCY fTe
VBN B DTz
0,

DM FEE & Z
E TLLEIZ
A LT
By fate & 9
B D% EE
B OV AR 3
BE21TH. 86
(2 A BRI D H
FH <0 B W L2 B
SRR R R
L EERRAF A
A O W 5T 5% W
D K EFITH
D FHTe,

HARENZ 1, F
ZEHT 2R D %
w5 & o 4
TR AR A 1
5 A H A ER D
Al e OV &
D HRIELET
VN, A FSERE IR
& D e
Zigfb 5 &
el SY NNER S
BT 5
PETH & DL
HH S0 B i 1
E O Ha e
¥ D HEE D
¥ 7 Lk &
179, ez, £t
DR E O R R
(hal= NN Y %
W ) BF 25 B 58
2OV, %D
REITHFTE %
HET 27290
B LT D
A 51 O # A 12
M T ET Ak
DFFEE & O

40




F o RRERICT
W VR e
Ak & BR 2
2D, B
Mo d /=
SV N T
S D [E 5 RIS
IS X PE
TR NP
T O W % ik
ERET DL
& BT, HEENRY
(2D RE L
2179,

41




HBRX2-1-4-1 EIVRERZIAN FEFE BHENFHRAES @AEREAROEXEZOMEBFOEORLIZET 5FIE)

1. YHEBEROHEEICET 5 EARER

[—2 PRI « PESEWLF ) DA AT T AR L OYETE

B4 2 BOR - ik YL FEMIAR DRI (1H

G [E AR OB kT N— 32
BREREOR A/ g VR BIE S 7 &)

[ENZAFFEBR R IE N EE BT S WP IEATIESS 1 1 %56 111

ZEE OBEEE, NE | (LEIS U CEEE R OWEEE IOV TR

IRIEERE © 15

BT % BF BRI PA . B
FEAM - AT o —

(BFFEBRSE R BORRHI & L IXFAIONT R UITEFE L Ea—D L B
a— 31— FDFE L)

2. EHELRFET—H

OFERZBEEG#® QFEA 7y MR MBEFHRETABIZET S IHER)
FEYEfE R 2 4 R 34 R 4 5 R 54 R 6 £ R 2 4R R 34 R 4 5 R 5 4R R 6 fFE
WFZEBH % 5% | 11,193,467 | 11,943,638 | 15,329, 165
(M)
= YN=F's 5,522 ODWNEL | 5,374 DINEL | 5, 083 DINEL
3. HEMBAE, PREYGE, FEFE, FRFME, EEIEESE, FEHMNICER S B AR O EBREIC L 5 R
R AR R E AEREFHE F 2 qmEs (FE ENDFEGFRESE - B A FHREIZ
DR . f5 B i
1R FERERFEEE ERRE(
2. RRFHE - | 2. BFE - E | 2. BFRE - EEHSRT) | OF A WNTHEE | =01 X— - BEFEIRICOW T, T8V 7 4 XA X—D7OOE ORI | <FEE &R > FEE | B
PEEGRA O | EHA N 058 | OBALICHIT B L O | LGN LEERE | & LT, Wi TEv COo, BT HAE 2 4817 CTHFZEBI R ICE D fLA TV 5, BARH | 3EE : A
SEALIC AN 72 (WM 2B L | dETe YL L, PEE | I, INE TONBKE O EEL, BEEOBTILICHIT TOHEMBSE, | B . BFkRE - pEE
B L ofrFE | O =—R\ZHIRED | & BIZITZE IR EEE AR H Lo HINBR IR A TS, B 4 4 | F ) o(bicm i 72 &
OEBEIIGE AT | I, =R =a— I VDOREBREICTH D e—fuel ITOWT, BREHAEIR | TELOIEFICHIT T, B | <FEEICE
(1) FEFEw| (1) FEERSD | (1)FEERS OB | FEERS O | EWEFE - HK/ K - BREEFED T — 2 RX—2LIZB Y T Z Lo T, R | DEH L E LT3V | o728H>
e 1) OEEALIC | @ FEACIS T T | T T2 E AR B O | RIS OO K B | BHEZRHE LS EEFHE LN bz, 70, MEMABESERHEE L 27 | F—%24£AH L, &EIC
) F 7o B R | A AE O B R | HEE JEBAFEDNEHE T | AT o BB & U CL BT m R B AR OB RAbICEkEh L, B | HlE LA ICIE T 5 At # o B
WF 22 B 78 D HE | D HEE X TWVDH M BEWAR T AT L0/ R BEAVICE T 2 BB A 5T, B -FET A R | Hilr, BRI AT L3R (B A2k L
S c T ED | OMEREA T S BB THIT, 1.2~3. 3kV # SiC T AL ADOREERLRLE S o | D76 OSBRI | T 0 . A%
WEIME (B=% | A otE 4@ U AR EMERED ) LICHD A TWAH N, S 4 ERE 1, | ROEWEFEFHEMN. | o B & o pE
FAWIZE: - | 54 I o o | BB RFERRFE D 58 | U 7 HEEE) 300K fHETOF ¥ xURBUIC L A2 K%E 1/6 ITERKTE, NU—FT A 20D | N THIBEHIM LY 4 | ERICET
ToRETE URE | 1B TE LRERE & — | IZBL R ARRICEE T B, - BARPYZRIETE | mdh s e/ N B LI E T 5 i A 157 =T 4 VANV AT | DB
r—JEYLE S | JEHEE - Rk S BAFE B BB R —OFERCIZHNERE =L X —HIHE N e LCUE | 28, TV T o8 | 2H% L2
LD k| D12, BEITE - REND D& | J1%#t & OB - A O L TE FEMERF S OB Z R T 572 Jele X | I, M A~ — k| T Tl
2> TEY | »T kv LFEF SN (B= | U8RI X5 EEEE AR - HIEOFEN ORI HA TS, of [ b FEEERLAOCES | 77 v b7
L RIMF 01T | ZE55 TR OV & H U TIREE) | 4R, 10KV B OERBUCWIT, ERHZR 6 A T SiC 7 = BT/ T — | BMPEHE, RO 3L | 4 — 4 0 il
FEOTERT | TV, E¥=— & IRV ERER DR N T VDAL TS, ZAOFKE B ERED, SE | X —EH L0 | L vwo e
W E¥=— X | ZICWRED O & J£ (13kV) & 1.5 Q DRI A FIRFHCIEBL LTz, F72, SO OEIR A BIE | 8 EKT A 2 - [\ | E¥E R CIA
(ZHIFED D | FE DS & T2 WF5E LT, &EZhiboeERER~OMEA 2TV, BEEREATICER] 2 EmE | i, 7—2IERERICE | < FH T

42




FEZ IS 2 T2 BT
Sk I b,
Frio,eEE U 7
{4 TR F —
D 7= O F
CEa e Wi
X — O il 1 £
TN P
LAEBEOZD
D TR AR
W& IR o R
Feffr, N TA16E
Bl o A
— 7 4 VI
AT LR
HOHT IR BE B
fir. T/ A -
[a] B £ 97 0 1%
s (s H it o
e BEAL HiL P& o>
PEZERIH | PEZE
D A FEAb & 3
z % gH I H AT
72 8 D W
FEICE R
JEFE L CTHLY
FHTe,
[IREERE . 5]
A ORESF I
E IR e (VA
U — IR
HELEHITE
5 R0 B A
ERNO¥ K3
HLGR o B %
mibL, £D=
— X2 D
PE K& HIF 0D 17 i
v— AR R
I < ST %
NN el e
k5L 0 IFE

RET D, FF
i, EEY T4
XN F =D
DM E )=
XV X — O il 1
B, =g 2T
LAFXEDOTZDOD
TR, G
TROFIHEAM . A
T RE B A <o
A NR—=T 4 Th
IV AT BT
FOFTHIRA BT
TINA A - [BIEEE
T 01 o (5 £
fir oAb, HipE
DFEXFIM, FEE
D & EAL & X Z
2 a5t B Ak 5 o
AF 7% BR 8 12 H R
FIZHRL D fE T,

BRI, =
FLF— - BREEGH
G Sl ) B
4 T XX — Tz
D D £ D BH 3
RS-
— tfill 7l % 7y o> B
A B L
B TIXE T A
TAhEXET D
5 Ui B AR H T
B 0N A A =
o)/ —fthaE
KH T H4EWE
PR A £ iy o B
L IHH - AfH
T EI TIEA
Lo AL #H2
EBTHANL
HIBEFL T D BAZE
PERR S VA

BEOEAEMEZ AT E eI BN L — MR LR IR L EELEME
R TEAE SV R —EEOEEREL A EEEECHLZ L ERL
776

AR TR IRIC DWW TR, B AT A% KB 5 e i H A RaR & L C.
i 2 NOFFHEIZ T A X~ A XS T B 2 FEHLT 2 FAR BT I # A T
%o BIEH DD 72 EIE G OBRIIZHERT 2 5l & LT, Al 255 L7 fih
BT DIEMEDENE T —Z _N— 2 L U TEH$ 25 2 L ICHY A, SF0 4
FREEX, DASTIRIEAE, RIAWEEROIBRELZ ST, 94 FIEHEOKGEIKIC
KT DIRNTT —H DT —Z_X— AR LA Lz, £/, LIE LI TR
HEMAERSEZSIEE T2 ENMo N5 SR (CYP) IEMEORHE D
To8, 7~ UHGELZ TR U7 S - MR R 7 CYP fRAT TR O BRASE 2D T
Do N4 EREY, AXEEEROMBANIET D L, EYTDHET
T, CYP OFEEIEMEZAL ORISR AR &2 Al b5 Z LT Lz, Z Ol
(. FFHE D M b2 5l B o AR R CH O 2 AR R L o ST RTAM 45, A1 ZKER
TSP EERBEIN OB ~OISABfF S LD,

NAFxa ) I —tE&E BT 5EWERFIHEN OBR% & LT, PET 51
BT DR D BEK - BEEEM AR O B AL & Z A SRS DI bk BE
DOFRIIZEY LA TWD, A F0 4 4B 1T, PET BIEW'E & i3 2 He A
WEFHALT D & & HIT, EOWMEMDPE T 2 DRI o i 52 O T 2 HE
72 MA T, R pHET vt 20 PET JFUEHLEFE K 2 —fHLER 3 5 o 27 A
BREFEATO, IERIEL Y BIRWABW R A ER Lic, 7o, Bhodb4g
TRA DFEREME A %08 U CHEREME 2 9 D A A B OB IZHL D #H A
TBY., 54 EEIL, B EOAEFICHAERILATAEY OIS, /KB 25
NTNWEE D SN OFEZHITE D 5D Z LR T LT HcERmRE
i ~DIE PR S 2 B2 ST,

T - A LRI DWW T, ARIHL o AL #h % FE8L 25 N TEIREE
DOBAFE L LT, AR TEE CE | E 2 AL, EHRTA L kT2 Al
DOFFEIZE Y LA TV D, NEIORBRNATFITENCE T X F~v—r T —F &
v N EEFT D FIEIRm ORI, A N—2EM 2R H L CRNIEE OB T —
& L BEN OFTER Y A2 A T CREZEMM i TEV G 2 7 7 07 — X v b
EMETHZ LD, ZHICEY | WENKREERBRE T TOANDIEEAH
Rl DA~ OIS AN MR SN D, i, BEeEE o AT Aot~
DRENMER S NL T, BT E WE~ R A NIA RTA V8F 3 %
N, WERHE Y 7 7 L A EAR, SERHMET A Ry ROYEFEIT o7,
ZOIEENT, BARIZBIT DME~ R YA Y OB ILEEHLT D E LD
12, IR 5 AL WERIECERT 2 b D L o7, £ D Al BRFICEEMME
DENSEF A~ 5 A 7= DI21E. Al OHWHBILOES RE I L W EHEED =
EBMETH Y . Z D AL HIWrRILIR R EAR OBFIC B D A TZ, £72, AT
DB NFEZERNL T T A N — 2 EHE B2 EZ A TND Z & ITxt
LT, 06 Al SEENFE T 20 E ORI DWW T, SF 4 41, K

T 5 1 Wl (s HAl L
EALT % =— XKL
95 G PESEFIH
D= OHIE DR, b
DL Y « — B RGE
E RN T AT 4 H e
T 7V EEE D EEAL
EXZDHEEDBIZ, Th
FTARARETH » =5t
) Z2 AT RELC 4 5 B LW
RN WFSERE RS
& o THERYMEA
TN D & Wi 98 B 78 %
L7, REEELDX
Bo LR ECE B
R, PERRIPREAN T v —
DRIZEFE OB LR
W&, A% O
. L CheidnyZp il
b« ERfbIZORN A Z
&I S D AFSEE
BMbkx LAIHINT
WanEEbiz, 2oy
HEORKESIZHONTH
e S, 70, Bk
DIEWE L %2 I 5N
SHEHEFLE LT, #A
DT AR, 1T R
OTL O#RETRIL - il
o, WFFERCR O Fh s 52
AR DM BRI
X % sk & o TRAL
NRUFr—flH L FE
JERIZ W) T 7= B ZERT K&
OVAIZER SCHRTES), KM
HEBEOLO DO~ —
A /AL N N
T4 AREHEDA
% B8 U 7= Zn i kg
M OGEEESCFE F & 72 D
Z—7y NEBIHEIZ L
To ISR | AFZER I D

5T ot
RIS E
Bl S AU, PERR
W B2 i B iR
R T v —
D A=K
ok kO
k> 7 —
O
LT L~ —
TT 4T
71984k >
WTCBHE e
| S

SY ARV RSN
BeFE & L
776

43




i 7% C i VK
FeaH Ll
52 BT IR
(Z IR 70 BURA
Thdlzd,

T LD EEAAIZ
ETDHH A R
T 4TI A
7 I B o BR
RTA T AN—
AL RT 5 E
=R X (1K)
BRI, BB - fk
FEk CIix
~ 7 U 7V
DEIFER A~ —
N b 52 A PE B Al
DBHFE. FHTRE
B oA %E, =
L7 ha=7 A -
REfE B T
WAL O = %L
X — 2 = & A B
icm Ext 5
TA A - Bl
it OB T —
A% O YL KIS
BT D IEHREGE
B oBA%E. 21k

+ 5 = — R %
i3 % B

DT, HVE
bt & —
TILEZEF HIZ
&35 i o
s, FHEAEUER
At ¥ —TIiX
Y22 RN S0
= R0 E
b % % %2 % &1
Bk o B 3 0N
A F - AT 47
Ve T 7Y REFED
mELLE X 2D
FHRIEL A D B
Seviatifll - FEAmEL
fiT o B 36 % 12 &

RSB E 2T\ T — 2 = 2O A B 3 LD 2 (SRR ITHRE L7z,
FERERH BV AT LAOEELIZE T DA N—T 0 IV AT AT OB
& U T BRECATREREE COLEIRRED FHII & TN EE S < K 7 A
(BT D EMBARE AT > TV D, BRI AEEIL, BATO Y T AZ A LFHA D5
BE, NTHAZRCZRBEEEY EFZEosEfbztEDd, FEICESLE
YU CEUG LT IEEE & AEHENS U T VX A A TTHITIES 2 FHIT 5 2
EITHREIT % & BT, B HES S BB 72 NI X 0 BT H O BAEHE Y
BFAHEEZ RS ERERELSTHI LRI LI, — ., A R—=T 4T
N AT AIBT X2 )T o Hflc TR, kit 7 - A vb—
DUy T harOReENEE A =T )T 4 ERIBICSEET D E L BT,
PR CHD TR R 2 ZH Lz, 74 7 AR—AZI KT HEE Y T
# HINOBF & LT, BENZ X 20EZ2 M EEw, U 7 2K 2 Hiff o
FIZE D A TWD, BENER 2 F A LB o @ — e 2L
T, BHOfTEHESPHIX AR ICIBUVT LiDAR & IMU A/ b5 2 & T, jE
BEYEDE N 7 N =T E a— A EER L. FIETEITo -,
FTATAR—R LR QL ICEALTE, 74 Z7AXR—XEE YT ¢ (LSM) &
WO REEIZEBWT, FRCHEOITA X H i OIFEhED, Bl O & EEmIc 5
R DN D D T & AAROBEE MR OHERE 2 e Web 72— MK
STHLNZL HILWEE Y 7 4 P —EREZEG LEELT 5 Lo
WAL,

FPEE ARSI DWW T, T/ <7 U T AAVEIR OB & LT, EEHIMEeR
BOBREAMIISE T DM RN ORIV A TWD I —R T ) F =
— T AR OWMET RN & U T MRS 2 Fr DR O M 23 AT RE 72 58T
7R~ L FE— 4V AL Eif 2 BR% U, MEIBAZE O Ak & @kl 27223 %
FiEEGT, VT N7 7 Fax— 2 EFHBT LT EBLT A ZDB% T,
FRAETHE 2 THIENRWAMRE 72 BA% L ETMERES —E LRV &0 ) Bl
AR 2 iR U T, R OB A1 L 1 25 AT B2 7 L 3 & T VIR T /A 2D
BAFSIZ AT EIRAERLH A o 7 BB O A 1 = X L OB & & E MR TR
L HANBAZE T, BB ER AN ERE E M OBERRTHD Z L 2T 5
EEblT, TOMAEKML T, EMERROBERA 7 RO EL XY |
VRN DB EMED R EIZERED LT, BAH 7 A5 A2 H & ONEBERBE % il
3 2 I 2 EBLT 5720 ma 0y MU — 7 iR st S O HIE o
mEEAGIZ AT, Rah -~ — « BRERI O OB - b2 T oo 8 2
A EERE 2 HERF T X S HIENRE 2 B ORI H THE SN2 BIEE 2 K& <
kA% 68CITm Extws & &b, BHEFEIEZIERD 22, 1%) 5 23. 5%\
LEw5Z T Lz,

A2~ — MUFAREEANOBAFE & LT, A I~ R EFEORAMEIRE, Rk
b FEHS 5 720 OB 21T > T D, BEREME L2 D& 7 b 2Dk
g 7248 = F VX —b - 2hRAb & LD BAFEDO N & B 5 U 728 AL pEF
IZBW T, B U v ARMEA FHWZT I Kb = b U Lb~OEBE) 725 7
B —IGERETHZ & T, = MU VIEE 90%LL B, F 72 24 K O mEEEER

FEMR ) 72 5845 55 D ~ =%
VAV NEER LT,

LA, AREEG I 2 2R L
2o < OEGE T H =
WY ORRENE LT
e KL RIZEL
AT FOREZ VK
RbBEonTnsZ L,
(R - ®)] ERES
Nier—~ThdI &
R ARITHINT L,
Aoz TA) & L7,

<R & ki >

ENEED 7 a— 1 r
TR PESEBL G )Rk &
L. FFREIMICR
HHRE~EHEIRT S2720
Wi, s =—X0
W Y) 7 2 & b~
LB TAS SN IR S SN E 3
DB b D R
I OB 2 HEHE T D
ZENHEETHDL, FD
7o DI, BRIZHY A
TWDH B Th -
ThH, (B =— A1
DR T B A LR
Wiz E TR E Hm
derm L. =— RIZE R
%L I HE A Y D
ZENTE HHIER %
T b LEEE Z BN
A, B— K< v 7T Offk
TN A E R
WF S0 BH 6 & HEE L DD
t, WAT L THEIFER O
At & B E 2 2% 05 b
HETHD, RIEFE, T
IIMEZE, ENEIDE D
NTWOHRE L ZNE
AWIRDAY: N DR 5 T

44




REJZELY #Te,

MABECTH D Z L MR LTZIEN, T VAT v a— 7 2 AbEWS O
70—l X DERIED T OF T Il S & L U Te, ™A A~ AED A
ATREEPRIC DWW TIE, A A miE Al (BS) OAENER b & OIS HIEIZ 1)
7. BS FERE DX —7 y NBIETEERBEL S REGHHR A REL, 2
AUHRHL X AR CBS OAEEENMERKEEI Y b L9fFICm LT 252 E2HLMNT
L7, VWA 7 VB SEEBICE L i, BEOOHIT REEHRE LAY
~ =M OM BRI T T 4 AN ERB LAY ey v
>, CFRP O&FEY WA 7 /LHHE 3 FEIZHOW T Lz, 2R Ve Ly
WZDWTHE, MIEE A 95%LL . 90~95%, 90%LL FIZHIBITE 5 Z & NRS iz,
FEREVER LD BR S IR AR 12 K 2 PESEBL G 1 D58 Lo = L 2 — & DO HIl
WA BT 7= BFZEBH 7 Tl ALSRRR DA v T A L ERIL « TR ST A3 Al BE 72
7ua—HER 7 U —= o 7 AEE R ORSEERNT E CE SRR S e
T LEAER L = 2T )V ONK G RO 330N T BOGRE RSS2 281k &
H7 400 O BENFERE T —F O BENERE A ERE LT, 7 — & BEh AR
R AT EAN O BT T M T 7o B & U Tl M T 2 AR RE CA B Hilli A S D 1A
IR AR A i T 2 T2 O OM BRI OBIRIZR I 5 & & b,
MBI 77 v F 7+ — L DR EHED T,

HOTMBHER IR O BRFEIZ DWW T BAEMPEHE O A . K OSSO B O oA &
ZHIES D 2 &1 K DRSO AR o 1) | A2 D T D -IERIERR L T R &
B LW ET LW AT A THh DKM Y AT AOBFRIZOW T, FE
BEFESHEC )T 723 T b DR m ke b 2 B 15 L @ OBV BRI DR FF
EBTHMEHROMET 2 ED . EOEBEVEN 200 HEOHaRERE b E
ZIRFFLTHRELT 5 2 & A A L UKBRLZEME L mOVEKEER L TN 5
HEFOERUC L) LT, H R ' 2N TIL, ~V RS T 48T OGRS
WZIANT AR BE DR AT A DR IS AT R 72 B T A2 3B & ST
WHR, BT I v AT MBI ERWET A Y FOMKIBET & F b A
MW T A o PR EEE 2B L, MIRREO T & ho A (200 ppt)
Z EMEICTSAE - FHAIC & 2 2B HEIN 2 B U7z, ke i st o PR rYig
BbEHE L~ 22 T AE8eD~NLVF~T U T IBIZON TR BB S
150°C THRA DS ATRE 7R iR IEME & A1 B L T2 B b & 60 G2 & U T JAIE EZEA D FE
RE | TR OWMERMICE Y $ A BERERIRRHEAVEIC K D25 C AR IEAF
ZERKT D & & BT, FOIREEIEM 2 W T, 78RO T VARKEIRE LD §
KIEITIR Y 150 C TEEHM ORIENRARETH L Z L FEFE LT,

TLs hr=r A« BEEFEBIC OV TR, AL O R L — 23R & AR
IZh L&D T3 R - [FEEAT OB & LT, Lo & EA & IR E
THCE ST D70, T 734 AN « [BIEEEREE « 3 WoTFEREHANTEFITH Y A
TW5, BIKEEE S AREREA T Y & U CELERE) MRAM (VC-MRAM) % 5231
T 57D, ERTF MJ FET) OEMEEIEDO 7D DRE T v & AH &
MESR OB ZED THBY | A4 FEIX, MAL TRy ZREEIT 5 Ak
I at 225 L R L~V TR S R A BB S o ERLC
P LTz, FEo, BibEEMTT 725 L, MR FL 100% & W o B 7= G LI

— XD 7= A2 Wy A
it T & OEHE M
L < H#EiE < 5 F 5T B
BENfEESI NS Z D
WETHD, 0% D
i rtagedE s, 7
SHEH A LRI BR
KEWdH DHWITHHH
o RKE W BIZD
IRDN D BB FE 23 70 &
NHTEHITH, ZTNET
DL EICRZESRK T, A1
BERE & b A2 RS
W25 B - ik~ 1 U A
Y EUBETRETH
Do

45




e L RGBS LR L, TUX LTIy U ERMU AT
DB OWTRHEEIML E B E L2 BB T 5720, BIKRFHEOKRIC X
D RERFMFITHRE LT 1,000 5LL EDBEBHREELER LT, £, TV
VEHEHEEMIC LD mSRE E D ok X b CERATRE R e v B 5
BTz, 3 WTERBFIERHINIC O W T, ~T u =7 2 EM/E 4 £ 5 Hif
BAZSICH D $HA TV D, DR 4ERE L, 1 um VA XD Cu B & HufgfE o
A7y RREAET 5300 mm 7= B0 b 7o 25§ ialEE L. £
7o, U A RO AZBRIE L, 7= St 7 e 2 H o & 0 Bl
~DOFREE 5T,

T —ZIEAOIERICET HEHRBEEHEMORIE L LT RERET — ¥ 2RI
ORI TR =N R TRIET HDEINBRFE 1T TR0 . BERIIZIX, v
FNU—27 L ZNICBEET 2 7 4 b =7 AT, ARE AT A A% & B
IZHD A TWD, A 4 2T, BIKEE THEE ) OV 72 Wl E O AT
HEREERKZZR - FAE L, ERICED 969, EOIEMREZER LT, T—4 &
VA —D Al LB A KIBIZARIHE BT 2 flREtE 2 Rmd- L 5 | SRS
SEOBIICORNLHEETH D, RNA L 56 KN 66 25t L= HmE
AT WK D B IS @& W R BN T M R O 2 —T ¢ v 7 OB
FEIZIBWNT, AR 4 T, BRSO BB T T, Rk AHEfM
>t MOD HRAT S 1T K 2 BER A VEARER S B & 9E %5 o B RS 2B 1T
LHEEATREE N EFEABRICED A, 7 v FRIE & STE I 2 BREM B
BIZBNT, HEEMELF b A LS, g T, BEESHINZISH L
R IR ORI DT N o T,

BALT B =— Rk 5 BE R OBRIC Wi, BEEICB T 2 RIEA
IR OVAEPE & A T KUGE, @A e b, PESERS IsbIZ o723 5 1
WBAR 21T > TVWD AT AT LOEFRbE B E L TRBEBRRZE L —
A MEHZ DWW T A— 38— 27 o L 28O & E YIS T T AW Ao
TEFEMZTRTLED 2 5K TELZEE2HALMNITEHELE BT, £M
BB NE D FEAM ST VEIZ DT BB &L T ORI O BB~ — X DFF
k%2 B L U CTEEELICE D A TS, RIS E SOOI E, A%
s>y 7 ZARR, T T~/ GE O & JE OGRS R & 7 de s D
DR AE o 2 BB T /3 A A2 DWW T FIRIERIZR D B D KETE)
VEZ FEBLT D 72O OMBHEITOT /3 A A RS % B ZS I HL D R A PRk i o =
—7 4 I K BB 2B T 5 2 & T EAL STV BRI
10 fERREEO KRB L2 FEBL LT, FrEpM OLME sARE IS 2 805
FITHBWT, AL R LY I 2 b— g VEZEN L TR OBERAAE - Hhe
LFZRBRTLIMLT o 2Az2imat L, VA Y27 Uy FMEEEFOBFEIZEW
T PE 99%, HUREEFEIEER 40% LA EOR S — 2 EHT 5 Z LIk T 5
LB MLV I ab—2a OFGMEZHER L, Miettt 7 I v 7 HlE
Z AR FE R~ & 2R TR 2 Hiffr & LT, (RERBEA ML O MOD ik
LA AW HANBRICE D #A 72, T ORER, 16 pm RO F/ M~ 7
AN—P—I AR EFEH L, ML 1 @ OEEFHA FTREIC 722 D5/ NE
SR FEFHRIEAT & B Lo, DR L RIMUNBAR AN 2 J55E L, BIEE

46




FEECHAR D RIBIEE DO T- O OEFRBRI ) ~==2 7 7 7 F ¥ V) o FHili % e
257 e MY A TIEE SRS LT,

HUE AR S & o & —IZ DWW TR, H FEREHN M R BRI I E T 5 5l
LT, BB, RHL. o8, BT v S EOREIIRENBERE AT o T\ D,
PEEFIRICE T 2 HPE OFEAN & U T, FEAR AR EHE TR D BRI E D f A
TW5, SF0 4 FEEL, WEE R ORI OTERCE HH AT 2 IR KB E I A 3
Bl LT, A K HDRBIRSCE OGRS G AR LS O RK O I LY
FLAA MR O EIRIREE CA U IRBIED D A X U BNAER L, £ D%, Ki)E
RBHNZRERNT HHE L TERIHORKBE S AT ARV IAENDLET V&
HEE L7z, 2050 D H —AR = a— M TIVERIZMIT, 247 ik H
TR D FEN & & BRI E RECIT R B OHEEEDN LI & 7> T
5 Z IR LT, SR bRFE, KEEADOHBEERICET 27— % OBUSE%
DT, ZORER, BEOITE LMK LT @bk FE &K FmikE ) % 51
LUV TR « A T 37 R« TRV X— DB DS 5y T-8) 5758 T
L. BMEEDREENE EHICE LK T T E2HEE L, /KD CCS
WP DRI AT IR T T R ERFBOZREF N RE S B D 2 L 2R
e L 7e, ZRR{biRSE IR TR DO SEHL A RS DT B 7o o TR, JRHLFH O HipE o
W BREEPEN NS PR BB 2 FRNCHERE T 2 M E R H D, st LTiE,
MERNT 7 CHRONEKEDORE - Sa27 7 —X 2 HWT, ZEE L P
OERAME L=y MECRRD Z EEZFAL N LTS8 & ORfR & H#E
ERIRE/R 2B & PR & OBRA B IC R Lz, ZhickviEohnsd P
W T — 2 I D AT MR I RE 45 O ST N et 2 REAM R AR &SRB 2 15
%2 ENTE D MG IR O BRI O HEHR M P A2 = 0 L — S5 O M f|
F D725 OVEHVE IS B OB 2 7= > Tl B fRRETE I HUE S oo s
Z OFEHTEAMT O & AL A 18 U WSS S IR O RRAT & % R R A T & H'EL
LRI R TR L CHEE T DICE T, AT MO REER R P IC &
HHVEEIRT — ZVERUCANT TiX, @AY M7 —Z OKRIE « fgik - FIHI
BT D HEANBHIFRE 21T > TR Y ( HERO KK+ OWINAR Z > 7o A7 F LT
—ZDWREAVERMELHE L, RV ZE 0.25 nm LLUFIZ E TR
L7z ZHUC XY TERTIZ DD 220y T HERE 2 th D FEM) 45 A <0 HUEE 155
DHIB % AIREIC Lz,

RHEEERGE 2 —I2 OV TE, OO W K —E 20EE(E XD
AR OBAFE & LT b D-o< Y EHEIT T 5 dn B 72 R 5 S K O L
—ERA%ZXZ D ToT RLWHAGHE LB E O HMEMRICA TR REHE - FHI
it LT, &g, NIFEF oI, FEHmE O3 - mE LT o
TW5D, BF0 4RI, J157 BRSO BhRFEFEAG B O & BRI HL Y e
&L BT, S IERE 3 RITIE v AT A DREERHME AN 2 A L, b
(2RI S AR LTSRN D ML AU TS, REEAREE 6G (100 GHz ) ki1
LB OFHERLEHBRE, I VIEFEST 7T 4 7T AOFH T ik
DOWMENLIZWNT . 66 D72 8 O FAMABE M O [F1E O PEREHNE B 2 BAFE L |

47




TTFRT IT 4 T T ZAOFHIEMIZE D M A, Y a2 CMOS T ek
2% HWT 300 GHz # CEMET D IGIRaRE 2R L7, £/, fERIL 72 OMOS
T 7RI U T2 B IR AR D6 O F A 21T 5 72 O\ E S E & & AL
L. Eyit (DC) 75 500 GHz F CTOMIAHIKLTOA 7 = Al Z FEHL L 7=,
ToT #hx % 3¢ 2 % B MR O mzh =1t - mtEiefb 2 EH S 572012,
FEMRERHMIE AN OB N EETH Y | FFICEREREOHFTH, HDEY OHE
BAEFIH L CRECTE DEIMLBET Y 2 — VRN AT 5 F4 T2
BB DOFRBEDRITAMEMICE Y A TZ, BEME O BB R HMERE D
K72 RS HE L U CRIFHCE 2D b Y U ROMEEEZRRE LT,
WA« AT 4 TV T 7 VEEDOEEE X2 HEHAEROBM E LT, &
PR RN D R BEALRC | (B HEME O B WO E LSO/ b O S B R - B ORI A
(ZET HEATBARICELD FLA TV D, HSRRIEHEIEICE T 2 HINBER & LT,
T 7 L o ZAEHE DB FE 1 5 53 607 D SR AN FHITE O BRSE 1T B
DA X B ORI, HPE R RIS T 7 =Rk L —250 keV D HME
F 7T ZRNENAE) LTz, PURE S G O FrEO% 3 E 3 OB & 12k
T B B AE L 72 D DO FEST AT EEE I OV HriE BRI & 3 A HF5ERR%E & LT,
B a2 DT AR R 5 T2 B3 D A AR — M FEMT B D BRZS 12 H v A
Fr. PERSHEDSHEAT L T D PUAREEHE B (2 L TN A A B3 o B Rl 4
23 HEORMRESEH & L bIcT—Z AR Lz, AT A OE#EEE
] 3 B EABRSE & L C L ARSHBEE DS 100%rh £ THEE O THIE TX 5 sub
ppb L~V DFEFMEGHEME  (VOC) DIFEHET AR M A% LT,
Sevmat il - FHmEAR OBAFE & LT, FEtEEA A — 2 U T EIF O E EARIZERY 1
TG NIRRT AEE (AISTANS) (ZDW T, fEREE TR — AR 5
Bl E&ERER Lz, £/, W7 T v 7=y VAT MVIENTIEE VT,
TREEZEAY A I % 7= T35 0 R o A el 22 BR S L 7=,

OoxvVy 7T~y
TR F—D
7= O H A D
B

FkeEE Y 7
4 E&EDT R
L X — DK
U A ER
EL.EBIZ
HOE H—R
y=a— K7
JVIREE, A R

1. T R)LF¥—.
BR B% fE Ik

OFEYUIT 4 x
FILFX—D D
DFEHF D BA%E

ffkEE U T A
EEDT R X
—DEHE KTV
FEREL, i
SIZEESE, —
RARryr==a—KrJ
JVIREE, A v R —
NATIER « 2244 - il

OFL YT f=HLF—
D12 DHAFOBIFE

HERIRBILXIR E LTEE Y 7 ¢ GEWEM) oBexI vy a AMUIZEHE T
5, B & L TIE 2050 4F Well-to-Wheel ¥ C0,. MiZE2ESR T b EIRSML L1
B D CO, PEHI B IS . MRD TE W CO, T BN BT T, i
FAZ T HEFTRO AN A METH O ARFRE T 2 E TONBREEI O =R b &
E BT, BBV EOEELICAIT TOEMBETE, S HI2IX22 <0 m i B8 4 )
A U= HIRBRICH A TV D, BRICIE, MR = 2 U if5E T
AR [ B NS BRI eSS . P e v g Vv ERE Y F 4 T — Y —
ARFIE T ) =T BT K AN O o T AR A IR S
HUFGCRHAE A HERE L T D,

AWFFERRBIZBNT, 4
MIEELZBEEZAE T
ERL, ProI v
At EEHICEIT 2 &
AT & L Crha g2k
DIE S % BREIZ LTz, 1
21X, Pexlvvayr
EE YU T 4 BT
ToWFE T, X BREHAEL
BT X0 NEREE B o R
BHER %D Y 7 L8
FEBEL, HAZO R
U 7 VBGOSR ik
ERELT, TNHORK
RanAg A7 N
LEETDOIHRE T <

48




— AT « 2
#a-BlEE T A
A N — ) —
A i bl
i N RHEE o
AT NI %
BRI D,

BT N A, NT
— YV — A Ak
B, mzhsRHEdE
VAT L5 A B
¥ 5, SHOM
SFH~Y— 7
T4 TIITED
EH I D A[EE
MILH D05, BiF
AT O 5T
Brl %8 28 FLA £ 1
%,

- BEHHEE T L
— AHFEICET
L HE T TV HE
AT A BRI L,
Fo, Bl h—#
Vv I 2 b—
ERVE X i
7 %A 7 L EEh
XD N"—=F
b H ] FEARG > A
TLAEEET D
Z & 7T, mikT
N A AR OB
it % o 7 Al 2 47
D6

- SR 2 TE
ML, BATED ®
O H ) R A
AT 2 22 1%

mRAE T 2T

eIy g TR
U7 ¢ BAFICmIT, £
e—fuel DBREHEAIR &M
T KRR - BRIERRYE
DT —H =2 %179,
FlFFANATY v RV
AT ARBENT NA A Z
AL OHFEE T L DR A
IANREFEZATVY, S—F ¥ L
BE)VE M > 27 LD
SO EENREZED D,
(CXSY W% S AER UL N
PN R B BA B Al Ak FE AL 50
g =T A FERIFT
— A N— 2%l LT
BA L EEFE CORIEM %
H¥E7

- L 22 K R R R A HE
2T NEHED Rl L
L ANTEIED
SLOHIE S DM E £ T
DN IS E  mO RS

c F—ER=2UICANT T 7 — A AT v L LT, &Ff e—fuel & DHER
DR—=RAERDETNHTIV > (n-~TH) ZREFE L, Yo7 brX
IR 2 Tz 6L — « SRR - m IR 0 e XORRE B s & WV T 8RR
WS FRNER DO BBBIEE T > 720 AT LV | BRBIE 2 ISR 3 FEFIFEE I
Ny R UBRFEERN (KENL) KR IRYEI vy v a v ORI ERD R
U7 NVHRRE ERENICRNTT 2 2 ENATERIC/R D . R FRNEOBREZ £ 0
() AN 7)) DEFEERDTHZ L TRY ZVBSEZIHI e 2 & 21
M LTz, F70, EHFRNE COSF B EE DN REE R RT3 2
% RN U S SN BREHE AR T COME A BRIk B 8 R HEHE O
N R E B EHEHE NN REZEOMBALIZ RN H D = 2L
PN LTe, 7o, &fE e—fuel OMIFREE « 35 K/ SOBRBEREMEFEAG 217V, B8
BHERD 26 ORI RIETEELZ T — 2 X—2 b LTz, ARFEREIL, Q1 ¥
¥ —F~D¥H (H. Gong et al., Fuel, 317, 123406 (2022)) (227273
770

EFNA TV v R AT ARBEET A A 05 OHIHT T L OFLIIA T
BEERITV, N—F y VBB AT LD S LR EEEED D720,
LD IABTUK ARG A [RHE — % RO OFIEET V2% L EKHBHET
NEFIALC—REEITHEREZ @I TR CE 2 2 L 2R Lz, 70, EH)
WHRT B AN RN Ty RABIHEOE =RV — % T L
ZRIA L CEEI Lz, IR LT V250 (A AR, A HEEIFS)
HEF, PERRMF AR — A — U 08 U O L, B B NI ST 7kl &
P I v g rEE YT 4R =Y — 2 a ) — T L EO Xy b
U— 7 &G LESTRNEH LT,

< VA L= YEREE R OB SFHRAITEZ XD N L EABRMICRB\WC L
o g B B E A OB RAE (120 m) SRS LT, E72, M D7 1 T R
Y MEDTZDDAR T T A TINTIZENT, Hf 3 FEETICHB LI 2
ER L —Y—IZ L DR T4 7INLTEM 4 FRe#ipf @ U e e i R E
EREE (Ic > 250 A/cmw @70K, 1.2 T) M OIRAQWHE IR (Rt k~1/5)

BETHZ LIk, #
SWRERBZBROD &
& BT, BRI G
R Z LG Lz, Dbk
L0 BAIZHEDK
Rl R G AN |
Wrd 5,

ARFZETIL, JoifE X B
W 2 D TR %
DRY TS L
BT HZ Lkt
FREEEEZH LML,
B HRHE=I v
Y OIHRT 0 —B
R AOY A
PEHIENZ D 72 23 D R
T, BCRIT QL Uy
—FTHE L, BED
KYEET- LT D,

AWFFE T, W2
BEBEQMEES X T A
FEORBEL 2/ 5 7=
W, ANLEIED H O
WEOST3EEETO

49




OE I x v
X — il FE F
D B %

CEVA
— & RN
DRI 3 H
ERAY T
77 ) 18 £ 25
D 8 & 7
INA R ED
FRIE . T 1
JL X — T

LIZE T D Bl
FAYEZ1T O,

- o - BlEET N
A AT DU T,
1kV o etEe
o — )V E Al O &
PE AL XIS & HL
28 %~ o i
FAEIZ L0 K
EREXD, F
7o, MHERBEME%E %
E L. WA
EE LT 3~
6kV LD EPERET
INA A e Y a—
IV E Al & D B %
2179

OF =R I)LFX
— il 480 £ 95 D B
7%

)T RV X —
&R DO
HICEM 3 2 72
DI, BT
25 H o8 &
T A ADBHZE,
DT R X —
BEECENEN
T & LHEET

B E MR L E F
R E A O RAL & 3
Bl 5, £, Bl >~
—/L RPEREm A BEE L.
g [ 6 PR B AR D (R B
Mz 5, oI, K
HRALICHKE IR R T T4
TR O R & EBL T
a3

« 1.2~3.3kV % SiC T3
A ADHBERHE T vt
A Do E A w U7 AR
RO L2 X5, 5
T e PR~ oD 3 ] % AR E
L 72 1. 2kV &0 i 2o i %
~DOEMHE/EEL =
3. 3KV AR D= MERE SiC /N T
—F Y 2 — VET OB
D F OERAE AT
Do

O )= L% — il £
W OBH%E

20 272 100 m BB 2 R LTz, S DI, RIAFM 3G OBuE 217 - 1224
BExHWT, BHoFTHENOBEERE T, 4 cn BRI 2 K7 =2
Y ZAOBAR ATV, AR T e = 272 A/cem TR DO FFME 278 L 7=,
REREIT, Q1 vy —F~0¥#E (M. Miura et al., NPG Asia Mater., 14,
85 (2022)) T2 o7=,

« SiC T A AR IAMFEN LD 7= 8, 3C-SiC & 4H-SiC O HAE ™LA~ T
RGO LT, ZOmEORELFHME L7z & 2 A, Ba8 R M
ERBENE DN OEIRE DT v FDBAEK S L, 300 K TOF ¥ AP &
HEKE 1S5 TCE A L2 R LTz, REEZHE L= (H. Sazawa
et al., Appl. Phys. Lett., 120, 212102 (2022)) I%. @ CEtDFEMIZEH
N7,

1.2~3.3 kVifk SiC 7341 ZADARIRIAMRED M ED T2, SiC ~D A —/3—
x v vary (S)) HitowmERiz X A EMAEMEEEED T, ST T
NAZFEEOBE L 20 Ea A MERICH L, Lo FoyF o7 L)
RLTEREICEVEET o 2AF M E28E L ko~ 1T =ik L %D
I P& BRI A R LT,

H SR~ DOE A 2 MEE L7 1.2 kV e, M ~omf2EE LT
3.3 kV#ROEMERE SiC XU —F Y 2 —LE i LT, SiCF v 7 LT LIE
MO KRR 2B L, WSO R & 72 2= (CTE) 2% %
LI, BARBEY 2 — VOEERGEZ1To72 & 2 A, 65~200°CIZT 90 J5[Al,
115~250°CIZ T 35 HRID/ T —H A 7 )ViklBrFdan & 2k L, EHFaLIZk)
L7e, LABAR A B U BEAMOBER b X o722 & ¢, LFEMFIESE X% KL
REBRMME L BICHELIRL L LD BEFEE~OEIGEZTHED TN D,

Yrxvya B0 ERITITEA FTHET 3L — 0 KiE 22 F R 23 2
TChDH, LNLRNEL, REOELICE > THANESE T 5 HAREER%Z
FIAT 272DI21%, BIIRM & OBHCREIT « JEI 0 % E FE HERFE O R
FEENTEBY ., ZOERIUTLE D — 8K L 5 EiERES )2 # - HIE o
HORB N MATH D, T, BARTBEEIROFHICITE = R L X —Hif
DREEANKIDERD, ZOXIBREROL &, BRIV — % &R
DFHRNE T 5 72 O OFE N HIEBE R O EMET S A A EORIREL, @
TRNVX—HETENEZIM T 2 LZL2TRa X FO&EMRE IKEMSEORH
HEHEL TV D, ZNDOFREREICL Y | BAERET RLX —0O KIF72F
FREEICEBRT D Z E N RIAE NS,

FCFRIC I D & | |
EILREE 2 MR L7 F
FHEEERM O R Rk
ZREL LT BRI Q1L Y
¥—F L TCHEL, BE
DOAKEEET- LT 5D,

AWFFEIZ X VBT LT
~NTaEE e Ve T
¥ RV, @RIERONT
— TN ADOERBRIZO
RNDODERTH D, R
ELTHEERINT i X
X, W SCEEDFRAICEL A
SNTEL, HIEFEDOKYE
Zlil= LT\ B,

BEOEFR T =
h & FEARBICHEAET D
ZElZkoT, BT
L7 BiEA 2 TR L,
el vya e
FHLZ A 7o AR A
&L THEFEEDIER
M LTz, B2,
R L ik & wEH L
7o REARERIZ VT,
BN L — ML S
WEEMEZTRT E LD
{2 853 Wh/L, 515 Wh/kg

50




B & T T
X HRETIK
a A ke tE
HE YK 7B b 72
ExP3Ed 5,

2 = k70 ik
AE WK B % &
¥ 5, 4% D
B~ —
VavalP G/l e s
DEE I D A]
BEMEIZ®H D03, Bl
R A CUIX R O BF
78 B 8 25 LA &
N5,

T A A
DEAFEIZEB N T,
7= D L E W
=L E ek
iTxateT NA
AVERE M o
B Z1T 5, £
e, BN T A
AMEEE & 5 & H
T 72 D JE D
it Ny or—v
7. T NA ABK
H), HREVE) O
XTI,

< BB ET A AW\
DOREE 150 um 8 4~6 A
YT U = MERIEN O
bEME L. T A 7 XA L
BB R O FBLMER
150 pm TOFREFLHMED
BEEX D, IWITL T,
10kV #&3E 1 OIEREMGEZ
#D 5 L L bz N E
JEEY 2 — /L OBHIEEE
DI ES D,

« EHMIZR 6 A F SiC 7 = FIZ 10 KV RO U — & @I b IR AR T R
RN T O RAE TN ADORRE RIEE T A A A —F— L HLFTHED | i
e Si ERIZ K B ART—F RS ATHER TERWVEMELE (13 kV) &
1.5 QORI AFRFICHEBL LTz, BF 4 FEICIE CERIELIo Ry r—
60 T OMLAS (BFn 3 AL DU I ILREREM A © 4 ) %38 UHERFI 2 5
D7 4 =R I B™E/EOND Lotz F12, YUikT —~ TOMRSFIHE
NGRS AEED 6 470 AT 4 EEIT 12 L 12N LT-, KERICEk, ¥
28T HEEE - AKEKO /T —EERZR OO DIFENZEBR L7,

HE M T S A AT OREE 150 pm#8 4~6 1 »F 7 = ~MERE ST o 1m k-
ik L, T4 7 XA DBGENRO BB DT, 4H-SiC =X F Ty
VRO EIREL (-20°C) OFBUEMRE & = OB 21T 72, REIR
FEOBWNZEDF¥ ¥ V7 FEMOENEZRFT H72DIT, SiC DX v U T Hamk
FHfLOHEERE LTMHITWD AL OB 2OV T SINS (2 & 2 R
T HAToT=E A, ERREIREIC LY Al OBV IAZ D K& KR L T
HZEEHLMILT,

FEEMET S A AT OREE 150 pm 8 4~6 1 »F 7 = MERE AT &2 5] &
e LS 570, EHEOWEEZIT o 72, FHMAEICB O THREEIRE DK
BFOHENKE L REBRENES W E | REAH O K& 2R Hm N RAE
L. SiC =BV = OB RN ZRTHEIEE LTIV TWS HAZE fE2S, 15
um/ETH 100 25 EHHLMNT L2, REREDOKIEAIZEIY ., 150
pmpEZ TS 16 ¢ maEHO HEZAMED 6 FITIZ 5 Z & ZrlRelc L7,

10 kV #kst T OYEREMGEZ ED 5 & & i, INVUEIEE Y =2 — /L Om AR
HOEHEEL D EBIETE 7 VE—L Ry — O EIE MR % M L
DOWENT 4 U EIBINT DR & TN Uiz, BIR Sy =0T, iR
BEIC L VBRI AR Lo & 2 A, 1k Ny 7r— UIT AT 28% D ER P

EBATY T U AL T
B 2 5 DRRD TR
T RIVX — I A R
Lz, ZHhizXky ., 2F
{4 7B 5 2 LW OO BT
BREEDNBATY F LA
Z B D 2 R ATHE
ERBHZ ENHIfEES R
%o PERSHEEARDOBFTERL
RICHSE | WA O
W2 Z DRIHE S HEm L,
F 7 I 3 R DS E R
2BV TEREIND
&, mWEMii A3z Tu
L2 &, BEDKYE
Zi7- LT\ B,

AMFTRIZ X0 | ERPR
6 A > F SiC 7 = kI
7T mm AOKEET v
T EE & R
fbZEl L2 &%, /D
MEMEEY =2 — O
REMfE# 2B o 2 LI
ORNDLRETH D,
3L 2 D
ANM BRI - T
B, BEOKUERT-
LTW5h,

51




OE®EY AT
LAE BT 5D
e s e A B Al
DEE S

& = N O R
T AX~A
X ENT-EE
ZHEL. A
F T HI
DFEEITED
EHLERE
OEANT — %
R ) BT —
42 Z B BIEIR
FR 5 DRI 0
Al S BH 78 1T TS
5 R R NP &
2 FAEEFED

- R [E R EE L D
AR TR K
a A N7 B
HhE EH LB
EEICHHT 5
728, il
K OBFBE 36 B OV
N A AN W FE
77 a R A
BAREAT 9,

OEWE AT A
X R D S0
FARE T OB %

[N E T i
HARE A XS
nicERE A B R
L. "M ATV
Z L DA T X
DnERBLEZKRKE
DENT — &2
) NT— B %
& B AL R Ik D
B RS0 B 3E B %8
IEHT 5 & L
HIZ, BEEED
pE AL W T T
EBEHMICLY

- B RS i % & 1R
(T - A A
mEBEAHEROLIE
PEENZ 1) 1 7= B B 58 &2
S bIZiED D, AT EM
D58 B % % 1 D R AL
~OFVEE 21T D,

OFEWRY AT bz kY
% e BAR N 0O B %€

BN TEDZ EEHLMNT LT, AT, AF0 3 4F B 0 AT AR EER 4 18
2% Ly A0 4 FE ORIEIZH 100 8 & 22> TRV | AT ORIt
LTW5, HFEFZEICSINT 202 Tld, R RICHES BB OMSNGE -
THEY ., WEREIEICLERBEAMBRIZHL DR B > TN D,

- BIRZHALMITOW T IRIIANZ X 5 SOSHERIBITIN 2. T2 E R E -~
MaAT ol & 2 A BREMRNITICAERN 72 mEE M CEERIR IR OWRINI A
RRREE) OEmABAEMEERB L, B v— MR EmWEZEM: (50 A 7 r
TIHFARIKTRL) ZRlic, £72, HEAMHEZLZ 1 HESE TRIBIKH
L7ice A, VFULL A EMS A 7 DORFEKREIZIVT 853 Wh/L, 515
Wh/kg RO TEWZRNLFX—EELZHT HEMPEEAIETHDL Z & 2R
L7-, AREREIL., EBRF2ICBITAFEE (IBA Research Award, H. Sakaebe,
IBA 2022 Bled, Slovenia) (2272357~

AR EMDOERIEA~OEE LT, — KA EMITESETINm < 2 &
DEEHINLEINZRY | BHOEEZRXNVF—FBENTNLZ EICEFRL, &
BHIDOIKIRD T2 D DI E WD T, T —TR T ) F 2 — 7 = HREERREORL
FEEIETHIEDLZE T EHL-VVCE TEERZHIH XA L2 R
L7, £70, mAE L MAMEO RN & ZHA L ~OFRE & L CThilt
S, ZNOERRT DIZODRESNEOEFZ 7w =7 &G LTz,

Db bR B W TR M AL L BREE - EEESS ) 2T 5
7o DITIE, R ZE T L TR ZHERF L, RIS - T2 B @ U 2 g &
BIRETVERD D, 2 NOFHEIC I AY v A RENTZEROEHOT-D
WZIZ HANT =207 ) 57— & ZmI BB - BRI S - o s O
ERHAN G NMETH D, £ 2T, BWr-CHREETHESE OEFE B ~IEHT 25
728 O Jelin HAF N 2 B3 U HAf O R B R E~OBIE L2 Bigd, £72.
AR EIR OBEEAIC AT T2 BRI L 0 B S 2T AR A2 BT 5, S
4 FRPEDOMFFERC R, BUEE T OILFERFZE S 5, 4 1% O KRB 3 12
WD E ) LR TH D & &I FEZEEE R E SR IR O ER S B ~D
FRADIRMNDHETH D,

ARFGEIT, FEE) L D
Ko D 1= 8 O fift foc 1 B 4E
RAICARA R 72, @3
JU X — B O R E R E
ML O REEEIZ D72 N D RR
RTH D, RARILEER
EEICBWTEEZSIN
TEY ., HEOKAEL]
7L TW5h,

A4 FFEIZEE LTV
mHEICOWT HE A
P2TCEM L ET, 43
v 7 AT — ZRITIC K
2 EPRBEEGR LY QL 2
¥ — VA B e
S, ERREE LT
%, TR GBI D
MRANICRB T DU
{EIE MR RE 2 BT —
A ~_—Z Phosprof & L
TRBAL., & - Z2WrE
& o By 7 U IC
DIRDN D AT WIRAT 2 AT
ST, Fio, EERHZ
Wr D 7= DRI L W7 3R
WZRBA A RE /R~ — 1 —
1 OB MR L.
BWl~——"FEL
TOFMEEIT- T2, &6
2, BESIEICL -
T, Z o\ HOEAK

52




PE A Iz )
o B AT
L0 EFE A
TN EXET
Do

RS AT A%
XET D, HBD
B~ —
VavalP G/l e s
DEE I D A]
BEMEIZ®H D03, Bl
R A CUIX R O BF
78 B 8 25 LA &
N5,

- REOE NEW
T ARG ) A
TR ERE L,
72 W =0 i BE B A
WZIERT 5729
D S vt He A B
DERFEZIT 9,

- BT Tp AR AR R SR
RIMEwAED A —7 2 F
— & % Lo U K OV T
ATV RIE LTz~ —h—
A OB Z MERE L,
B~ — I — T &L
TOFMEAT 9 FBEFRIK
EATIC L VAL A 2
VI AT —HANG | R .
LW & ORI IC &
% BhE Sy DO HS A B iR
L EBERE b~ BN D
TERMT 2175, £712. &
BT RIS & 2 I P s &
Ji% 57 O v S BE Ak HH B 4y &
BA¥T %, I BT, Ao
WL R R i 7 & D A Fil
PEIRIZE T 2 EfF DA
I AT —Z ST
LA B U E R BT
DRBE~LDRTF L0
D 1 T BUG B <017 i
Bretfi 2 Ba%s L. = OFH
B g [ AVAC L

RN Y 7 NAREEICBE T 5 1O U Rl & MR E TE DA E
Fifr 2 HWT, DARCHTIRIEAIE, BIAVEBOIREEEZ 5T, 94 FHEDK
PRI ARG LTI U BBIETERIE & /SR T = A fRMT 24T\ AT U 72 fh
B 5 — % X — 2 [ Phosprof | & L T ®E fH - AP L 7=

(https://phosprof. medals. jp), Phosprof IX. Z L5 DIKANZ L MR~
T F IMAREEENMEZAC BB T /82T = A LoLE TRET U725 2 i %, 5541
DOIEMEZA % LT T & 5 Ml E L2 nWT — 2 R— A Th 5, REHEIT
Q1 oy —F i #E X7~ (H. Kagiwada et al., Database 2022, baac072
(2022)),

BT OBE R EIE I O W TEA RN 21TV B R EFF o 72 U R
V= MRS T X NV EERETHZ ETIARY — 2O MEE
MO —mZ oL, Q1 Uy —F TR ER LT, £, 7/ ARER
I IEH &5 CRISPR-Cas D772 7 7 2 U — (Cas7-11—Csx29) @ RNA 1=
HIHKAFEY 72 & 2 N 7 B EIWITE M O FERIENT 217V, CRISPR-Cas ¥ 7= 727
DA Z B BNz LTz,

O FERGEO—2>THDL RNA T S X~ —%HW Ao IEEZ B & L,
REOBINEREDOA I v I AT =X 2B L7 72 ~—fs & ERT 5
HHOFE RaptGen) ZBIFE L. NA A 37 MiRSGEICRE Lz, AEHR
FENTEATIZ, 2 E TR Lo 7o iy VX0 B X —7y M LIZAIERA~D
HERDHIRF T 5,

R Rhar RUTIEBT D0 FRIEICARAI KRR B-—/NLILE U RTED T 4 —
VT 4 v T OFREREZ R L, QL ¥ v —FWITHER LT, RSO RERIT,
I b R THERRRE O 2 T = X LEOHT B OTE R IR EE T ED
BIROEIUCE T 5 L HFTE DI AR THNZET U & 7 HIFOMH A
TEFFRAT O A % — A%, OIEEIERIC B AN TH 5,

fH NBHEG O T H T RO E NI A TH D IREN A HOW T HAERR K T
STV DI~ — 0 —CAL25 (IZfD 5 | SELRBEGED T O DF~—T
— DR EAT ST, FERIFE D7 T4 a7 n T 4 7 AHHE21EH L CB%
L7 ONEES Au~ — 7 — {64l WRA-CP (2D T IIERZW & FTREIZ T~ 2 f HHH
2B L. Q Uy —F LI RE LT,

TE AT M L2 o0 T ek
ERHAERREE Lz, &7
J BT —H I B EIE
WryEHT L LT,
RNA 7 7 % <~ —AlIFE2H
REKLFEARIZET D
BLAIAE Rk 2 "I RE & 35
15 R AR HT B0l 2 B 38 L
2o LLEDORHENG, H
PEDKAE A 72 LTV
Do

ARG TAT - 7= P 3K
94 FRIHOMEFE Y R
b7 — & ORI HE R K
WT — H R — AT
DT Q1 Yy —F LT
wE LT, £, A5
THEAT LT T — &% &3
i L. 7 —H%X—2A
Phosprof & L CZABH9
HZET, A—T %A
T AHEHED BHIIZE
T 5 X 9 THE D
B FEHTE 5T
T2 NHEITo T2, L
s BERDIKYE 2l
7L TW5b,

53




ONRNA A>T
JI—Ha%
KRBT DED
PR B Ahr
DBH%E

NAFxTa)
I —th= DAl
HO7=9 Y
RMAY F D
W IR & I
RERICHFIH L
B¢ e S IR
b5 AW IG
B BRBE L5
EAOF 3= EbET)
RN B A B
G OB % W
SN (e W

B AT LK
XET DD
AR = RS O B
E ¥ N/ A
% B E Al o BR
BEITH, £,
HAEREICE
55l E o AT K
Ol B 48 F 12
G S (N7
BAR AT 9.

O F == )
T —fax EH
T 5 AW E PR
AT DB

NAF a3
— = DA O
7o, TP
W oA EIR
Z e KR F]H
L., B 1%,
AR ETE
BF, BRI L%
D 2 & )AL D
& A Bl G D
W& ST
HElblo, 20
I FH B 7 2 Fr e

- ZREMER A - 3L AE A
72 EE V- EAEER M
LS it D i R - 8 BRI
BT D AR - G D
A PN 53 - 53 BT B i A B
BT D, Fio. iPS MIfEH
SRARESAEE IC B £ D
ANERMRR T~ — B —
Z[A7E L., iPS Al ia H skt
FEAR AL O B 7= 70 L B
Bk 2R3 T %,

ONNAfAxTa ) I—tE
Z REHL4 D A& IR
Fepr oo B 38

M ik &l y OB EONTIZI T 5 Y o T IVETLERE K VT — & FERTFEME D
7'a T A — LMENTYE (Data—Independent Acquisition) Zfx b L. miEE R
HAZARE L T FIEL P Ui, o, EITHEOMREMERE TH 538 HED
A ~—"—DOFEZ B L, S 3 FEEICFE L Emy o RE B~
— =& LTOFHID7=0, BZ LI FiEEHWT, BN ERFERMIEE 4
— XV R ST R MR AR IZ DWW T T — 2 G 21T - 72,

- ARG CHRELT D SR HEESE (CYP) DEEZETRME & kA CYP 4> 72 HA
BN ® 5 &V RIS & | KICRFEDREFE Lz [ 7 A 2 U 23 ATRE 72 ol
T~ UHEL AW THIRRN OB LR CYP BESREEE T ~ UL K 0 B
L. CYP OBERTEMZRET 2N A% Lc, REINZEHT 52 LT, 4
XTI OMB A EEST D 2 L, REYTHET T, CYP OEERTE ML
L DRI 34 % vl fAL 95 Z kB LTz, £t B4Ry 70 T < L
RIS T 5 Z & T8Ik 2l E 2 2 AT T 52 & b
R LT, RERIL QL Uy — i s /= (M Li et al., Commun. Biol.,
5, 778 (2022)), ARSEREMNFEM S4v, JST-COI-NEXT HFHEDARKIEIEATIZEMN
-7,

iPS A S ph MR 2 ORI MR O MEE B O D~—J—& LT
HH 723 E OBESE OATEAT & LT, 2 OB ORESEIL S RNA JEH
% R AEAT 42 1 HIIAESY « RNA > — /72 3 0 75 (scGR-seq) ZBHFE L7-,
AREATIEL, BAEERBEHOMO SEEBREMOMBIIEHTE 5 EHifFs i
Do

NAFxa ) I—tEOEBUCERT 572 DI EY-CMAED S O A& IR %
RKRIRICFIH U, a1 L7, By, AWESE 7, RE L PEOZ @
SINDAEMBROEMEH ST 5 & & b, & O H % FRgetE Al
HUCIAT CRIER T2 2 L2 HIELTW5, F7-, FEER L ORAGEEE W
(A TR O MU S 2% & U i g SR E I L H A o R— g v
DA & BIS A HELE L, A fn 4 A28, EICL FICEEHE T 22 -
THFZEIZH Y fRATE,

FT A OBRBESFMFICEIT DRI - RESEMED O BRI - BB 4y -
W) OFTHLE S T EIRRR AWM BAEH %2 & ot A i RE O i Bl & Y
ZNOOFMEM OB EZFEN LTz, ZO/REER, FRlcRY =FLoTrLrx 7
— I (PET) SU3EFEK « BRI S 27 M2 T, PET BB SLiEBE K 2 %)
R AF T DT T D & & bl BRI EE R MAEMZ T L
77

T SRR TE T 2 TR FIBSREYE M B L I8 3 D AR S H AR DA
BRR 2 M LT, T ORER, I A LT EfEE LT 5 RIGHE & L= il
SHDHZET HBEOEFEXZ DM EMEICHENLL S 52 L2 BN
L7,

iPS FlAE D~ & HHERE 2 {F
AT B BR o LE E PR B
T D B 36 <0 PE AR AJEFE A
H— KT v T DORIZEIZ
DRI DR E BT
A A 87 FEwLEEIC
BHEIh-Z e, H
BEDOKMEZ 72 LT
Do

A4 FEEEICEE LT
72 2 DDOHFFEFREIZ DU
THEAZ2 CER LT
9 2T, FEHLFEIE
BELICET D2 FERLY
& FIZHEEE L. Nature
Index INEkDOFRm Gt % &
70 Q1 ¥ —TF N ~Dii
SC ¥ R0 L RE A AT
>72, EWNINTHEEBDT:
SEEEZE L, XY
ZRFAM S 41T 2 S
HEED DA, —EIEKR
Mo7ra s oM
WoOEHEIC R T D L L
HIZERMAEZEE OHEE
ZRIAL WD, LLEX
D, REIIC BEEDKYE
Zi= LT\ B,

54




EHIT.EDIS
FH LA 2 Frife
PEfh = FEBLIZ
A i CHE
THZ L &H
fad.

Pttt FEELIZ W
JTHRIERT S
ZEEBERT. 4
%O EH
~—bT 47
XV EEIN
LA REME X B D
23, BiRFAUTIRKR
O W 5% BR 7 3 KL
AEND,

- Fl 2 DBREESA:
S STYRAY S S
BRI A OB
o HEERTE . W
AW - KA E DR
HB s &R
. AR EAE
M % & e Bl A4
Wy B BE o fi7 I K
rNEh 6o FH
£ o BA 3 21T
Do

CRJE - mkEE Y T vk
VAT DS B &G AT
HfrOBFIC L 0 KB
HMERS YA IV ADHT ) L
T S OMR T o g AT 4 HE
HE L B E R
HTAEY DOYRFR & refiR
Wradrt o,

- —WREZE K OV BE i pE 2
A DN BEAKALER S (2 F8 1T
L4 (%) JEHR D720
IZ Bkx R COT— X
S M QMG AR D 7=
DY AT KRS 2 L
EHIT, B LT, f#
Mris Rl DW= A
B (F) OFFESE BLEL
W DN DR ik %
et %,

CBREE DA NVADY ) AMERITIFEAEDRRAETH Y . 7 A L ADRERE % PR
USHT 27201213 8% DT A VAR DT ) g HE BT 25 Tk
WROHIVD, HFN 3 FEITHEE U7 NI ER N 216 L, Sfn 4 42
X7 AN 1 KA LV TOT ) AEFTHMERIE S Z LT, ZHERERE
WCAEBTDRMT A NAYT ) MMEREZTST 5 Z L ICkEh Lz,

BB T A NVADYT ) MENTIZEIZITHOI TN D A X7 ) LMENTTlEL %
727 ) DEEBNCHER T 2 2 L8 L < | A A BRI 2 = & N R
#HTH o T, AFIETIE, BUNERZ WU A VAR LR D47 ) SBEEH
ZIERA LT, EREEICB T D\RE VA NVAOMER T ) L E2#EGE L, VA LA
VAVAPNOE 2= ik L ROy

KR 6,000 m Z#8 X % R Tl BRE, KR, ®E L W o TR R BRER IS
Wt LTEAED B ER L TWER, 29 LEEEBICAR L TWAIMAEM D% <
IR TH D, BEHEEIICE ENDMEMEHGIZ TNV T ) hy—
g A% K LTk R, HERE MM Atribacterota JS1 @ Single—cell
amplified genome (5E&M 50%LL 1) & &5t 100 HEST 5 & &b, [FIFEH
KOBLETWH ZBTHZ L TEMER JS1 7/ MV EEST 5 Z LIk
hL7-,

WES DRI OB S 7 U RHEMICNET 2= R7 74 b
FENEWBLEZED TS, LL, TOENREETINEH T, 7
YRHEMI O KT 7 A N OREENIREI STV, SR 4 R, RETTK
AEIREBMEIRZBRET 52 T, JURMEY (T Rrbe v AR I2E S
LTHNAET DY K7 74 b®D 50%LL B pBEERT 5 2 STk LT,
«PET BRI LCRIHEND T L7 X NLERE T L7 ZLERY AF L (DMT) @
RUEFEK 2 R HEAT OBRICE L Tix, BARsRE T m A0
PET JFUBHRLEFE K & —FEIBRT 2 720 D 3 2T LR EHT RS L. AW /) ik
FEIZREHR O PET JFURHRLE BE KL BRSO SER D 1. 2~4. 4 f5% /R L=, PET &/~
—THDHIMT T L7 XA ER (2-8 FuafsxF /) (BHET) ZHiKERis
THET DA & Z ORI OFFE TIE, BERIBEAKLBE S 27 AT
T fRFEAE NSRRI Td > 7= PET BHEEIZ O\ T, ofif 2 9 HesrEi A
WD TR U & DOWMAEMNBE T 2 50RO & 3 7 BT E T &
RBIFEM DO 7 1 b R ILBARITIC X 0 RIS 2 HEE LT, BEAKALEE O

PET S pEK - BEFEMAL
H o @& AL & A
He DRI IZ G T 5 Bl 5
Th, NAA 2 "T B
ASCEEICHBEL L, BAEO
KAEZ T~ LT D,

55




- Rk IE 2 H
W CH B RE
W) & A pE O 5 3R
1y 70 W iE 217 9
72 8 O b 5% fir B
HEAIT Do

c NAFTHDODL Y DE
I G572,
H AR & A A
EYE S D EPERKICE
T 2B OERES T
O HIEREAE 2 7B L BEAE
B H A 2 MR 5
& &b A HEEE O Sk
R LI E O B
M OFEHE LICIE T 7= A %)
PEZRRRET 5,

WEZH O A X ERRT —X TICHE L LB OE(ICEE T 5 REEHOH 5
U7 T U T ORFEE TlE, PET JRBHRLEBE KB D L 240 5 A & ARk
T =X TN HAET BN T T ORI LTz, AR ST 3 &
FEWZHE A LTe~ A 7 oA T =T 7 7 > N7+ — L Z R KIRIZTEH -8R
SHEIZLOTH Y | PET RIEFEK « BEEEMLEL O m BEALIT ) Lo, AR,
Q1 v —F /3% (K. Kuroda et al., Water Res., 219, 118581 (2022) %
2R ICEEI SNz, £, TUVARKRTDHE L BT, FEOMEEESE T 18
Rl S huie, BEKALERE N 2 3 & 3 5 R & o LR %2 FhE .

HIER FIZAFTET 5 90%LL EOPRAEMITIARLETE - KRR EETHY | 2
FIERAEDORT v Vv 7 NMAERH TE TORUVIRIL T 5, ABFZE TIEIK
EM DR 2 72 EBREE 2 CE 2 NIEEEE (V774 —) ket T5 2
LT A ETETYETE R o Tokk 2 72180 2 TR == TR T 5 2 LIS
L7,

B A 1V HRIZEOFEBIF D 5 BT, KGR ORE N ZRNT A NIk

HR G AR SR (2 B — SRR B3R U BT Lo TARITHAEE TlE e W R IBE
INE LA DY DAELF 2 X2 DB MEICHENL 52D Z L EHALMNTL
Too AMZEIZ LV | B EOELFITUARIEMED O, 1EkFEZ BT
WK D SN OEZITE Y 5952 EARINTE, AERIZT Q1 Uy —
FoicgdE X7~ (R. Koga et al., Nat. Microbiol., 7, 1141 (2022)), 7
VARETH EEHIT, HBHGER SO News & Views (TR R FH 1 8#5 S 7,
F 7=, Nature Asia, The Scientist, {b5F#H . H I LR, FIELF:. Yahoo
= a—AF TR I,

N BRBEIIZ AR R AN - KA DR L TRV | B2 MEY
BIREROBIEP G STV D, AWFFE TR, BRE N & BREE S MG HF
Hridfific & v | # FEREEICE L RAEY O IFERE & Z OREREEZ I L, A
B DS FIZEB W TR EALOMERIZ S 725 TR LT LWHIE 2R T 5
BT, REDFHRMEERIEEZ SO Z &2 LT,

5s/NDT ) B SOERMME Tsyn3] Z W, Mo 58 AR - [BlESlEK
HENEO [EROEmMEERE] OB Lo, AFEITMRNZ > X7 E D
B XMl M Az A 2 & CHIRGEENBE LT Z L2 R TR TH D i
EHORFE LD F AT =ALD 1 OERETHHDOTH 5,

Ho X oV NS EmE T, v 7T (ERFERE) &5
I, HRASERRDFEZEANT LM AR Lo, BRI & el LT,
AREITE, L0 ERARSFOBEARKORR 2 Zeflifalsxt3 2 LM & S i T
NIRRT E 5,

TR BB v A X F X F R E I3 E B 2w S &
7o RO BN RMEN L LT 28k L O ORT 52HEO U >
J AGRHIRLME  HE  mHRO A NV AMMEICKMATH L Z EEH 0L, @
WEW) DR « HE « EIRMHE 2 ¥ rTeE 7B i 2 3 A LT,

7' LEVERTE Td 5 Burkholderia stabilis 1%, RSN HESR M DR
Bi#FETHLa L AT — V2 RXT 77— (Che) ZAEFET LM, Che DI

WS, S X7 7Reatn
XFEHEORBZHER &
LCHHATSZ &ENE
HIN T, BRI
BBLE BB ERTE~ DR
HIZIRST, 26 A H
RBhorEFE2RET D
Fomxxz b o N1
AT A > LT
Bl T & W TdA4
V=T VT D
BEHSERETHY, H
FEDIKHEZ it 72 L T
Do

56




OANMHF LD
AT thx% 928
T % N LEI6E
Bttt DBz

Al-Ready 7¢#t
SHFEBLT D
7o DI G AT
RECEHETE
AR E 7R AL
FHFRTANL
(3% Al
FEBT D
i aPFT 2,

OUNIL NI
fhe %2 FZHRT 5
A T ENBE £ 1t
BA 5

Al-Ready 72%tL%
RBIT L0
Iz, A RTRE TR
HTEEMER
AT, FEHRATANL
b2 AT %
FH T 5N &
¥ 5, 4% D
B HRL~ —
A G/l
DEE I DA
REMEIXH 228, Bl
I S T IRk O #F
72 B % 0% A &
o,

3. TH#H - AT

OAMF LD AT 2%
FEBLT D N LHBEEIN O
Bikis

& AU 13RI MEC kI Il 2 D B R 2 M L ESE 5 2 &R
REETH o7, AFIETIE, HE~DT U F LAEREACEBLBIHI ALY MY
— VRMTEEIZ XV | Che R EFEE DM LICBET 518 EK T2 FE Lz,
TR NE L D—DE LTI DEIFITMATH LT 73 ) AT A Rk,
MM DR « F63E - EFICHE TR L O, N T 7 ) AT A R
B U7 OB FRELOZEITIZ, S2GHIAEKE 7 BIL1 S EE & E 2 R
TN, TORHIEIA 7 = X LIARHTH - 72, AT TIL, BILL ERER T2 K
Bl T OAERY B R T O HIAH SIS AR & L CRBLAIME 25 2 & 2 52002
L7,

AT-Ready 7eft =2 FEL T H 7D, FEHFRTA L (b9 %5 AT, B A[EET
B TXEME R ALl OB ZIT-> T\ 5,

BSR4 FEIZLTORREE BiF e, (a) THEXOHARERE/MET HE
B BRAERBIN A BIR U, REMRIIGR T 7 7 OX v F~—2r 1> Nt
FLTo, VAN TEERAEM 2R LIE D I 2L —2a 2R,
HENREERLREE T CTOANDIEEAHEZIFMECTX 5, £/, T OIFZEM RS
kD, BEAEITEIORMAZ BT 28 oERPS IS D, (b) ik
FPERWE~ R A MHA RTA4 V8 3 AN L, Al OSECEEMEICE
THENI ORI G L, SR A HEE L, AL A KT A4 U 1XH
KRIZBITDHA WEHTA RTA L OFHEL L TONELFHLLTEBY . AW
HEREIC X D BARD Al BIREE~DOEMRPEIFFTE 5, (c) Al OHIBHARIL
PR R OBUREf b5 7 7 o Mo B2 Wl U CEMAME A RS 5 &
E BT, BREEMRD IO DT — ZEH K O EIN OTE 217 > 7=, REGFIC
KV EH¥ET AT LGB IRAL /7 R W SR I 1T DR D) EROIR
oo 2 SCEARRENATRE L 720 | THSPESHEFOREE~OEMH ., =R, B)
B2 T Y OElfEALCE R E N R S D, (d) B BEEE T
HIEEFGTAT, MR AED InageNet 1T K A58 % —EbEE T 5 BEE R
FEIZECRIE L, HAD 0 AEVFE S HTFEBE AT T L OARIC X
D, RREGENRSNIZ/NIBEEETH- TH, REDEBE ZINESTIZ,
e AKEOHEGERE AT ZH OB T X910 2 LR MFEEND,

FEREGHEICHE - 72 B AE
EETCERL, LTOX
IR EAIE LT
%, (a) Q1 V¥ —F /3
# . Google Scholar
Top20 D [E B ITERR
41, Hifra T o
> 7R JERESE 2 1
BEEE N D15 R BH S 4 £
14 DR ZAIH LT,
(b) AT &wEHA KT A
VIFHARENTIAL f
DTIEH S5 BRI
2L, kR& 7o SR B
(AR {2 B L CRERR T
ERMRE R e
EEie) MHBEINT
B, HEETHLEHS
nNTns, () "Av
N7 R CEE I e S
A, A BARZ T
AR & R TR R LR
HINT, (d) MR
DOPWHFEEH»ET IV
% P A FTRE 22 2 =X
TR, FEEZEISHIZRE WD
ThaET — &% Tt
oL O R ERER AT
ERHITHERTEDH Z
ERWIREEN D, BRI
INA A T SRR
iBE s, DB X

57




- FEHFIZIBNT
N+ AT - Bt A
YHE T T a
U T L.
Hicm ELED
LT, HidET
— X A - Al
5 Al EEAERHf
ZWFFEBHH T 5,

AT Bl D2
FIZAR AT R 78 AT
DEE M b AE
FEVERER DT |
AT Z 39 %L
— LRRBRER B
fn B A B A &%
ONFEAM )7 1 % Wf
JEPRFET D,

« AN23 AT Oy
PR LA L
THIAT D728,
AT DFEFERS
HEFm AR L 2 A
NHERETE DI
T L, it

- 3 R LT
N YORE: 35 R 7 )|
1% % Foak - % Fnak R BT
% N EBDNRTET 5
BRERIZIGH USRS
FRYEZ2 & FH T 2 Rl ik
AL TRVAG RV (5= 3 N g
B 5, £, AOITEF
ik 77 7 ARG T AR
LIcHGk s o7& A1
A7 ITE IR EDOERD N
81 D Sk 2 AT 1 C LRI
DOHERRCN DITHE) - BREE %
AT 2% FH A ALER A& SR
T 5,

- AN 2~3 TR LTE
B~ R A MIA KR
T A KO BEE AR SCE
EREHL B e RE
BFRESC R e g
BTy 7 URNRESE
MtEE @ 5, AL WEm
IR OIS A 5] & i X
o WEEHEY 2 —/L
RS TA N L
(2B 2 HR B & L
T 5,

< AR 3 ARREICER LT
AT OYIWrRILIE ~EB LT
HORPATIZEE SV, T8
OEPRERESE 2B WD
T AL BERFTE L5 IR
RY 5 ETAROEH
ZVEE S D B0 B

- AR B B/ ME T D BB I Ko T2 R 3 2 B8 2 RO A H
DFFIALE & OFAFES mm FEE TAERTE 52 L, Bl iz o < JEuE#ES)
DN L B EBEVERBINIC L - TUEIRO S 5 BN 2317 T 5 B8 & E /LT
DL MR LT, A N—EREZFIH LT, BNIEEI OB E T — & &
NOITENR I &AL TRFZERIR e TEV AR 7 Z 7 DT — X & v N EMEEL
ZDHFRT T T D RO BE A S F 2 TS T B Y AT A D
TeBAR &2 FihE L, BFIC K D5 21T - 72, ARFEFEIL Google Scholar Top20
DOEPRESH HCT International Conference |ZERfR 47~ (J. Vizcarra et
al., HCIT 2022, 2, II, 122 (2022)) 1EH>. Google Scholar Top20 w3
—T 4T A3, QL VX —F N2, HiffarY T o 71 IR
ge 2 MF, BIEAM OEMBAR 4 4L 14 RO 2RI LT,

N PR T 2BREICB T 22— —A ¥ 72— ADW5EE LT,
EBTIVDOEWBIHE Y — 2 OB EICE 2 2B ZFHMI 5 2 & T, #x
BB L AEA U Z T = — ADKEER FAFEH LT,

AT A7 AOFBRIEEMED T2 OIZFGR 7 7 7 % A D58 OS5 E 2 52
L7, fEGAl bba—~vr-aRy b AU FT7 a8 5 SOTA £
i o A A REMEIC DWW TEE LT,

- FERRFEEOMBEESTRE LT FE R E~ R VA NTA RT4
VB SIREERMA DTV =NV LR —RFELTRBEL,. BEX 2T 4 T T
AN —ICETHHLWVEBRZEBIN LT, SWERHMEY 77 Lo AR L, F
v 7 URANE ERNRSEGRZAR Lz, WEEHEEY = — /LOKRER
FEATV, WEFHMET A "Xy REJEFR LT, 7T A4 X —ZDO0W T, By
PRI & BARICE B LTat & T4 74 VBR3E kb 7o, B8 S ~ %
VAU NTA RT A 3HEREE (HARBHEE R (5Ff 4 4 12 A 13
H)., HRRFEXEHE (BFf 44 12 A 21 H)) Shidh, ok zB0
TAL 2B L2 HEICBIT 5 AL WEHEHTA R4 D) 77 LR &L
TEHINT,

« AL OHIWrARBUE R o O BUREdN 2 . FEBROTF T T o M0 L TR E
L CEIDONRI 2B 2 LB L JWEEZ W 0 3 12 TR ORI 2 0 2 T2k
PERENKIEIZM LT A5 2R LTc, S8 Z S L ICXELZERKT H7DD
L LT, 7= F 2 W gk O - TE IR OBRZE. SR8 D720 0
T — FREGL N O RAN OB 21T o 72, NEC-PERMF N T ENHEEHEAF 2T 58 /)
bAEFNT-ER It R & B il O AR 1T, A AELSMA S TO
FEADELEZFHFEA L 721E2>,  Google Scholar Top20 7 a > —5 4 v 7 A

D, AN BEEDKHE
7 LTV 5D & REE
T2,

oo RITESY
TH A N—ZERIZEB T
HITEI VI =2 b— 3
VRS T 7 B IR
LT —4ty MR
EYLRTE D, BRIEAN
A A X7 B CEE A~
DB EIZ O N - T
B, BEOKUERT-
LTW5h,

HA BT A 135w
HEDIEH, ERfho 4
ENS b M ICS M
S U HER 72 L 1 % T
SNELTERY, BEDOKYE
- LT\ B,

AT OHIBARILIE R K O
HOoRHEAT 2 T35 O &R
43 B ] R S0 3 B2 W 12
DO i = ) S )
L7230y, SERD -
D DT — ZHEF K O
Ml 2 Bge Lo, Bk

58




OFEEESCHS
AT DG
EALIZE T 5
A NRN—=T 4
CHINY AT
NS ROl

BRI %
#5195 Ik
L LT =D
IHE 2K % W
A N —Z2 [T
#i2 5 L HPC -
AT-E > 77—
2 H Al A BR AL
L TR

RN TED AL
fifT % W 22 BA %8 3
60

- XSG HBE O
T —H D% HEI
B b E o E
72 Al ERGITHE
BT 50 D%k
ML, WHYT
B HET LR
ZDOREED D
O & E FE A LB
B b % AJF 7% BA 8
T 5,

O
2T LD EFEA
&3 5% AN
— 7 4 N
AT I B Al o B
7

e %
5l o8& L
T, ftaoinEh 4
%A N — 22
IZHRE L HPC -
AT- By rr—%
FeAfr 2 BEfE L T
PEX S A H
D Tl <2 fx 1 Ak

Wy BF L2 33N T AT OO
FRBLIZ B P 52 0 51 - 0
Z TR A 5400
HEBET D, Eo CE-
{5 70 & OIS EAT O
KGR 2 B ] 7 &R L
FNEIRITLEE AT
HZETANE AL OF A
it e B ST DD D
Tz BT 2,

< RN 3 AR S E LT,
W =TT NAESE
M7 —42 =205
F5 < A B RRET O
TER R ETER L T — & X
— A DA WEFEED 2
(SRR F CHER L, et
HPEEZER LN
ABCT Z FVNTHERE 2 MGk
T 5,

OFEESCHEZ VAT LD
mEALICE T DY A N —
7 4 v AT AR
DB

63E QL Vv —F /L (W. Uegami, et al., Mod. Pathol., 35, 1083 (2022))
TOMLIEFR, KOTVAREER 1L Web AT 4 7 TOHRBEDOREZAIH L
7,

BEHRA NI ) A ROBMBIBIEGZ 2 A THETH5ET VEME L A
MEFFAFIEE O A CBR T FER &M AG DY TR EER T B RRIC
LTV A REMERC, SEANERSZME & OB Z B 5 22T L72WFZER KDY, FsGED
ol 5B T 2ERMLE LTI ST,

B 7 T AGFES A 7B T AL ORI B % 5 2 7o BRI O A6
RS T AEM b~ T BB sEE I 2 X 7 THEM LS ERE R A 7
T AGA AT TR T 2 Z LIk 0 WF A7 28T o MENH BT S E
ZRA SN L, ZORRD mIGEIC R ST,

<SRN 3 B LT EE B AT S EEN S T A A D X | ABCT T
KB BFEE ATV, T _X—2AOBWEEZ SR 3 LD 2 (FRE (10M—
21M [Efg) (LR, HREYRN—R T A T D ImageNet % 7= — ik
AR A A7 DOMERE 81. 8W & RS HREE 82. %A K LT-, AFEEIL, Google
Scholar Top20 @ [EEE2ik CVPR IZERIR S 417z (H. Kataoka et al., CVPR,
21232 (2022)),

3 WITZEMN TOWIRKH AL I8 1T DILHSEEFEAET V&2 B L TAR
L7 RERIFAAA X7 NERSGEICHERE S 4L, ABCT TO KRB HUEHE
DIRFELEHOETHERM T LAV Y —RAZTO EHOAT 4 T TEYHITH
niz,

WHETNVOEFH Z A 7 ~OEiE b OME 2 fke L TITV Y, LR L
JLEsE (LR —FH) OO 3 FEICHEE L2 EHEEGRSUR., B AR
WAREE « 1R T 4 7 R5E 13 A E (20224) 2%E LT,

TEERTIH S 2 S T A LB & LT, A =T 4 B AT A (CPS)
(BT DHFFERR 2 D TV D, BRI, (a) ARSCHM OB X OREEE
R - B L. A - ETHEATE. (b) CPSOEFXF2 YT 4 EEEBE
L 7= HiAf ORFFERRFE & HEHE L T B,

B AFEEIZLL TR E BT, (a) NE'HEZ WY TV Z A L
ITEFIEAT & . AT Y & 2 NEEBIC L A4 v T A v Bl AT &2 B L
Too BB L7oEAfic L0 . ISR OBRITORM & ZHIES < BE I A
I L DHBATRERE DI LR TX 5, T bid, AlGERO XA EET 5
HOFMEHMTTHY | BEEOFERKFET=X Y U FICHESERE Y 27 OERESC,
ETVANAE Y T—va ML D EBEREOMN FE~EHTX 5, (b) & —
Xy FCTRIHENTWDEEF 27 A vt — 0 I L & T2 B 2 £
OMRYO ST RERE L BEEX 2T A v =T 777V IFEAL L
THELLTWAR, INHOBFITEFHEKICI V@SN TLE S, BI%
L7eEMIC L0 kb X 2 7 2 EA L L O SlE 39D TrlgE L 72 5
770

EAA A R R
selcfad s, BHEEDK
27— LT\ 5D,

R FRR O A FE %
BTV & pE A AT
BEZ2 U CABE, PEIL
HAymicks g sb&ET
— &2 Tt mE L ~L
OB R Al ERFI
MIETE D, ERIFAA
A N7 N SEE I
WS AL, B AR D AKHE A il
7L TW5,

RGN - 72 B AR
ETEMRL, LTOX
IR EAIH LT
%, (a) EEGEE6H (9
HQl ¥y —TF 2 H),
EE S oz E 11,
Bifiar s o7 2
. ILFEIASE 2 14, B
HF O IEHEETR 3 4L 8
i, BRI O %N 1+
3 k. WIFEHERS~D Y 7
cy TR 12 2 %
L CHriaaE 11 (Bioe
B (2ot o7, (b)
D Sl 5Pt N p e N
Google Scholar Top20

59




DB O TR
R0 A A & W]
AEIC L. Bz
A N —ZE[] T
DGEHEZ 7 A
IV ZE R
EH S
PP - 2T D
—#HD T T v
N7 —H
BT T 2,
FleENLIC
RoHoEEE(E
HHAHLRT S,
X2V 74
FRAL BT '
X = U7 o5k
BT, £ 2
U7 4 PREED
HYHFIZoN
CAHFZEBH 7 T
Do

ZH[BEIC L., HIZ
P A N—Z2 [T
DFrE % 7 4 ¥
v 22 AR
SEATA - FFAM -
KETDH—EHOD
7Ty N7 x—
B A B S T
5, Fl-ENHIT
RN SR =
TS, BX
hetx=U 7
+ el AT, &%
2 U7 4 REED
HYFIZTHONT
WHEBA% T %, 4
"o EHRL
~—=TT 4T
LV EEIN
DA HEMIEH D
23, BURE R TIER
D B 78 B 3 D5 AL
ANEND,

- 7 4 VA IVZE
eSS RAWNIE I R
Mz €7 1k
L. ZDOREECH)
X EH A N—2E
MU 7 a4
LIZFEBI S D
FOHENY A
e, T80 - F1E -
s b, £ D
fERICESE T
7£ T IVZERT I
BT soA v
27 = — A Ay
ZHIERRIE T D,

<R 3 AREEICEEFE LT
8 2y 3 A &2 T 52
AT BR B O B LY BR B
2B D AMOERD
HIRRED T — ¥ ZINET
Lot LieTr — & 2 v
Tba—<2 T IoX LY
A > DF = HFALEAT S
ZET v Ial—vay
12 & A Ao ES .0 H
WRE D BEBURGEE o) %
X5, £z, 5T —4 %
WM & U= Ak 7 5ot
TOY Izl — 3z
LT —2IEEIT O 12
OOT T T N Y
AN e = AN

CAERRES LGREICBWT, FEHICES L P2 W iEs T —
CINEREE & M) ONEEZIToTe, ZOT7T =X EEETFEET VEZHWT
100 Hz TO YU 7 NVH A LATIEEGHIZ FEBL Uz, £z, Bisa@Ebz v
T — 2Rk & R ERTET VE AW T — 2R E T ) oD T a I T
LEHMEY 7 o7 FITHEL, V2 b—ra VLK DEBOFIREE %
] E U CALHHEZ A I 7 OTRRBEZR LSE5 2 & T ATV A
T LD LA FEm L, ATHOKRBEESIRY BT MEL Y b ERRERE L
THZ LWL LIz, 2N OERENL, Ml o EHWESRTO ) TV H
A LFHAE . N TR 2 AW IRBEEIR Y B g o Bk 2 2k Uiz, ARFERE
ITEER T2 O E (3D-AHM 2022 Young Investigator Poster Award). H7i
ol GFEoeHiE) ookt

KERGIWrE OBITREZ B G L AAOLHIREBITIE U TERET A
Tt 5 12 DFRE 15T,

REAE TGN B 2 7o IRENRI S BT O EMEIC 5 2 DB 2B 6L, LV
8 {58 72 3 B SR D EBL T REME A 7R L 72,

Tav—7 4T A (4
BE 1 fi7) > ACM CCS
2022 |Gk, = OE LD
FEA & A B8 4 i 12 B
T AHE L O HLFEIE
IZHFEODIT 72, ML EX
D MERIZ BIEEDKYE
i LTV 5D L& REM
T2,

AT E SN O KB A
I 572 0 LT
HY | HEE Y R 7 O
O TE BN BE O A) S~
JRBATE %, MURIZEER
FRTOZEITDIRN
S>TEY, BEOKAEZ
7= LT\ b,

60




OF74 7 A
— A& PERT
LEEY T4
ety o A%

H&2AEIEIZR
SR NPY: X

A N—=T 4V
TV AT D
X2V T 1A
FZHEfEL, X
. X2V 74
AT, %o
U7 4 PRAEAF
— b Z T 28 BA 5
T2,

OF A 7 AR—
A EPLKRT D E
v YT o
A%

H & AEICRB T
HNDOBE D H

i D R PE SO 25 D Bl 1 72
E Db & T 5,

- PAEME A2 AR L5
DO F FHEWULELT 7 &
AT E B TFHEE
2 KD ICB iMit &
DA & BFE T D, FrIZE
PO L EEZITV B
K72 =— XITIE 2 D3
FHEY D30 72 B RE 0D FEBL
AT, £/, N— KD
=7 /T R =T ~D
Bl ERE L. 21
izt sEx=2V 7
74 Bz 5, EF =
TS =y MEET >~
TOY X2 )T o Bk
RO FEAMFERETEE) & APT
AR — VB A D |
o OMAZENL ToT
Masmirtx =2V 7 4 1%
AE A — A DOEERZ R E
T 5,

OF A 7 A=A ZHK
T 5T ¢ Hiffio B
7

« HIfE Internet Engineering Task Force (IETF) THEVE[LNHET e AT F
2T A=y s Ta baroretl 25— T 4 2 RigIcUcE
L. S OISR T Tt -3 A2 BT 2 FEEZRE L, 72, it
EiAEESORBEZ Y — FTo7EE &L LT MIT 77 /1y —LEa—

[HAR] FED7 U —F [Mnnovators Under 35 Japan 2022 |Zi#E S iz

(BXFH— MITT 7 /ad—LEa— (2022), BESNIHFIEE 1L 2023 £
DT a—SIVROBEMFIZ  IRx— b)), EFRHEENERLIND &
TERMG S HANIIIE S L7228, ZRODERKIL, ZO LI R THh-oThHE
F 2 7R MR TR R S ORISR W CLUERMI A IR 2 T84 58T v
YNEFFOZENBOOLNTE D THDH, S HLICINHFEREICEY | METFH
AR S BPIZBA T D e & OmHE A 721 3 e L 7o, ARERFIL. Google
Scholar Top20 7w —5 4 > 27 A (K. Hashimoto et al., Proc. ACM
Symposium on Computer and Communications Security 2022, 1399 (2022)).
KOG CRE (K. Hashimoto et al., J. Cryptol., 35, 17 (2022)) ~#B#fS
e,

B2 U T o S bE O BRSE A 6 W HIFH RSO OB R E O Rh
W72 T RERE, N T T AN —%&ililc LoD, 77 7iHat (#m 77 740
T E kR D DA 2 MESL, L5 DR LAY GoogleTop20 ' —F 4
7A@ ACM Symposium on Computer and Communications Security 2022 (Z£%
gk,

T = U T o Sl BT O BHSE A D | E AR & FTREIZ 3 2 R I N
72T ) NI A MU 7 ZAEAROFAMZEE T 2 R 250 4 47 12 H RO E
BREEYEIC M LT, Tol #asmliT X =2 U T 4 REEA ¥ — A TOIEHZEE
L. EFaT7iea=y MERTF v 7O x 2V T ¢ BRAEE £ L0, SF
4529 FITMNIATBAE N G HLEEHEEREAS 0 ISO/IEC 15408 DFRGEA B
L7z, BERAIF O B A3 e H ARG D E R L ~ D EBRAYGRD B AU PE
KEREZZTT,

BEOEELHEE L2206, Bl IE, MEMEZ R Lo DE DRI
(CIRIEFE 24T O BRI RN 72 E 2 ML LT, Zuh ORURIL. EERGRSGE
PoPETs 2022 X°> Google Scholar Top20 (Z% U A b STV 5 E R SCRED
Designs, Codes and Cryptography [ZEEEk S A7,

DRl LIS PE © BB 3 R 7 S ln g O HE NS0, #3515 A2 B RE O ik
BT C, AIERBENIZEM (T4 7 AN—R) ZHERF - JERKT 5 2 & 1 IHRER
DB TH D, Ax OREEEL EIFEOBEOR EICEMT 22 2HME L
T, ANz OBEHEZERSCBEIEOMRI &, ATEOTDODEE YT 1 (T4
TANR—=REE YT 1) OHEFF - JERITE T D81 I o — v 2 O#F 7B
WEHEEL TV D,

B4 FEO LR FIILL T OEY , (a) EENEM 12 H WL RS #)

NA LUV D E PR

A SCEs CTHER, 2 b
FEREIC X DB I3
& OEEEFER, = HITIE
EHOEFIEE L L
TEITN L%, R TY)
O TEERL S LT RE Al
DA X7 MEIREL,
fE e E B 2N,
PLEX Y, HIEOKHER
iz LT\ 5D,

EEEFHENICHE - T2 B R
ZERTERL, LTOX
IR AR LT
%, (a) LiDAR KX IMU
EAEDED LT,
B AL & HEE M OV
A R BE 3 2 i A oD

61




DOHBELY S
O iAol
V7 4% —t
ADRERBIZEH
NGRSyt o) el
B R EE, 7850
BEHE. R
[FENE R JIWSE LA
E DB
(Rl SN AT
U7 &AL
Bz T
% TR L O
BEh4 oL
2 X0 RAET
2 i i 2 A
S D H &
FA%ET %,

HEZ s, #Hiic
BEEUT oW
— B 2D FEHRIC
HERT 572012,
B RS EE ., PRI
AE. FNRHERE.
DDHEOEE
ES IR S Al ST7N g )
NY T BRI L
Bz X+ 5
Hifr, &k O%#E)I7
HZ TR
A DAl E & W)
&5 H A
AT 5, 4% D
fEEERHL~ —
T4 7T K
DWEHRINSA
BEMEIZ®H D03, Bl
I A TR IR O BF
ZEBH N A &
N5,

« NDILEHEERES

KR & . BEIEES
K OV 8 2 AR
BT 2 %80T
— A afrob L
12, W ONDE
U7 0 L
rEFRL, TNE
LD LT
C7leBE) 85
AT A KEY —
EADHEEERE
5l Ailh i 2 /) B4
% 7 % Wi 58 B
I D,

- HENEER ) D FE)ER
~OBITIRRRICEBIT D R
T A N — O JE L FRFHCIR R
(2B 2 FEAm v & OYE
TR AT HML IZRE L T,
INETHLNIEMERED
LHME & 24 M 2 3 5
%o Fio., BB ER7-ZF]
U 72 BB B o0 S8
PF—E LT LZL%
s L 72 BRE fHIk S 1T
FEHAEERIET 5, BAH
BhER R — B R I
LT @HIE RO 7=H0
Fe Al BR 7 & SERE & HEAE
HE iz, MaaS Ofts
LA\ T SRR SRR &
U T AN EICET
DT — X DWE L 5T &

— B R ZBE L 725, LiDAR (Laser Imaging Detection and Ranging) K& TN
IMU (Inertial Measurement Unit) % F\ 7= H CALEHEE & O AR IZ B9
HY 7 M7 2L, ERESEICTEE L, BR LB OALEHEE ST
SO AR X, EEEA EE AW BERIS~O MO HFF T, E
BT A B OEIRT 5 Z & A NEE R EEE S E T ST R R L BRICTE
HATHZENFFTE S, (b) 74 7 AR—R LR - QoL & DEIfRIZOWT,
BHOFARIME D milnE O, EmICHET L2 L% Web AAEICL - TH
LN LTz, FFb R, D mmlmb ST 2 sz, BEIFR
ELTOELEY T 4R L & F 57, S QoL well-being B & L7-E
YT 4 = AORGHIERT 5 Z L WFfFT& 2,

- [ O EHEESCHIK A RRIZ IV T LiDAR & IMU 4G bt 5 2 & T, IRH)
(ZFRWEEPEDO W LT Y XAZBFE L Y% Y 7 by =7 28 L H#E)
EATHR T COIFEEITEIT -T2, 2. LUl 4 O A HENERY — B R
AT CL RS AT A2 AW SGEE T A FEE LT, R L7 v X
20 Google Scholar Top20 @ Robotics 3EFICEBWTC I DTy —F 4
7 21888 (K. Koide et al., ICRA 2022, 5622 (2022)) Si7-. 3 kit
B2 R0 H OV EHEE % O BR BB & W o 7o IR B oo B A # (w1
WAERL L CT&E 72V 7 b o =72 L BEISCHRE SN0 &I 6 i rTREMEDS A
WY BEORBABEES~OEMBAR, LEFEIZ D2 5T,

H EhiEdR)> b FENEIR A~ OB THRICB N T, RIAN—F=F ) TR
T APERTRE RT A NRNIRBOER & RBIEIE. KO R T A S—IRRBDE
L LTe R DA ATFIEIZ BT 5 [E B ERAS IR B 21T o 72,

B EEER L~ L 3 0B ORI R, N7 A AN —OJE UK B OFHn 5
EEBFE L. & b OEEFHMOEFE) T1E (Think-aloud method) & @ i A
. Rl G EOZ S A RIS LT,

WY 7 T =7 % B
¥ L. Google Scholar
Top20 @ Robotics 47
IZBWT IO ERESE
Tuy =7 4T AL
o=z, b) 747
AN— R LfERE QoL &
DOEIFRIZ DWW T, BHOFT
A RSN H 2 ) s O
FE. BRI ET S 2
EERIALNTL, EDRK
Rix e vy—FTo
HWRIZOTeN o7, LLE
£V, BEIZEEEDK
Werfwic L TuwnWbh ERE
i 2.

BEI X EY — b XK
B0 R A ME O & W B
B L, HEE~D
FAfrpAR, LFEFIEIC D
7R o T, BRIE Google
Scholar Top20 DIE R4
TR L, HEDOKYE
T LT\ 5,

62




4. MEL AL
TR

OFr7~71V
7 IVEA O B
56

T B R RS
WS
5777 =
FORILT
J FPERR . m
KeF ) T —aR
v D FEMAL
Bl 70 & % B
1D, Fio,
P TR AT
A2 1 22 FE] % Al
HT2-0.%
Bk 72 B BE 22 b
BT H A
~ 7T 4 Tk
Bl 7e & % B %
T 5,

- BEIONRIZT
TR FTuatk A
REMN LD
Il fE &\ T
LEM, S HIZK
B He ) O ® il
o m B N %
DT AT AN—
A L AdRRE - QoL (1
G % % 5 R & 5
it 9~ 2 Ik & AT
JEBAFET D,

4. PPEE - AL
ok

OFr /)~ 7T
IV DO BRA%S

T B 1% RE 3 B
DHIREEND T
77 D
Kot T ) MBS,
a1 —
RN DEFEMAR
Fe i % 2 BR R T
%, Flo, T
LA T MR IE 2
ZREIMT 5720,
2R 7R R B2 AL
IZIRET DA~
7T 4 7ok E
BT D, 5%
Dt FEH L~
— 77T 47
FOVEEIRND
AIREMEIL B D D3,
BLIF R CIXR D

Ehiid 5.

- EEU T 4D D
MRFE & L C A DR
BaEiie I oBE HICE
H L. 5 - QoL & OBfR
I ONZT D, £, H
FEIZ BT 2 B EhH K E
TR~V T B AERR
L HIs R L2 U 7= R )
B o E QPR 71 % Rt
THDDOREET — 4 %
NS %,

4. ME - ALK

OF =T VT AEEHRD
BA %

c TA TAR—RAE@EFE - QLIZBAL T, 94 7AX—ZXAFEE U T 4 (LSM) &
WO REEIZEWT, FRCHEOFTE R B OIEFENED, Eknd O L 2wl b
R DN D DH T & AAROBEE MO HERE (1, 333 4 O milmE) Wi
Web 7> /r— MZXoTHLMNZ L, ZOFERL, Q1 ¥y —F B (V.
Tran et al., BMC Public Health, 22, 676 (2022)) &b & & HIT. sk
kA —F— & OILFEBFFEERN DR D3 o T,

1 T ABUED Web 7 > r— MNEZ N L, BEhEE )L EEE OB B
FEROED LI RNR—=VF VT LIk TENTL200%HAL, BEHo L
DER D QoL [A] L2272 3D DnEH LT LT,

Av—EEYT 4 F ¥ Lo VEBMIROFES LEROPG T HA
VA 2—lENS, FIRAEREL YT BRZEONMET V) LRIAEE
RE~UL Y T EAERR LTz, W~V Y FOREESICER L, EEY T 4P —E R
DYGEF#HEEH LT,

FONRERER BN IR SN —AR T ) Fa—7 (ONT) 7T 7 = FED
T =T U T NRERRBEERECIICE T 2 A7 T 4 THMEEFIL BT T
A AR R« ERE AR, PUE TR e AR ZER OANIICFE
DWW B TOFANHFSND, SR 4FEZIE Ei2, @ 7/ ~7 07
A Ot REEE E B LAl OBEZE, (b) Y7 b7 7 Faxz—2 D7
B hZA TG, () A~7 T 4 THE GREMED ozEttor . (d) i
O] BT 1) U P2 A S I Aty D BR 96 2 HEEE L7,

KA HFIZ L - THLM”M
SN BEICEIT S
FEIZOWT, SHIZT
A T AR—=ZDILK &
i FE QoL DHEINZE T 5
Wiz ToHhilh L b
BT, L= ki mT
Tt e+ 5 2 &
MTED, R NAA
VORI OCEE ~FER
L. 3L odRfREIC
B, BED
KUEE 7= LT D,

QA Yy —FEEgdi
E2 (OF BT RN -
D % B K N 55 0 Hr 1
EANOWBEBNPH -T2
& WFFERSR: & LK
DA L oL FEFZE %
FEigLi-Z L, HE 0
Y= 7 b (NEDO) % HElii
L2 &zl T, 7/
<7 U7 (F 7 —R
A MBI L
T Fam—HE) Ot
SFEEICW T E E
RLIEZENE, BER
WCEHIEEDOKAEZ R L
TW5h,

63




T 52 BA 38 28 JL 1A
b,

s =KD
AL - K= 2 B
fbE R, FrHL
LDt A
ik O 2 T
A A AL E Al & BA
L. FHHED
BR¥ & EHA L
H¥s L 7=sE
i aPFT 2,

SRR TRV F
—FIH T A
2O P Ee Ak
D=+ kL
T =R F
Fa—7, IR
T MBS D4
& MEo &
B A b, S
il 78 £ 7 Je OV
S eF M IZ B o D
LA Bty A BH 38
T5, £, T
RO R R T
J M IE & L
TG RE B B 55
ZHFET 5,

<K= A b ONT ARk
BRIE D7D Al & Fopk D
A TR Z M T 5 BE
TEM LS B 2 5T/
T3 — R EA D ZERIAE R
M2 -1 1 0L E R
9, —R A
WP B9 % BT B i
T2 1 OLLFBER L,
1ML EoF 7 Bk~
AT 5,

- BEREVEW) B M B
B AT O R T - 5 R B
DI, B AR - RS
AL T S L LD
VARG TICB TS
MR & O BEREME E O
L & TR PR R 2 SRR
L., 7 N7 Faxz—X%
DFEMEBE L. T A
ARKEm DM NF — %
HIEICE 2 DR T A
ADIAREIE L T,
e~ D E s 4 FEiE
T 5,

s =R F ) Fa—7 (ONT) EHAEM OEEEECUMET R OWT, M
IS A FE O M B O R A Al RE 72 HET ) 7o~ L FE— 2L AT B & RIS L
720 AREAZRERD AL SIS TE 22 - T EHEMESR (BB, WINA, ONT 4%
DOFEFEET) (CEAT2ZE T, 1 BY 0RO T —2 ARk L 8
DOMEHREE (BIIETREE, B, EXEIUESZ) O TR THD T L
77o ARFEFRFITEHET B EN Nature index INgREEA&Tr QL v —F /L 10
88 (M. Okada et al., ACS Nano, 16, 13069 (2022)1%7>). ZE 24 (&
SLEIRY ~w—ME 7+ —F L JRREBSNNTIV VT4 H (Bf48 11 A 2
H) 135 220 o7z, 72, 25 hOFHEEHE (HARRFEHE (5Fn 4 4
4 TH)ALFETER®R (BFAFET H 15 H) 1EZ0) BDholziEa, (b4
——, BEA— %L 16 tFORELFEEL O =2 T 0 7%
Fhi L7z, 512, NEDO TR 7 7 1 & T 2 v 7 2T v 20 s
oo LHBA%S) EETICBAE LT,

= 2~ ONT RRERATDOBAFEIZ DWW T, BEERBEDORNF 7T o MTTHE
BROBLESAR T C O & FAR O BFFIH TROFIFEFEBREZ 1TV, ONT DL E &
fil e S D& TE MR DS HERF AT RE 72 TR TRR 2 ffENr L 7=,

AR E BT A O T AR M) ol snw T, 3kt %
RHETBEOF ¥ —7 v 72X EGOAREI LA E D & v D BEF#IE
T —7 ORI LT, ONT OEEFENENT v —27 v T2 5 &0 ) 25
b2 R U7, AR EZ R LT ONT ST — 7 OB FIC L 0 | ke Rk
B ORIz D LT,

R AR ARESR Y 7 TV Faz— X OFEAICBN X, T/ F 2 —
A DIAETIRTINZ & EBMEREN —E LN EREEL o TNz, £ 2
TR=ARXDOREOH LANIZ DN TWD /v 7 T LEEREZ LD A
52 ET, HAIFRUEmETETL, i TS 2 THIEN RV 7 2 B
L7z, ZNEM-> T, filtie FOMh % — 2 % B RICEE AR il T 3 A 2
DIEAREEEREE L, e ~DIERIEZEL W REIC LT, £/, Y7 haRy b
Ny RICHERAZFFORFZEEE L CA AV EBEEES Y 7 bV Z2EY
rr=7a N2 A TEER L, N> ROE# 2L & BREEZBURICHRIE T,
PEREAT CIEIREETH 72 7 bRy by KON /1E 0 3% H O
AIRB & 70D 2 & & 925 LT, RSREICEEE 9~ D AR 2% Q1 &7 v — F /LI HEk (V.
Kato et al., Powder Technol., 407, 117663 (2022)) X#v. HH%E#ED 5
o7 (AARFEHE (G412 H 19 B) 130, £/, EFRESEA—
1 —1 4k & AR ZEILFRINFSE 2 FhE L 7=,

BEREMVEM B IR M B DOBFRICONW T FEEBRORRDET VL R TExH
WTH VR EHERY VRV T AT R R AR L. RUSHERE A2 BiEE L
Teo ZORER, AEME AT LEHRGF (XY ) T RiIZHEET 5
ELVEREBAAERIC X 0 MY Vo OMEFE RN ETE 5 LD

~IVFET—H )L AL il
Z BPRFBR 38 23 i L7
MR OFEHFITH S, Q1
Ty —F N~
. ZH, AT« T HIA,
S BT AR F L E A IE O
FehsEE, B D KHE A
TR NS LT,

ST NT VT Faxz—H
R T2 il i LT N
A4 ARBRYy ANV R
DB %28 U, FFkEy 72
VE—RMZEDdEARY
I ) ) 2 32 o 2= 0 S D
EZHAIZ O 7N B kR
1577, Q1 ¥ —F b~
DFm XIe#. AT 4 T
., &SR
DEMESE, BEEOKEE
W= T RN S LN,

64




- AHA RS Y 7
k=~ U7 VR
fiit 2~ — 2R
WREL LICHE
T DA~ T
€A 7 ¥ B Bl
(ZHCD A A, B
& - FIAICBE D D
R B & BR RS
T 5,

- BB &
O & & B ik
% 3% 1) AL B B Al
N — R
R 1 0 A4 TG B8R
B o PR M A
w15 A~
7T 4 7T MEE
FRFET %,

- N3 2 4 DA I
M % REIC 9~ % i &
D J1 7' AL O EE
(A M AR R S L
LT HRNSFEMON 7k
Mz L7t 2%
FAYET %,

- SREBHIFE I U T &
ENZ i T 5 7 v
X VT NERET N, A
BRAE T 5 7= 6 /R A
A I MBIOHIEA T =
R I DFRI & 22 EME D[]
FIZHD fLA, TS A AR
TOEIEEIT ),

cEmaTARYy NT— TR
f (PNLC) % FH W 72 J i il
FIH T 2D ERIZH
T B O RIFICEET S
AIREME D B D IR FE (~
60C) % k[l 5 70°C T, H
KRR 2 MERF 9 2 i
DM RS % BITAREEL
e b U7 A BRI L
VRS U 7 T B i 2 2 Rz fiss
WZDWT BRIV THEE
T OB ZH S > AT
DN (SAPNE S LI S A
THAL U 7= i3 %M 0]
WRBICEE T2 Z & 2%
AET 5,

NI LT, 72, XUV EERLO 128 L THW DD EMRRHE R
BEGER - (bFGF) ZHEF L=V VB o N i 2 ER L. ARSIt
TIZERWT, [FRL 2 IR TE 2 REF L7 bFGF DN SN D Z & 2B L
776

- WELT 2 FEM O IMIE R _E & fTREIC 9 D4 D 7 AL OREEE I
DT, MG AR TEREES & 0 I RIBFIE I O3 & O Ehtirit 210 %
i U Cll L 7= s O 3R & R o s b 24TV 1 7 v O R BB R 2 B L
Too Fio, BIOHGTAGKGRERFZUAES & bt L, i~ v
T4 7B LT BREM O D 7 L EAOEE & ol o
T A& LT,

< SIS U720 & BA DO FIEI S "I RE 72 7 L 3 U 7OV T S A A% D
T2ODA T MBHZOWT, XBILE o IEEZ HOIZFHE 21TV, E72%
LBERI N EIR L M OBERRTH D Z & 2 Lz, BRI osE o1 v
JMEREDUGEIZ LY | HIROBELEYEDR ISR Lz, 22k v, Fik
PEFHMET 5~ RLVRHREBRICEBWNT. 7 7 v 7 BRBAE LN~ RLb
EHEOTREZS5m N5 2 mm ML FiZtkE L, £o, HELEEITBWTHYZ
A7 ERHWTE REESAAREEZ LML, 500 mmX500 mm A X (5550 3 4
FED 4 f5ELL B, BARS S OH) 300 f75) DT A AERLASEGE LT, RIEREIZE
EIAREN, Ql Vv —F /i 2 Hiig#E (M. Mukaida et al., Mater.
Today Energy, 32, 101238 (2023)1F7>) &iviz, 7=, #rZE#RE 22 18 (b
FLERH (G449 H 29 H), AR TLEGH (Bf4412 H 5 H) 135)
Mo TE, T O Z eI BB B E s, Rttt 4 7 A—h—%%
& 8 D H[EIFTE A FE it L 72,

s BTy U — 7k (PNLC) & DR EERIE O & LI mT, KA - E
J 2 BERI O OB « ik 2T o7, ~ N v AOE ST EE
S, e T 2 R a2 T 5 2 L T, AR IE & HERF C = Dl AR E
ZEZEORHATHESNDEBIEE (~60C) # K& < EFA2 68CIZH EEH,
BRI ANEZ FE U=, F72. PNLC @ A VIS B E 2 UcE L, B ERFDGE
ERERD 22. 1% 6 23. 5% 2 LS5 Z LICkIh Lz, AEEIT QA Vv —
FuicdgH: (H. Kakiuchida et al., Phys. Rev. E, 106, 044704 (2022)) &
iz, £z, ZORRETCICABE, BE, B A — T —%L 6 Db
FRIMFZE R O T o v 7 a5 e LTz,

WMEKET—T 4 LV ITMBHIBIT AU a— 2 A VORREY AT LK
BLIGE R EHART O BRI DN T A D VBT TEFE T D IR IRIE D AHE 12 Bk
hL7-,

7L XTIV E T R
A ADmEEEMME X T
— VT w7 ERE L,
DI NS D AR
THDH,0l Vv —F /b~
OF @ T A
8., ABRZEILFEMFE O
% BEOKEET-T
RGBT,

FE Al H BR B2 C o &= IR Y
D2 SEHL L, R 72
Sl EE A I L D B
o ONIR BN BR 5 1l 18] o0 32
B~ s, iz
Ql ¥ —F L THEL
ToAE D, FEMLFMFLE -
S R P N
HLEMBLTEY, BED
K HUE % il 72 R D
b,

65




ORx=— MMk
SR PE RN O
B

JEOBEZ KR AL D
s & AEPERD
RBOMmEDT-
D N F~ A
FEORMME
TR B BB
=T R 7R ¥
AT D HAl
P D B fE
PEAL 0 - BB
LB e T
\F e R T K
< ERT D
fb e « B & A
T N7 L & B
1D, i,
BT — & ®
F 35 %
L CTHME D
PR 3 Wt 4 ) &
LT 5720,
FrEFZ Wiy
B A BE R F
Bl 70 & % B
5,

ORx~— MbE
AEFESAT O BR%E

JFOBEZ AR Ak o N
W EAEFERRD
m ED=d, A
I~ A E D KA
H&E O i
MAL T - MR
BT D Bl
At £ O #% 58 1k
Fon o MEHE
EIE T EET
HEER 72 < BT
2l « B A
T LELZRRET
5, £, MET
— Z OFTEH %
SN U C B bt R
D BR % B g ) &
b 5720, M
BRZWrE i, 1A
B BEER B B
T D, 5%
DEEIFEL~
— T 4TI
IOV EEIND
AIREMEIL B B D3,
BLIRF R CIXR D
W 7 BH 78 25 FLOA
Fb,

- BEREY) o= RV
X — VH B &=
ZHfEL-ER
b 5 i 3 OV I B
AE PEAL 5 5 D
By e flyd 7 o
B AREEDT- D,
fb e Iy, HLA R
(BTN NI

O A~ — ML PR
D%

- FRREME AL 7 5 oD E foe AR
PEZ g L. S osfs{k
IZET D HANBARZ1T 5,
BARENZIT B O BOS %
B L 7RG - B R A
BA%E L I as OB AE REIZ
BEINLEL T
%o CO#R{EIR 30%LA I,
IR 80%LL L CTA Rk AT

(LA FERARIZ 31T 2 BB AR L O INIE & AL FER RO\ ED 7o A F v A
LEDORF MGV HHEREME LT - MOB 2 B S 2 Al FrSE oretE b
Tt MR A B e 872V R OB e < AT DAL < SUS AT A AR
7 — & OFNEH &2 I U B O BS54 /1 % 58469~ 5 72 D O B2 i
fir, 7= Z BRI E D WM BRGNS OB S RO b TW 5, 04 4
FEIX, FIC (a) e LR OEEAEE, (b) /A F_— 2 b2 5 REH
DEEEA, (c) PEF2IErEIN O FER BRI~ - B, (d) 7e—227Y
—= U T VAT LOREE (e) T — & BEEWVR OR BIER FHEAN OB RS & HEHE L 7,

- BEREME L DR A PEIZ BN T, B 3 EEICHE LI AT A0 6T
RA~OEHIEIHE 2 ) U LRMBEEZ V=T 2 b= R U L~ EFER
EWEZBARE LTc, = MU VIR 90%LL b, F 72 24 IRffE] o dLfseiEeR ) FTRE C
HDHZ L EHER LI, TIATAa—L, T I AEEMEDERIED -8
DF T I I s % WL U Te, F 72, iR bk FK 2 Wik 207 v
g — VLSOV T, 3.7 (BEAR) X30 (BE) em DA 7 A% FHWT 10 g/h
PLEDAFERN R A R LT, S OISR LB LT, AT 51
DIETFELIE O A OYEK & o PR A B U vz a7 B & 4T
STWD, REEIZEHET HREN QL v —F uizH# (Y. Makino et al.

QA ry—FLEEDT-
LA O SCHEHER, RAR
CEHSZHLD L H
STz &, FNLDORR
D 25 T 5% B K08 &
TOHRERH -T2 &
WF T Ak SR & 2 25D
B3 L o HEEMFIE %2 E
i L721E0s, ABRESKRY
& B ITH TSRS
fELEEEzxEZa vy
K (NEDO 7B =27 )
HEMET 5%, EIRE
(U A7 &Sy TH
Bt B R 231 F
— AR EFOFITE L, ikt
B D i FEALSE)  OfigRk
RO FEEF S I8
fblizRES< BB L Z
EMD, REMICHED
KUELL FIZEZERL L TV
% & B CFHET 5,

Fewh b SO 2 2 el AR
JE 0D i W SO S8 il A
BA%E L. HeEME LM o
BT v — B DR
NEODIRMD Z LN
FFENn5,Q1 Vv —F v
~OFE g, AT 47T
ol BEESMROEZ
TaYxV bOEMEE,

66




£l U7
R F T 1%
L 3 R
FER Y A T
LEWRT S,

- BERENE & & IRTE
BRVED NI E
5/ krn
— AEEME L
NA F X — 24k
Foon o (5 yE A
&) OfdE - I
(ZB o 5
i aPFT 2,

= Y I R
IEEMDOEDY
A b¥ o
YT T4 T =
— O IEAbIC
My, A ERMmHA
MmEICET 5
FBEZ B £ i &

AMBITH ) —)LDRIr %
HEGKT D Z &2 AhE
7o A BT 5,

e —R 5T
ZOF LI 5 5E
AN Z2 & A 5 7
EONIAT LR VIRE AR
tom—2% 5L EE
L, WEWIRA - 53T
A A %2 20 RA9IZ s
T DM BT A S
Do o A A HmiE T
Al DA PEVE R b K OV I
HAENZ A | TR AR 2
U 7o A FE R OB s FfH
B ZARE 2 R EL RS
T %,

- U A I vEEIC S
PR AR O L E B
DI Do & LT,
DICHE BES, /e~
7T 7 — X BREGELSE
%R A A DY T BHE AL
DMBZWA 7+~ T
o4 7 AN AR LR Y

J. Anal. At. Spectrom., 37, 1787 (2022)) &n7=, 7. FH#HE 114 (b
FTERR (BMA4FETHG6 H)) M, b5 A — B —0 & SRR AR 5] (A il
A =T —5 L 8 DRI E i LTz, & HIC, HREM L0/ T 1
Y ARREHEAIC BT D HFSER R AR 2 L, NEDO THEREMEAL 22 5k o0 EL g ks 75 AL pE
Tt AFEM O] ITERIR S d, BARNAE OILTE K OWFFEIRH] 2 58fk L 7=,
BRRH AN DT R ) — )LERRIZOWT, EfEEO T v A (Rh) Hfidi
X RIINA ZN—T" N FIE LB A S DY TG 2 s I
L 0ATV, COH L= 30%LL £, =& 7 — L RO C2 GER LAY DA FHERE
60%% ZEAK S D AL 2 B L=, Rh HEFEZHN (6 wtell k) &85 Z & T,
T X ) —)VIEPRE 80N A LT, 4%, il T r~T 4 7 A ETEH L,
O EBTH D Rh HEAIKRE L2 ERICET 2 &iEEe o B3 2 )
Do

« A FFUEIEMER] (BS) A FEMER B R OGS HIENC A, SR 3 EEE T
\ZAT > 72 BS EREE OIE HAEBL FHIENT GBAR TR BURNT) ORERZIEH L TH
—7y NEEFEZEBEB ST L RBGHHRE 2 ®E L, ZhZ2HWTBS O
JFUREE 72 DAE A O BRILICE T D\ a1 & @ R B S8 7 B s 7 2 R
SKEEMER LTz, Fio. ZNOHE IR T BS OAFEENERKELY H 1.9 1%
W2 BT 52 L2 BN L, RERICEET DN QL ¥y —F LIl
3 #ig#E (T. Matsuzawa et al., Appl. Microbiol. Biotechnol., 106,
4539 (2022) 1F7) i, ZE 24 (55 11 [B] JACI/GSC > AR Y7 L GSC 7R
2 —BH (BfM4H6 H 22 H) 1I0) I&2%holc, £lo, TNHORREE
T A — I — B A — T —F L EF R O VT v T T
H550E L7,

F 7 Bvv— 2 A ORE AR S 5 ZALET o & EcE T, '
i — AN X 2 B ERRAEEE O @R EbD A = X LR 2D, 5
DL FORERE N R BT ) — 2 EER Lz, RBRIC L7 o
7 R K OB A ol b L= 2 B — 2B WD 2 & TREAMNNE F
HTEEWLMNZI L, £, MiiEHRRK T/ Ere—RIcB8N T, Bre—X
DOREFEZEE > T F o afvFddd ONKkpE) #5652 L7T, F/7vre—XH
DEELIZTZRIIMA NI L2 /A LT, £/, 70E L —ATHET
X, B3 AEFEDOMAKER (¥ 14 4, K52 - ARIRERT 13 #6R) % LA 5
2 16 1, K5 - AR9RERS 14 BB DT & - 7,

s UV A 7 ABIEOSWEEBO 2D O HEA & LT, RIMVILIE, BEST
B, BOHED 3 DORL LT FEL MBI MBI A 7+~ T
4 7 AFM AL, R e L v CFRP OB Y ¥ A 7 )LH
& 3FRICOWTEM L7z, FRTRY 7 L AT DT, MEE % 95%LL I,
90~95%, 90%LL TIZHIBITE 5 2 ENRS T, £o, THVE TITHFE L7k
BRZWrE N 215 U TR ORZELFEZE R O 2 v T o o 7 et
L. FEMEEHE~ O - BEEZED -, KERKIT, Q1 v —F L ~D#H 6
# (S. Fujimoto et al., Spectrochim. Acta A, Mol. Biomol., 280, 121572

HAR D KHEZ G 72 L T
W5,

BS ik o 2 k& &I
SH, NS AR
mh D f1 23 FE AL A E
HERETHDH, QL Vv —
F~OFm e, B3
HRMFIE O FERESE, B AR
D 7K YE % it 72 Rk SR A3
Bsohniz,

B RAE BR th s D FE B
Wiz ) A 7 v
HE A — J1 — O E A 58T
EENIZE DY YA
JURIE O R AR EEIZ D
RN DHERTH D, R
D QL ¥ —F I~y
H, AREILEMEE D FE

67




P D,

- B2 RR L & A
PERh SR D 1\ B
T, vf 7 n
Ko~ Ar7a
= A, By
i % O = JE 5 B
et SRAAHIE<
Wy M ) 48 I O S
vIIalb—v3
vOER AT A BEAE L
Te B « 7B - #4
BHA k7 1 & A
ZBFET D,

- BTAED BH R
FEﬁ %?Effﬁf 5
D, MEHERE I KT
T % W IIE D5 1)
THIGE 1 & R o
%%VﬁlVﬂ
ZHEEZREST D
EIRIRRIZ, BB
— 7 sk L,
b S et
BHIE 2> & Bkt
B D% FHL— v
ZEMT L0

~—3 fEIZHOWVWTYU P A
7 VRO SECRIBI A AT
9o FTo, ZHETITEA%
L 72 M B2 B il & 261
IeSEEHE 2 HEME U FERP B}
P~ R ZED 5,

- ARFESR O LA B
& L7z B & mik
FISICHEHTE 5~ A
7 a RSy AT N B
¥+5, £, HEIT—X
I AE R BESC B i) £ 1 B
2 & TRl Y - Sy BEE
Va—/LEREL, HEL
By ("= ) BETe
IR B 85% 1L 1
ToE e o BBk A
ERT D, T, T — B
Al 7 v R BHRE O M
RS D 725D AL
i (= AT VARG IR)
Wk Lz 7 e —HE &
7Y — = 7 HEE A R
L. 200 Set-LL oo B EFE
Br b7 — %O HBEREM
FRETCTH D Z & HIHEIET
X8

- T — X BREN RIS R E
[CE IR T — & D4k
H & OIS L, GG —
NEEBT LD T —
A B FIEORRIT S
TRV AA, END &
MAaT DM T >
N7 4 — AOEFEEHED
BHo TNNOHDRE, T—
& BREN RS BEER G B i
Ao Y —2 7 LD
VIR ETHEDDH
Mo7v—7loxt LT ay

(2022)1F7°) . =B A GF 27 M@ o Fotelines FEZEE (B4 410
H28R), ~7 VT NIA 7% BHFEARALZ—H (Ff447H 21 ) 1F
D) AZDRMN oz, Fie, ZOREEIITIIT T AF v 7 kN BEIEER, =2
LA —5 L 3T (43 1F) OEFELFEIELOEMa YT o o 7 &%
Jiti U7z,

ACFBBIEDA 2T A ERS - AL T S I REZ R 7 v — HEN A 7 ) — =
AR KOS EfRT E T2 —EEiT 57 a7 I LaERL, =271
DI RSN BN TSRS BOS IR 2 28 S ¥ 72 400 Fefho B #)E
BT — X ORBEMEFIEIE LTz, 7o, REEIZERN DO EEANT D
SR EZMZ, 7 2 MMEGO B B3R b i 2 5K Uiz, ARFERE IR
THREN QL Vv —F I 2 H|IEH (T. Ono et al., J. Mol. Liq., 368,
120764 (2022) (%72 STz,

~A T RIS AT KON T SRR & ORIRRISIZ b R AT EE e
HIRER 2B Lz, vV a U ER BICELE U7 TEEAL O A 72 AR — 1 (100
pm) & LIRENICHE L2 b~ A 7 aJENMET 5 2 & T, 97%LL EoHREE &
D ClRMcxsZ LA RLT,

BEREMEL T S e « Y BEE D 2 — Lz oW T, HET — Z IVEFTHE,
POBEEY 7 M7 =TI LD UA YL AT A ZHIEERE 2 2 72 B fli H -
BT 22— (IE 40 emX AT 60 emX®mE 90 em) ZRfELT-, £7-. A
FEY 2a— a7 a2y 7Y TROS~ M U Ok sOs —filti - iz
FEhi L, ©7 U —AbAW A iR 85% 0L ECTHBNICE I - BEdT S =
ENTEE LT,

- 7 — & BREVR OB FHEAN O BRI 1A T BN 3AEFEICBARE L7 AT b
VIR AT ~DE— 2T 7 4 o T 4 v TNy 7 T T RALBLO R E
AT HANT OGO BEALR AR BT 2 B EE RS Bl b 55 O ME R A H Y
B Feti b9 2 72 O OM B FHEIR OB IC RN T 5 & & b MEEH
T N7 — DGR A D T, BRI U MBER EH AT IS, 2 B HA
Atz K Al — k7 a v b (PF) ORI, W-oUF 72 PF a5 ¢
D FERIIFRHTIZ K 2 MR RB AT BT . M OS50 i B /s 3R Bl 12 L 2 R i
RE & HliH 2 7o O O EHE RO AT D 3 SOEREFEM N O D, Z DO
RATK U T8/ R AF 24T 5 Z LIk 0, MERREHE AR L,
FTo. SRRV BORR/ SRR, B RE, HREME R T. il
BD 5 SOFEM I N—TIZH LT, a Y=V T LEOET XA~
D0 LT — & BRENVA B G N OB R &2 9 BIRRE £ T, bz, &
T, KBFEMD 2 SOFEM 7 N—T\Tkd 5T — & BRENVRIATER G R BE

Mi<E, BAROKYAE A i 7o
LTWo,

200 §RLL B oo B Eh S ER
ET— X DOHBEEREE
EH L, 7— & E o
MEBRF D= D7 Z
v N7 — LKEEIZIE
il o DT 7o, I
FOST RO QL %
— T~ D e &
ER L=, BEOK
2T LT b,

L ~L O i O BIF 58 B %
iR & 7 — & B AR
B FHEIN IR T 5
Lyl aryy—v7
LAEBUT-FEERD =
— KT - T2 BRE 7
I L, PEEMEO B
FEIZHBAL TV 5, Q1 ¥
Y —F L ~DFH T H.
ZH., hELFEEOHE
Mi%E, BAROKAELL o
ARG BT,

68




O FH A B
o BR%E

/L AV S = 7D)
REr % X2 5
FOMELE L
T, BAE B
DG KOS
RN R AN
B O B0 A%
i % i A %
ZEickoT,
P& e & R R %
TE O T2 B
O B T
AR B
-~ /VF<T
VT i 8w
BRI D,

DT — X FETF
ExER¥ET D, £
noxEHT 5
72 B2 b
Bt 7 7 » b
T — b E
T 5,

O 387 M B H it
DPHE

WA A2 D AR
WA X 2D
MERE LT, BT
B o B A K
[OF RN =R A0)
(2B BE O 1k A A
maEHlET 5 2
LTk o T, HnE
R E THE O
MR & T
1 B 1) AR L B
N~ F~sr
U 7 VAR & B RS
T5, SBOMtE
fFERo~—4r 7
PAVE/ANE )N
WX 5 Al REE
3H 55, BIRER
TIX &k D 32 B
HRRIAEND,

- RKMAREE Y T
o4 ROHT LW i R
FREPF AT A
\Z W28 O Tt BR B
PRI T N L
7R
B2 I By R A Rk
ERBER T ek
2 E DR RIB4&

V=T LEDE TR A
fb~Dft E23 Y BT 9 El
BREFTEDD, T,
B LS DR = 2L
F—RO 2 oDFEM T
Jb—NT%T % HL D AH -
2 HIREED D,

O EHIIT DB %

- /KMREE Y T 4 2 H
fE L. Fe-X R fiafnfifl
AR BN DT B
EESOEMBEEEZ X S
L EBIT FEREDTZDD
MREEZAT 9, Fio, ZEi
AT NEw B LR S
BB O IR d MR b
EERMET D028
WZARZE L ORISR A

KO MAZE 2 FIRREED T, 2D OFEMEIT QL ¥y —TF /1 10 g (P.
Tozman et al., Acta Mater., 232, 117928 (2022) 1E/h>, EEHREHH V). =
B3 (2021 L EFAXNL (BFA4F5 A 25 H) 135 TR MB o7,

Fo. FMEESM, HEEA— D —% 4 EELFEMELFEm L7, S
BT, PERMF RO R & mticik S %, h¥EITHERBETHa Y
— T NEBZ BRI L721E0 NEDO IR T 7 A BT I v/ AEET &
A DFSEREE - BT AT ICBRis LT,

KRB E LR DHEEY T 4 R0V AT T 3BT D 58RO BHSE

R PEEBFIBICDTIZDICEHE L 70D, T OT2D B EHE O96 K O
TR DN B O RAIE & 2 HlH 425 Z LI X > T, HEEEZMIRE T
TR, R TERMARIEICEN T~ VT~ T VT VEZRRE L TV D,
T4 RIS, (a) BB EMEIOMAUREL & 73 A 2 DRIEHFE D
ML, (b) HEET A Y omEl, (o) v~ 7 FT T AEED=ERME
PED Uz et LT,

- BRI I O IERE S Em HERE L IC DU T L AFN 3 AR BRI L U 72 K B2 e
EEDDHILHEOTINC LY . mWVIEEE (20 J/ (kg K)FHY) 23 200 HE DS
(LB DIEZRFF L CHIT D 2 L2 A L KRR EMN & OB ER
P2 NS 2 BB O ERUT ATy U7, ARRURICEIE L T, /o iR s LA E
BRI LTz, F72. BERGHEAy REIEFIEICOW T, B IS L7 iR
Bess U L 0 . EHRFHTHIET S 0.1 mm A — & — O K5 FE Tt B &
ZERMET D 2 LT U BRI O 72D DKL A i L 7% T b ~FIERE N
HEFEND Z & 2R LTZ, AFEEIIQ Py —F o #H (K. Imaizumi et
al., Mater. Des., 217, 110651 (2022)) &N7-, F7=. FHE#HE 114 Gie
R SRS HE 1 H 20 H)) BNdhoTo, TORREEICIC, S04 FEH 1B

TEREGHIE A2 A2 CEERR L
7= klz Q1 Yy —F s
SN P S A, FOHE
CEHSZHLDOLH H
ST & EROEH
DOFFGE~DOHIE, £7-
IR R & LI S D
13 L o L [FEHF 5K
PEBmL-ZZEEZBEL
T, EEHPEROR B i
FERBE, BEPER BFE O
R & 2 O MEHT D0
T, fEREEPIFFTE
DAFFERR 2 RIS %
ZENTERZ L WY
2 — SR F BRIt
FARZHFE VT D
ZEND, REMICEEE
DOKUELL EIZZER LT
W5 & A ORI 5,

18 SUEN B M B 0D B AT Hi
BN SRR R R
Ny RO &R ERRIE O
FEHICET IR TH
0 RIS TR
AT LDt FEEAL
DRDDH,Q Py —F
~ D Sy w . T R
1B, ARZEIL[EMFSE D i

69




Ay 2 BEAE LT
P D,

- MPEFOREEL. B
MRS, HLFEAL R
DEFEAE KO F i
K e S A i 48
HZ lizkoT,
P 72 M BB
T B A/ R A
A A, BERILTFT
WA R, HETN
A A, WEE T
N A R e B R
T2,

- RREIS R D48
J& SO BEE A
rE oY E
EE~/LF~T
7V DM OB F
By 0 82 A Bl
kRN~ VF~T
U7 LDl 3 A
7 VB AR 0B
P BF Al £ 97 % &
BRET D,

g5 LIz, 0. Imm A —
A — D fI TR B C i #E A
WExAERS 2 RO N T
i & S S/ D,

S A AN/ Sy A 7
EEBAWET AT K
OV EE T A & o W 2Ffh
HEE 2B L R T A
w7 (Voo (7k b
%) 400 ppt D) &
FEHA 5,

< IRARREE DRI FTRE 72
EEY T o mTERZ H
5 L UBRBLEE ML D R B 2 3
f] b o> 723 o BEHE H A e
SE R OV L O KA (A
[HifE 3em’) &SRB 5,
« NO, Wi i 53 % e K BRA
AE &, W NO, O [EL#2 NH,
=R 90% % %2 & H I f2 it
% il S S R BE R AT 0 B
FaitEd FETak A TO
EIR SRR 2 E LB
LD R S A

- AR A I L C=E
B2 5 150°C The A Al HE
7e (S LERFAIN T 2 B RTRE
72) BEME A 5 U 7= Ab
Zxtg e U C, AR E RS
(250mm LA |) Z/E8LL | %
DME7R E&dHhT 5, ~
NF<TUTNADY A
7 AL ECET D 550
HEE AT O EH RS 25 D
72012, T AR L~ULaBR A
YA TP TRLUHE R
547 /cm® LA IZ THEEHIFR

MU 1 2SIt A — T —, RFEFA—D—55L 3 o IR E %=
it L 7=,

Fe—X @ AaFnis sk s Bt O G SR N T OFEIBIZRIC L 0 | REETI D&
WBF OSSR N A DINEREE 2 L > TWA Z E AL Lz, AR %
ETLNFIZOW T T2 REGEICHETBER L 2 Eo oIl KEs
FEATBR S 2 O T b,

< A Y ORI AT, BIKRBEOT ' R A (200 ppt) & IEfE
ZHAE - FHAIC & 2B HN 200 B ICBRF Uiz, ARHIN & 972 12 BR%s L7 Tm 1k
RIS D2 (R K ek i & mR EE 2 OFERF2) 248 Zn0 7/ ~L |
B W= 2 O 21T, BEFE T o Y Tl $1 o0 220 200 ppt
EWVIORMEKIRE T & F o W AOKRMZ B LT, RFEFILQ Vv —F /T
6 Hfg#E (K. Kim et. al., J. Mater. Chem. A, 10, 13839 (2022)1En>.
TEEHH D) Ik, WS HE 27 4 (BT 30 (Sf448 A 30 H),
IWZETERR (G449 H 30 H) 1I0) BNdbotz, £z, ZOMEZTIC
Ze RS, TR A — ) —5 L 5 R ILERFSE & FEE LT,

-7 N ARENEE T Xy Z BB EE ML O M E O LT A ST U, EARE
RO pmEND 3 umEIZT5HE EHIZ600°CT 1.0 Wen’ DH )5
LRI Lz, £2, ZHEESRENE BT I v 7 AR EHOBEEHEI
ZBAF L. BRI REFE O L O KAMY (BMERE 16 cn® 1) %
FBL LT, £, BVEEHM B OVERRFEBEHIIZ LB & 72 220 3 WPt 4 &R
F CIRIRFIC EAE EE 2> D HGE IS FHAIC & B 258 2 2 - KFEE |z 1 v BR%S, &
it U7z,

- NO, & NH; 128 #a U CEIRILT 2 8T OBRFEIZ- OV T, Wik NO, Z [BLH2 NH, 1k
T & DAL D Z AL D @ EEARIZ 0 Wik NO, O (B #2 NH, {28 90%
IR LT, 70, R T 0 2 2% B L, WEED D WA IS E W N,
b= (95%LL E) ZAHERFT 2 XL 9 AplfiiEis o rEEMEE R L7,

C IR D 150CTIRG (SARPINTS) A3 AlE7R Mg—Zn-Al-Ca-Mn A4k
FHZoWT, 130 MPa LLEDOBRIE N 274 Z 2B BT D L & bin, B
BB BEAIEIC X 284 CF 1,300 mm X & & 1, 900 mm O AR EIEM % 1ERL S
D Z LT L e, Ei, dHESE & KM ORRIEZAT O, 1ERL L 72 R IE AT
MrafnT, 8RO L ARIBIRE (250°C) &0 bR 150°C THEH
M ABEZ o hT7— R /1 27 —)V) ORIEPRAIRETH D Z L 2L
oo AERUCBE ST DRRA, Q1 ¥ v —F TR 4 #AB#E (L. Z. Bian et
al., Acta Mater., 241, 118393 (2022)) &i, ZE 2ff (BEEYS BE
BOEE. (B4 5 A 2T H) 130 TP o7, £z, HHSHE 10
fF (ATIL2EER (BFfn 44210 A 3 H) . AL L¥ER® (B4 4 10 A 19
H) &0 BNHoT21E0, ZORETICEE A — I —5 & 3 tho R %
Fhi L7,

~NVF=T U TER (T =0 A/ REGMERIGENE) OV YA 7 M
7] BB S % 5 BB DU TUIZ RSN 2RI U 7o BEG IR O A Bl % B

BEERK L, HEEDKHEZR
7= T NG LT,

B 2 YD E
Az 7= e B
THDHEE 200 ppt DT
T b ADRRHIZA)
OTHH LT, Q1 Vv —
FA~OFm IS, AT
74 THOE, I b EFE
[FMFIE 2 3 L7c, %
7o, R R Z FEEE LT
EEN RS he, B
X0, BEEOKEL L
WZEER LTV 5,

YITXTV T LEEDY
IVF =T U T IVIZAT]
R 72 2R BB M 2 71
ROl eE L, FEEH o fE
B & IS FTRE 7R 2 &
ZHFEFELT.Ql ¥y —T
OB, ZE .
AT 4TI, I BT
S LRI 28 O Sl % 2
L. BEEDKIER T2
THRDE BT,

70




5. L7 knu
=7 A - BIEE
Jik

O1F #ALE D
T XL X — %
R RENIIZ
mExE57
A A [E
O BRZE

i FE 72 1 W
B A IR &
B CTEAT
L0, &
LN 2l (v %
XF—CTEX M
Z Rl HE 72 N4
FPERAE YR
K78 )£ CEIE
T5 K7V
AR EDT
A ZFART AT
F o Tl ED
[] 8 % AT
g ek &K
HHEENLE
N5 3 Ik
T 5 2 Ay 7
x5,
F.INH6O
B o BB
LFORBE LI
VIR BRE &
B4 5,

5. =17 ka=
7 A« BLERE

O ML D=
FIX — R E
MBI k&
HHT /AR - H]
BEHT D BR %S

i 70 1 i L B
% AR & R
THEATLHD
(2, EE, R
XX —TEZX
% Rl BE 72 A HE
AT YRR
wIECTEEST S
NZ TR KE
DT I3A AT,
Al F v 7Z oA
BRERET AN, =%
REfb & IRV & B
JiAb & WL T 5
3 W ot FE 4L H Al
LT D, F
7= 23U OHAfT
D B3 B O 1
LI B BT
RN D, Stk
Dt FEH L~
— 7T 4TI
IOV EHEIND
AIREMEIL D B A3,
N L Gl = ) 7))
AfF 92 BH 6 3 L GA
Fib,

freno &4 550
hrztBsEd 2,

5. L7 hr=7 Al
T pE I

O BALER O = 5 L% —
RS Tl NS
5773 A A - FIE LT OB
5

LTz, Fo. TR LUVEEBR A XIZBW T, ABERER] 1~3 43 /cm® CTHg
KL DEMF I OEERFRGFZ 72 T2 LN TE 280 (BBRIEE) 251
776

Society 5.0 OEBUZ T 7o FHAAIRE T OFERIZEBR L, & 2R G st %
BT — R = THITORERRD LN TND A N—T f T BT R
T ADEEICE T HEMBIEICHWONDHE, T30 A, {7 ok X,
XA M OVENTEEHNICBE T 2 a T EIR A B L, KEET — 2 2FiEH T 57
B, EE - IR RV —Ze R AT Y MRAM) 0w Yy 7 B OB,
3ot k. Al F v 7 HEOEM BRI EO I A HEE L T 5,
Fo, Al F v TR E IS 5 72D O EHLAGEE | SCR ZFH L7z 7 =~
DA DM, KOMEMS (ERE T O EER~ORME O EE /I v a7
STW5D,

AN 4 HEFEIL. MRAM B 2BV T, 300 mm 7 = E AW R A A Sy &
R 7 1 2 2 BREE L S E A — A —I2 L > TOWRMARESERME L TIREL
oo T, KRBT OB ANR MEZFEBT LRI AT L2 L, EERF
DB E Y UCEITER Z 2T 72, S i, EHERIEKO&EM R - IREEE b
IZERT D 3 oL REHAMNT OB HIN 2 s L, T v TRETOfREHE2 5T,

AR AR £ 7B ) A IS
AE Y Th 5 B
MRAM SEBLD 7= 8 D E
72 FAE RIS T QL
U —F I AR DGR

Pad L7, E£72. ek
Feffiiz s LC 1, 000 £ L4
Bk WAESIE SR N A 7
KerHizonTix, K
g 72 MERE L B D AR B
T, AR Mbe (FHE
F Ak, K=& M) [\
PE AN b (A I B 8 9
52 & T, FRERkoEE
DEFH DT QL Vv —
T THRELL, &6
2, ZESERE Iy
A EbE ek
AE A BR%E L, A2
et L=, UL ED
5. BEDOKEEZT- L
TW5,

71




D7 N N w e/ 4
R A
SRAM U5 W BE 72
ARV A
FERMEAEY B
JREE - APRHT D
< - REED
RERMEAEY
L= =2 — 1 F
T4y T TNA
A, kD b T
VAH LR T
KM 7 AR &
CEWAE (=% cn
LA Ay F
YT RNT VR
EDT Y
TN A A Bl A
ZBFET D,

- T — X DIUE b
RLBR D v 2 AL
(2R, =a—nu
TNT 4oy T
DOFHE 2 v
=T 4 T D
FAEET AT F >
7% O LR BB

- B8 )7 BIXE) MRAM (VC-MRAM)
B OBIEL D=0
WZHAR D AR 7 =2 ' A
ZEAF L. 300 mm 7 = —
N B2 A L)L T
7ok MT) &1 % {EHY
THHE T v AN A
fESLT 5, £7-. AE L
18 b /L2 MRAM (SOT-MRAM)
D HBIHEIE & LT BT
WA E DT AR U2
B REmD D,

- afn 3 R L
iz HW= U Fox—F
INA R Z BRI IR A T
FRAIE % SEhE L | R R 517 —
2 OB MEREREAN & 8 U
TAlT77&®71L—%LL
TOHHAMEZiE LT 5,
C R T D REET N R
BAET A B\ T, Al
AA wTF T RNT VA
ZHRFICET DY a v
Tuv AEHBET L L L
BT T A DO A B
T 5 ATt 2 &2FH L
BB A T 7 FEE]
THR RV T PR
ZIZBITHHRETH DA
VIO K EZ RHT 5
Hifli 2 &% UJR PR SERESE
BRECEITI,

TR T Fu s ek
VY EEY AT LD
DAKTE ¥ L K OVE R
AL FEB O 7= (2 [A]
AT KNEFGEE L BAEMERE
BRI AT 25 21T 5

=300 mm V ="A 100 K £ THHIL TRy ZRIEALT 9 HARAB A S~ o
TR &R LR T L oL CWE 2R S S & R R R SR T OERUC B L
2o ETo. HMEINT] ZF4BA3 L. MR H 100% & W o Bz FiH LIETRE L &
WG E R MBS 2 528 L7, KR3EEIZ, Q1 v —F /b (T. Nozaki et al.,
APL Mater., 10, 081103 (2022)1Z7>) 3. 5 23 [ ISHMPLYES - EEE
(XX SFMS5HF3 H 156 ) JSHAWEYS, H 198 KZ7er 747 H
(XHX BRAFE5 A 27T H) BDEMEVEN KL ES, 22BN o7,
A HTE RV MRAM (SOT-MRAM) FHO#FMEIZBAZE L, @A B 28
A ER LT,
C BN SAFLICBHRE LinA A UK EFIA L2 U BN — 27 KA v, “07
&1 F 4 O TG DR TR AL AT DN T, B 16 FHL A BIRRIC
WATE B L EIR LT, £, EH LA A U RIROFEEIC X VA5 Of%F
] 2 B 5 C & RIS AE IR BTk L THAMED @\ MG B AL BR A~ It F I 1S
TEHZLHRLT,
s RESTF NS ZRMET A L DR_R—2 T mE AL LT, MOS F /822, MOS k
FGUVRAE PRIV R T UV AEZDIFEICONT T O AEEE, T4 D
HHEZBRB LT, ZOR_R—2A7 v 2 &HH L., FFHBEFEO 2D koL
NT U PRABIZONWTEBIZT N, AERIE L R EIEEREIT > 72, 72,
[FN—Z2 7' 2%0ER LT REOBS iRk Z2 3R T 2 2O iLEF A %
HEHE Uz, BARIICIX, RIEET A ZRIET A VB FWT, 7351 AHAfFSE
ERIC B W CHEME R OMZEILFEZE 1 HICBE LT, et R Ly BRI
e REEMHOY —E A28 U TT A ARIEEZITo T2,

-FIREREFIEL T DA O RIZE Y | S 3 EEEIZT LIc#KE izt
R A AR ONEEE ) % 20%1K38 L, fEREATIZ R LT 1, 000 f5LL Eo>
BHNREELER L, £72. TUFVHBMIERMICLY ., —o0REHT
—ZNBELNTE 10 fHOY T AT v FIZBWTC L0 ENHER SN D
S EBEE D O a X N CERATRER R v A FEEL LT, ARURIT QL
¥ —7F v (I. Akita et al., IEEE J. Solid-State Circuits, 57, 3704

VC-MRAM ZEELD 72 DH
PR BRIz D>\ T
Ql ¥¥—F /I 4 D
M AeE L TR, H
PEDKAE A 72 LTV
Do

PEFHARTIT®E LT 1, 000
5Ll Lo 3R % R
TR Iz,
KE 72 1 HE Sl 38 D I 7
59, @A E Y O
= AN EI TR R
RRIZBR 95 2 & T,

72




OF —#iEH
DYERIZE T
% I WomAE £
oD BEZE

T—ZIEH Y
—DIER &
BBLAN H o J&
e L CLRE
=7 — ¥ %I
B AE 7> ) =
TV F — R

B X Rk
FAREZIT O & &
HIZ, TAEIZE
T5 Al v 7B
I & NE S 5 7
D O F%FFHL R A&
I 2,

« ToT ¥ AT L%
O = % RB b & K
H#E & {bo
DD 3 It F
i TN R RE Y phc
EiEE2H W
BRI BE - 731
A O LR By
LEEAHAEST DL
Ly, TIA %o
I e 5% A& HL
ELEBEL
HEET 5,

OF —ZiEMH®
JERICET D 1F
o {5 Bty oo BE
Bjs

T—2IEH Y —
Y DYER L H B
Al o FfE b L
T, KEET —#
Ze AR 7y D &
T RV X —Zh R
TIEET D =x

- AR 3 BEICHEE IR
=F’DAENWT v TRIEY
A7 NV S DI/
— RCHERAL, LY #HED
DR FIEICRS LT
RIEY A 7 VEREET D,

- 3IROTEE FEER I
ONTIE. ATHERI=T R
HEHEEEBRT 5720, 23
Cu Bi#R % 1 © Tl 72 Cu #E
i & Hag DN T
RAMEIZFT 5 300 mm 7
= ABED AT a kA
iz 5, 72,
A7V REERATRER U
=N REICRMT 5,

- BT TFHRIREZFNL
7o /N IRE B S R 2R D 8)
TRICELZ2 Ny 7 7 T A
DEA SN T AL (W
77 AT -Si) BFEHTD
&L Iz, MEMS EZEER
WF AT EORET S
TEFIN OB EIT O,

OF = ZEMDOIRIZE
ERARGE: SHIEE A I2LE RS

(2022)) . KROBHET 2 HFFER 2 F, Foit—= 2 — A, 7L AU Y
— 2L LTREL,

< B2 DSBS E B T D IP OFHE, VT b U = TS
TEVAT LR LA, BRSO S 129 5 System on Chip(SOC) 75w ~ 7
d—L Ty N7 — L EEE LT, 6 O IP aT A T T L—
2> L72S0C % 28 nm 'R RATEFFIMELI D 2T, FHiliA— FIZHEH L,
BARHY 7 b =T 250, & IPOfHli, 7EHOY 7 FU =7 ORI AR
1L BRI, L OEHIZ 12 nm 712 & 22 X B SOC F v F DR EFRENTE
TL.ZRNEZHWTHE T 7y N7+ — LM77 n ' XF » 7T 562
MEARFEL TV 5,

1 um YA XOPH 72 Cu BElR & MEREDO A 7 U R mEZA 325 300 mm
U0 ST e AFEM AR L, £, U= N0 IHIE A B
52 ETEEMBIZINT 2T o (0 bt 7 a ' AEo K Y ifl~o g
G-, TIASOHAR A2 MS L LT, Bbo b EiomEbicmir ¢
NAT Yy KRmERET DU o EEEIEME L7, /%L ILFETNEDO 71
v MR LT,

< NIRRT ARG SR OBMEIC LT, Ny T 7 TARFASNT Y7 7
A 7 -S1 MOIRT AFBMET AV EEB LT, 72, 10° Pa T TCOREEE
72 % A T X % MEMS ELZEE A BR%E L7~

RS AME DO IRA DD IRV Y 37 b =27 2 RBUREEFEIR]E
ZHWTER Y MU= HAN 2R L T LWHREST —% 7 7 F v ik b
TR N Z AR T2 Z L HIfF SN TV D, TR E DT ZEER &
B L THREE L T 2 F mERREER OB RICKE<SHERT D b
DT D,

o, BIREESC LR RIRHERE S ORERE DS sRIL S 723 5 AU EE(E o X
7o (RA B 56) KU 6 IRBENRE S A7 4 (66) 1%, THSCHEIE L
W Te BARIREERE B A~OIE N RIAEN TR Y (FBEOBEF IO L 721
BHEA E TSN D, £ TROONDIEHEE AT 2O E &b
(RO B LEM OEEAZEET D Z LT FAE ORI - G R
FETDZENARTH D,

kO BEFEDED Z O
F 722 EIE R & AR
ThodEEZXD, Yikhk
B Q1 Vv —F iz
HRINTEBY, BED
IKIEZT T2 LT 5,

ZEBEIChIT-Y
NEEY EoE T ok A
i ZBs L. e
NEDO 7wur ¥ =7 k% B
W95 Z b T E
et Uiz, HEEDKYE
7 LT\ b,

PEASAF 358 5 e K
HEBEONAAL v FF v
7 AR o e R IG
ML LT, BIKEILE
(<100 ps) - EIKHEE
77 (0.4 W) @ AL 5
BASFEL, FERImT
FHRBLAEN T, 20
R, QL ¥ v —F i
AL ek =7z (6w
Cong et al., Nat.

Commun. , 13, 3261

73




TIEET D%k
Fy U —7
&L AU B
THT7H F=
7 AT INA A
R JE W T N
A4 A7p L % B
BT D,

v NU—7 & Z
NICEEES 2 7
+ =27 ZAF N
A ARG JE KT
N A A E e B
T 5, SOt
L~ —07
4TI X Y E
B X5 rREME
3 55, BIREA
TR O HF 58 B
ENRIAEND,

« BN VAR R D
57277 RET
L — AL AZ
WAHELEA T
v 7 O FRERIT
i 1@ 3 AT RE 7R
xrxy hU—7
B, ry bU
— A A B
by ayv
74 b= A%
Hgl L7 NE
[ RS il N AV
VN A A
> F 7 % o W
JERRFE LT O &
Ebhiz, o
it 2 2h LAY 1 B
K HTav R
VAR + Yt

- BEEMBHERM A L
iV ary 7y b= A
T A 2D 2R O
B %6 0 JE HE B IS 50 BF
PR Z1T O, F7o, SR
R&D FAEZE L 0 k|
4 2K 2855 5,

tﬁﬂA&Ut24/
FHAF D FEAIZ AT
%%A%?WPVP@%%
W OEFEME M £ 32x32
W A A F DRI AR A
{bZED LRy T —
T EHICONWTIZ T Y
r—3a ORISR T
THxy hU—7 G %
IS E T D FEE R
L. JREIEGREZTT 9,

KB Y a7 b= ZERET AN A SHERICH B OB L L
T, BIERECTHEBEOD2VMA O Al R AZESR - FiELT-, <
DOFEF, ERITE D 96%LL EDOIEMERZ R LT, ARFEHEIX, Q1 U x—F b
(G.W. Cong et al., 13, 3261 (2022)) ~Oim 4Bz
Mol

YU arTx h=7 A0SR RD RAEE K 0 ZFRICTE T 5 IR &2 SR
L. BRI3HED 72— —Ch|&kx, B4 FEIX 8 = —F—IZFIEH
Inb &b, FRLENFTE /e S0 L0 e RH &2 aRik LT,

- OEERAE RO FZERIZTT T, BTV > REIEEROEEMER -
ZiED, 85CTHAHIL LRV 112 Gb/s D EnEENEZ FZ3E L 7=,

HAA y FHEAROFEAT T T, 32X 32 A A v F ORI EARF (LA 1
WimEZ A, BETHD 0.5 dB LA T DIRIIKIENE 2 R LT,

TV = a COREICN L TRy MU — 7 BIR A B8 Chem ff%ﬁ'
LA FIEAE R L. %@m X OB FIRER T 4 AT 7 U 7 — N
Ao A=y NU—=JIZEH L= & 2 A, JeBEEE O fria il s R i 1 R
Y- 1 Rk & ol EBENThHL Z 2R LT,

Nat. Commun.,

(2022)),
FE AL FEA L 7 >
FHE L EICRB T 5
FRMEHES OSSR, R
JLERAE R & b U C 82
AFRENK 5 fFH L
oo ZAUE. ARA B 5G,
6G AT @& EE T N A A
’ﬂﬁ#éﬁ@ﬁﬂ%
A OBARE W
_ﬁﬁéﬁﬁf%éoi
7=, 2D DR &
L 7= 85 o W5 23 B 44
ST, B2, 56/6G H
DI EFFHRIE I 0> TEC 12
YA AT 7205 B & 52
fEL., ENEZES~D
ROEEZ 7 VT LTz,
LEXY | AEIT B
DOKUELL EIZZERK LT
W5,

PERME 2335 D i 5 i K
HADOE AL v TFF v
7 AR o e B IG
Mie e LT, BIKEIE
(<100 ps) - EIKHEEE
11 (0.4 W) DYt AT 7
BASGEL, RIS
7-RELAN Tz, 20D
AT, QL ¥ —FriT
o fgdi s, ULk
v, BEDOKUEET-
LTWb,

74




OZfLT 5=
— R\ Rkt
% s ik o
EiRiS

FEEREZED
Zffip=—X
WZX ST 5 72
| EFEE R
PEIC I L 7- 8
RN mahER
A pE & Bl
HOIRMND T
B AT A B
B A A4 o> B
B A
772 & % BA %
T 5,

IRy
et
e
i
=
RF

I
3
Y

o

s IR A b 5G, 6G D
Mg & LT,

e JE B kE s 0 &=
LR EE - 734
AET e A
PEAZ B AL 72 SRR
K& O 2 — 7
74 v TN E D
I o)
bz, VAT
LREEICNE L
72 % e JE I R
FF Aith £ 7y o B 5%
B Z1T 9,

OFfbT 5 =—
e S
R O BE %

EREXDZE
Bk 72 = — X2 Rt
I Db, AFE
EEEPEICHE L
To RGN, %D
FAJE & LB T
DO ND LY
VAT A miikne
A o HE 7 e
T A B % 4 B
BT 5, AHkO
2HEBHO~Y— 7
T 4TI ED
EH XD A[HE
PEITH 203, BiF
AT R O HF5E
BR 7 25 FLIA &
Do

- INA K 5G, 66 [T =
W T A RNTHR ST D 5
FRABHZE S S A EBLIZ 7
iF T R b TAHERE I
Jt MOD £EAR SR I K 5 #ERE
a5 VEAR TS B A B & 5
DR BEGIZBIT S
P R ) bRk A B
T 5,

OZAT % =— X i
ERAE S Y le RS

- RAALAEMLIR 7~ FBE & 815612361 2 AR BHES DR 5. ARALF
g & bbig U CHEATRIENK 5 (%5 B L, AT RBERBR% O R im o8 OfG
RBIEREE R L SERICEB T 2P A Lo THfERm L~ 7 v &
BRIy 58 2 el LTz, PEREDIRE T 234 & — L A FIRIE RS AT
HE72 AD IEAHEITRBIR L, &8, BIIEEEM EICJE iSO A MO @O REMER R
a—7 4 T EIROBFICE Y A TSR R, HiTBiRseEs LR S
T2o E77. 56/6G F O BIEHAF T O TEC A VIZ AT - 1GE 21T~ -, 2
SN NEDO F2 2 {2 H#EtE9 25 & & H12, IEC FEHE(RICBE L THifRE 1
4 (PNW 46F-628 ED1) . tLE#EZE 1 14 (IEC 63185 ED2) %47\, BIfE IEC SC46F
I TCHEBENED SNDIZE ST,

SDGs Y —F 27 —=x=a/ I —FoOEEMfSEmNS, BEEICBIT HRE
BRI OVEPE S AT AEENIR S RO b TV 5, @A 0D o8 %
R ZIT Db DO VEETIE, AEBGO DX Z M L, Sr@AaEER -,
PEEF L2 XD MERH D, 2D OSFEICK LT, 2iEh=—X
WX D AEPERR OS2 L—3 g T — X AIEM L= EH RO
DX fb M OMEERE A 2 REHT OB A HEL TWD, ZhbZz@lT, &
PEME, ShE. BRSO SERBE N LEEY AT MBS - kT D
Feifr . B EAOEENN TAPEF O NN T2 FE 28 B AR FE I kP T RE 72 8T L s
fir, BRI A 2 AT BE e St o — T ¢ U TN L — W — T a e A E O
&I LICERNT 5,

ARA B 5G, 6G [T &)
WF R 2T 5
BT B S B O
72 6F R < B BHE
AFREE EICE T Dk
RThHy, MafbaEE
T 5 EE BT, e
T A CRUEY —
B R N A AT LT
%o EBEEREIZ T 72
FRER BTV, BEO
ARIELL FIZEER L TW
Do

HEL W EEAE S
TEERk LT, ik =—
RN xF IS 5 B iE H ik
LT, HFEVAT LD
2N ZRAY RO AR Fil 2SR pE
WZxf I3 % E R A
D7 v 2R OB,
BEHAF O DX Ak, KB
BEaf 7 a2 o5
LIZRBWTHEER T
DLIZE T D FERE
BT 7=, R &E LT, IS0
~OFEREHEBRE,
WarH s 7o
fimt . B ORBMAE L
D IR FEARTI DOFEEE,
INA A T N ERCER
D H i 3K NERA A~
DEHEEIZ O o T2,
PLEXY | BEMICHEE
DKHEEF =L TN D
EHIET 5,

75




- THNS D0
R TIHICRE
SN D
R S 5 B E
VAT AIZE L
T, AEREME, SE
REEEEDZ
BRZRBLE NS D
M A T A
b« #h=b+4 5 F
ExEFIET D,

- R BAEFEIC
WL7ZI=</
77 7 E %
IHHLT, 2872
== XIS A D
TN A AR T
BET A A& &
(e =X (A SR =
T R H A A B 3
T 5,

cEPEY AT LD ENR
k& BB E LC h A BA%E
L7t —A vy MR A )
HIl T B0 R L
% D Fc i 1 A BRI IR
AET S, INZ T, REOM
FSMEICEN LR m s
f55 oD it Ao B MR RE AR 5 1k
ZPE%E L, IS0 ICHET
R

- PN S 2T A D B
AL - ZhERlcmi < B
K« &I - B O H AT B 7
A D | fHINELE - R
~— MU IC X &R
Fn &2 FEIET D,

=7 7 TEIRIC
DWW AT O 7 77
) —F XL — 32>
AT M & D B EhRE
AT LERET DT A
2 BYE L 25 K& DX Ak
% BRI 21T 9 .
BOT A ADEME
FEEAT RSO v
2 =BT HARIE—F
AZYLFT Do

- SRERIG AN S N
% PERSAFAR E 8 1 i
FNRA RZONWC =y
S I EESE I E SN
BN LERT 7Y r—
varilbRERHATE DL
o KERENEZ FEBLT 5

s H— Ay MBHZCOW TR, Z o 7 AT OEREZ T002T 528 T, X
—R— AT L AHOERERGIEIN T T EICHWA B T EEm 2Tk T 2o
2EEIZTEDLZ &, A /L 118 OIEIRBIEIZH W DR, 1EkeR Tk
TNV, AV aRXNVOBRA~DEZIHI TEHZ EEZH LN LT, Rifl
SN D FEAM 7 R DWW T FEEDER & T O FEH SR WV EEGRBR X — 2 D
Fm T EEER L CEFORIMEZFZFE L, 1S0 ~FEEHEHEZE (LLT. NWIP)
L7c, —A > MPEHZOWTIX, BASE TS 2022 FHEIRE (Hf4 4
9H) KNN T AR m o —2i% 2022 8 (BFn44 11 H) THZERE LZIZ
P, BN 4 12 ABMEDO RS TRBEEEFRES Week) ITHIRE L, HEHIFL - FRP
T, Jetp v o XA - BEREHSE DR ZEDTERE - PIBICRin Tz, Rl EIC D
WX, &4 49 ABRED 1S0/TC107 EFRE I VT NWIP D72 b DR
AT, EWNAOEME LR LR 2 K LT 12 A2 NWIP O#ZE|Z
EDT, 7o, AEFEENOIFENL, B =10 —FEEEERS R TERIK
W H % H > DLC BEOASHENE M OVREPERRBR I BE - 2 EFSIE (L) o—H & L
IThiiz,

- MRIRVERRS & (PBF) OffifE~omEHA A R Z L2k, (hnfE
DOEPNHN ERhR AR L AE DGR RN Eh RO EREMEIZ- OV T LCA &
FAWTEMIE L, EIE=Rm EWENH D Ea2/R LTz, F7z, PBF L& HNT
TERL S 2 5 ORIME 24878 U 7o TR F28R & S5l U | A& E ik B R O RRE - Fh
ML, 3L ORI BHEE S,

{3 L AN ELE H o BRI A B 0 7 T X~ ALELE PEAL O W 2 D D
&L bic, L=V —EEE AW CTAINRLSE O 72 O FERGEREA L O B R 21T

-7,

c =T 7 TICBT DA T S A AAFEIZ G T RE A G E R T
NEHBRE S AT LA L, B 3 Yy 2022 TEEABEZIT T,
Flo, =T TEIRICED S 22— 7 v 7 (Bt Hundred
Semiconductors) 2N FAL & AL, FERHIHIMTE R T v — O HFE R 2 0 7,
FNA ARUES AT D DX LT B BRI D720 NEDO 712 ¥ = 7 b
[5G MEMRIASEHAT 2 o 7o - RS T35 0 R 7E & BB HFIEOMRE %
fEHE L, NICT &3E[FC, 56 @S ISR D BT ICB T D I =~ IV IRED
) A RARY MVIE 4T 2 72,

BRDT A ZADRAUEBAFE 21T\ BRI O o 7 — 2B 1T 25tE —
ERAEPELTE Uiz, MR v 7 3 A FEALBIR 247\, 3 flhnsE & o
Y ORIEL BEMER A FEB Lz, AF3EE LY 2 fHE 2 T 13727,
- FERRIIIR B OB OB FIRIZB W T, RIBEH O 2 —7 1 712X D
PRI EIR 2 B% T 25 2 & T, EMMES L TW D ERIRD 10 f5FRE O KE
MEEZ SRR Lic, ZOEAMCESE . B LI a YT ¢ o 78R &
LT,

DLC T.ZE2 D EHERR
BRiz W6 o F#& &L LCH
PN 0D 2% T SN 0D Tt fir
HEREFEA FIEICEE T
%L O T E) & £ E
L. ZHE TOMTEAE
rEREREERE L TE
&8, IS0/TC107 (ZH\
TENZESFKH T @
L CNWIP & ZEICER T T,
L7e> T, BEEDKAE
7= LT\ b,

AL O R T
KEIRENED ATHE T H
5 LERLERAET
HY., =T AFEA~D
ISR, T T~ R
W7 A A% KERE)
TEN LB IR EF PR~ D
IS O RIREMEZ R LT,
AL, REBEZE L O
PERHIRELIC BN Y B
FEDIKHEZ it 72 L T
Do

76




TR CEIN T
BB O N TR0 48
il 22 & 7F PE 1T &t
Jd BT, £
N T o 5 B R
ORI FE S <
vIal—T3
vl LEFIT IR
ELT—H% &
ZIEHT 28 L
U B E B AR oo
ZEBRR AT O,

- LRk =— X|Z
xf It 9 5 K BR BE
A DSt o —
VAR A e
L —H%F—7nax
VS5 3 (N e %)
BEORIAE 7 1 v
222 AT RE

230 OBFBHIAT R 7 /51
AREE T 5.

AL RNy a2lb—v
g VEEZEAL TR
FORAAR - B RESE 2 F2BL 4
AML 7T at R&ERE L.
MM ERRO~A 7))
T, i - SBT3 o
EFav AITBNTALR
MLy Il — g 5%
DEINEERFET D,

« BN o GEHAI L, BF
P& RELEY - i A A G 5 O FE
MBI A T A T
HE L MEVE SRR DT
OOTFT—HEEEE 1 H
H7=0 20 7 LL R
f EEE5,
BRI~ A 27 v LED 72
EDEACW) R T N A
ZDFRAFEIZ T T A4S
JERAHRCE (MOCVD) %5
IZ K DR R E YT
(INDI R =E IR STk ot
B fite, mdamE722mE In
FRL D InGaN D p%ESeft:
ZRHTE L DI, GaN %
Mz L= KB E 7 o
T 2 DM AL 2T,
600nm LA b K TR
4% InGaN/GaN F / K&
I 2 FRT 5,

R EREE A AT D SEMOD 15
BEAHANT. 7LF® 7L
=X R F 7 EOMRE - T
YN e 1 S RS Wb SN Nl
ZOEPFEER 7 m 2D
FARHM 2 BRI 5,

WA E AN RN
BHFIZ DWW T, FIREIED

cTAY TV FRIEZETFORBIZBNT, vYIalb—Ta kb =AKE
WoF 7 HEZ G LREZ T o 7o R, EY m & 2B W TRIGE 99%, i
BREEFIR R 4002, LRIy — MEEBT L Z LI L, Ty I ab—v
a OFNEE MR Uiz, RFEEIT, B 4 1L o 5 FFILEFTCAH] O
L. IF fFEGmsC 1, RrariiE 2 . L A%ER (BiR - SRRV RS S
— h R BOEAREOREE L EZME T I L0 EH) ([Ton o7z,

FH B AT ORISR, R O g Rty R = L— 3 UHEAITOR
FEITEED U BN T & [R5 DL E O RrE 2 R~ 3T & o EahiEih o
WAEFREIC Lz, £72. BERICEE L7231 U ¥ — 2 W2 3 oo E &b
RV 7 m & X OBIFEITEED L | BREE AT & & I e B4 3E oD SE 37 75 v RE
ThDHI EERFELT,

PEREN TIERHEAR R TH o 72, B OMELTE, &8HEDEWITR S
L. ®SSARE OS2 TReZe ALIE AT — Z BN L 57 — Z BREPR 2 v
=2 7N LEAr 2 A% L7,

HESROBMEIEMTIZB N TCAl ZIFH LT e AL v T H~T 4 v 7
(PT) Bt & BA% L, BHE L 3 5 RS RHE A 2k 3 2 i 72 T4tk 0B H %
1T-7,

-uARy MERATER L, L7 A8 BN T, A EhEHo— & b7 m
TARAEBHE, SDICERO=T Xy b= b7 EM L7 a2 2AOS% R %17
9 Z LT, EHENLGHEBINT., FHiiZ ST 20 %7 Ak 1 HUNTHEE
AIRE & T DA AN—Ty MUIZEE LT,
< MEIZBRZE LI ERKE T 7 XA~ Ate R <R (MOCVD) 2E@EIC LV =
FHAZE TP INPFIZHND Z L TEdnE 7 InN L ONE In FHELD InGaN D EE
Floksh Lz, £/, ki e —bsxz v F o 72 HWTER L
InGaN/GaN -/ #&7E Mg 12 C 600 nm LL_EDIEETORNEEBIEI L7,

« 36 MOD {EEHWE T LR U T A — I A X OMMEYHEEZ R LS EL L L
1215 um BROMFI G 7 7 A N—H—I A& (HERD 1/400 LT, 100
ms D EEIGE) FEAZRB L, HIIE 1 85 O FH 2N ATREIC 72 D N aEE:
TR EE I 2 B U 7o, FE o, RMUNBA AT 2 55k L, P B
MORBEEDO IO OH -2 EFEMEERM ) ~ =7 7 7 Fx U > T %
RRIZT D71 b & A TIBEOREEICHKT) LT, KRERIZBIT L7 7 A4 S —H—
S AZEAUICEA LT, 5 83 [BS B P F P NG 12 35\ T H iR
&, FRLV TRV T =235 L & HITH LT QL ¥ v —F L~ iR

MLy =l —va v
WX VIRE OT i
ZHIH LT mikas - i
M DR O 3R & ERE
L7z, ¥4ttt D5 H
] e [F) BIF 28 4 ) 2 A 52
LTEY, HIEDKAEZR
7= LT\ 5D,

ER B A B 0D S MOD 14
IZDOWNWT, FAFBFE~D
HWHZED D &L BT,
L E T Iy
JAEFEDO Y v~ =27
77 Fx VT ~EH
L7z, AREIZ Q1 ¥v—
TV TDHRREZITVE

77




6 . HUET AR A
By s —

OFEEFI I
&4 B HiE o
AT

1R & R R AT
R iR BR 5L A
MIZET 59
PEEE ATy
Hr. AEARHE .,
WA AT W)
PG P A
fir. AT,
TV T v
S al—v3
> 55 O H Al B
REITI,

WIRIR 7T A~
Ay Z& o W 5% B
BEITO,

6. WEHHRERE
oA —

OFEFHICE
92 HFE O FFAh

T & R EE AR S
T BR B R S
[ WAL /B R
5530, AR
. WED T,
WMEEHRL, R HI
fir. AR, £
TV T, va
L— 3 VEOD
BINBHTE 21T 9
At Dt 1 B
RN =TT v
JICE W EES
D AREME T &
B8, Bl Cl
R D W 58 BR F& 73
FiAEND,

7O DML EA D 5
& &b IS, HRG A [ A A
B D 5B L EAC AN & e
S L KA~ DO H &
FREET 5,

- L—P =Tt
KRBT RAED T 1t A
mEICET A A TR
T RE=H Y T E
BT %, /-, (KEREA
AT~ 2 457E L,
B R IR 5 ) R O kL1 EEE
PEOHIEI 72 & AR [E FH
72 & DI 2 H1H 9
HARIR T R~ H il % B
5D,

6. HER AR At & —

OPFESERFITE % HulE
D FEAT

4. HOT Paper M ONFEAMKIZI®H X472 (T. Nakajima et al., J. Mater.
Chem. C, 11, 2089 (2023)). *7-. HFEMMEO Y v=0 77 7 F ¥ UL
BEfFIC B L C IR O S B R & 1T - 1o,

B R RO BISE ST % NEBRRTUR L i L
LA I OVMEGHL — BB RS BEAIT & RS L L B L S 2 AR, SR
T 0.94 mAh/em’ DR L LD BAFREMARE A R L7, E70, Nk
IREARTT O S ITZ A + KEMKIC KT 5 B S R T UR AT L7z,
ONLIRERCHERR R EDA T A®=4 Y I HNEREL, L—V—
IMTOBE (EE Dk, BT ~OF  BiEBR) #E5 L, £,
RS ERAZE T 72 & DR BB 4 B2 (IR 7 5 K~ Bl & SRR 3
BRI L7257 T A B O T VAN E & BRI 577 X~ B
S OWIDRRE S AT LR LT,

R EROMB NS REL 702 —FH T 2050 FETOH—ARr=a—FT L
FHDPRO D, CO, MTATRE IR D IRERMEAL ST, RrR RECIr R B O
HETE S5 (A A R T K BRI 0D B2 (K] - D R A Mo OV 88 SZ #1569 2 it T ek
DFHUBATIC DN TANA A 237 M SGEEICEEI R S o, F7o, e
e ONBESR IR AR 2 BERSAIT O Fi A BT ONS BT — &7 2 FNE ) L 7o 4
IR 28 U BN A 7 T35 M O E O AR IE @ imIc 'k % & &
HIT @AY MASREERE T — 2 OMEREZ —En LS 2 EENTFIE
HRTZATBHIE LA A 37 FamsGalcfgili s iz,

MU, EENFES
TIXEHMEICE TN
5%, BIEEOKHELT-
LTW5,

HhER B D th 2 PR &
fE$ 5 72 DI AR &
LD BEMTBRIEICBI T 5
R DWW TN, A v
NI M XEE U T
HENOEBART D
& & BT, EEEE B
D TEHEMT D Bl =
VYV T 4 v TR R
CTC, ftm=—XI2HS
< HAfF I Nz Ak T —
ZEZBEL LTS,
LLEXY ., REMICHEE
DKHEZ W2 L TWD
b 1] 1 RPN

78




- 1K - IR R
PREVE TR, &) -
I B IE .
FLWFTEE, HUPEK
AW & R NS
IR - iR
FIR% o TE
PR O FEAIZ 4R D
B Al BA 3 K OVE
WENHE AT O o

- HIfE LSy - HUR
H B4 A5 o> i PR B
B R A OV H#E
TR - HEEFEOH
14 5] 5 IR 42 D FF
fili (2 % 5 97 B
7 Je OV ot 2 A
2179

» T EE SR H D
=—XZxs L
7= iR i O He
J& DR - bRy

< I - RIRH AR DA
7% BH 3% 2 O HEE |2 B R
T 5 72 O B AR JE D
WCBITFDODAX N R
— N ORRAFIR DL E OV
B Rl SY NN S [ i
12 K0 TE S A K O Hit P& 1
A=) L TR D BRBEE TR FEAT
I 5, ENMZ B
THt¥EERE L
S E P D RRAT & % R
TBAF Al BEME 2 F 3 5
el Y eNES (keI k= 3¢
FEDOHERE D 7= D (T 7= 72
Hit AL 7 R AV OB R I
DL T3 O T Fik
HELXHRET D,

- EAHEET D Em L
TG 5 S D 1 g AL 5y
BICRERINEHOM T
KEhHE L2 R 2 70 2 F 97 B
%6 K ONETE O 3 s 55 R %
O K i oD FE e i &
1T 9, 22427% CCS FEh D 7=
D OMFZERSE TILHARE
PE=H 1 7oK
AL FE OB RIT &
E BT, CCS FEAD LA
O HVEFHIICE T 2T
— 2 WS T 5. AFbT
WVEZ X D 1 R KE
e DWW EMEIZ X D10
FIEW N Y A 7 G
HFELHRET D, Fi,
BE 9~ 2 HIERBL X $H %
NRT D,

W AVAL A T
T E 9 HipE o 15 dm R A
PSR-l 2T 572
b i YT o T

s HRR OB SERR 8, ~ VT = — & o Y TRREE L o LFEFZEIC
0. BRERHERILSE WSS O TRERUE IS S A X OREIFEHEE 21T -
oo A2 OFERIGHLEOERIBEZGLT2OIC, "CIREE VT T T A
Y N7 DORIEEZNENIEN L, EEHHT A DTG ZFHNT 572D He®/He!
DRPEZEAT>Tc, EORER, HF R OEIRRREICB N TA X U3 ERk L, £
D% WESCBRIRERET 5728 L TEREO KRR AT MMV iAER
HETFNERE L, AEREIL QL Vv —FLic#B#k (K. Suda et al., Earth
Planet. Sci. Lett., 585, 117510 (2022)) XiL7=.

TRAEPESEG DZ AR L 0 BARUEIZE T D A X g R L— b ORRTFIR
NS OWERED —BR & L TThbh - B RE O R KRBT To X X
YA RU— N OSHCTAROBENRE & B 52N LT,

TVT 4y vaan BT MERAENRS L OLFEMEICID | KRBEO~ 7
F 3T ARINCAR AL 2 WD CIRERERICIRIE 32 L 7 7 — ALK O kK % B
Sz LTz,

- I DT SRMEITHR LT 00, & ARD SRS Z T L~V T ORI - XA T
T A ZRAX—OBLED D o BN )RR TR U BRI 0N R
MEEHIZE LR T T D2 & EHEE L, 1E2kD CCS AR g DSIEITH T,
FIR T TIZCO,DEFMNRE LSRR L ERE LT, REEIZ, QL Vv —F
S He# (M. Shiga et al., Fuel, 337, 127219 (2023)) Xi7=,

HEWREE T B AR HL 7K O FEREHWE D 72 DITTRE 800 m DA —V > V1
HIZAT 5 & & I IR R 23 2 AR F K OEIRZ R 5 7291
0D KNP0 ZHWTH T 451 (d-excess) ZEREE M L—H—& U TRHX
L. BGEHANAETHD Z EEHALNT LT,

b FVEYOK OB LT Ca R0 Mg XN— 2 DWEMEFEETH = & 248
EL, a7 ) — MBI EEND T A BOEEEZTM L 7-AER. Mg
WAEANT T A BEICIESBESINTORICHDP R ERELRELTRETE D
ZEEHLMIT L,

MU, ORI MR AR, [RINLAR O 5340 2 0 dA I~ MU oD it /K i) 4
fiRER U 7 B B SR SOTE KO 2 s & 95 TG HIUE ) O Tk~ v 7 %
L7,

- [EIBRER & P dBE (Vp) DPRIFRIT. FEATHTEIC K HRBRICEE S SRR DM
BREIZIBVTE Vp &R 978 Vp B 7 /0 SR Vp 2R MK Vp £ 7 /UT 50T
bNb, MilENT 7 CEONTEREDOWHE - 5Aa 75— & 2 T, ZEkR
P RHEDOBSGAE =y MEICRAL DI EEH LN LT, AT X

A B F—3 g FNIT
ik 3 & v D BLER o 4f
SRR D RN D 72 I8
LA QL Yy —F L
TARL, BIEDOKAEL
7= LT\ b,

AL Ik FEH TR
R IR FERED =D D
R EH LN T
DR ES. QL Vv —TF
LTAZE L, AEEDOKYE
Zll= LT\ B,

R R 5 OO N
IZR W THEMBEE® & 72
LR ZF QL Py —TF
VTRFEL, HEDKYE

79




7. R
B s —

Otbd3< D
B —v
A D EAL &

P OV A AR
TE D 1= b HE G
A FF o B 3¢ &
1T,

PRI BT A
ERRE = R L F
— ORI HIEK %
Kz D=, WHE
i A% 22 7 P D FF
il 1 £% 2> B i
BAREAT 9,

- W Se b D
A AT RV Gy iR
REmAE LI &
MW7y — &
PR i B 36 24T
R

7. FHEEEHR S

v —

ObDo3< VB
O —EvRD
mEALE A D
=R T D B JE

RML[FAT e 28 U FESE
M 2 5 70 2 22 ] 53 144
REZ M 722 &K 9 VHUTER
B FIEOT —Z BFFIZ
B9~ % Hdfr & e B - Al
L. EffbzHtEs 5,

- AR FRE = R L X —5E
At ORI R HE S I FF S
LTV D BHARJED OgE
FIRZRET 72D &m0
At RE I JEC HIVEE 1% 0D HUA S -
FEAT B e o v BEAL BT
itz  FHMEEE 2 X 5
&L BT VEERVE 2 B
DT — 2 O T
— X R— 2D FRIT
1707 — &2 $efik & BR4h 3
a3

s FANNY VS iR RERE
B L5 VS )
T —ZERIZ IS T A
7 MVT— X DIZIE - fR
AlE - RN B3 2 HeffrBH 28
BT —H BT —
AT VAT DT D0
JEPAFE 2 D | U S
%@ HISUI (Hyper—
spectral Imager SUIte)
T — X Effi o - FEHERE
TlIZBITF A A 73— A
7 NVT— 2 OFMMED
M A DO SFEEEMFIE 21T O

7. EIESERE X —

ObDO3KHEBLOY—

EADEELE X2 DE
HIE Ay D BR 3

0. TIN5 E ORBREHEE TRE/R e & P PR & OBR A T I A
HUT-, AREREIT. Q1 v —Fic8# (S. Yabe et al., J. Geophys. Res.
Solid Earth, 127, e2022JB02 (2022)) X#7-,

- R AR & U CHER FTRE R ER R OB R T — Z E w MZDOWNT O
B S 23 e FEITAT H 2 & CUERMNE T 2B EVE T — & % 4 dfE
DOFENTEH LTz, £lo, 20 E TICEUS L7 @ o i reis U E 18 2 vV C
Z OFENTEI 2 £ 0 @ AL U MRS & IR O R 5 2 s AR AT i &
PR R AR U CHERE T H Z & 2 ATHEIC LT,

PEXSMIE DN 3 5 i o0 FR e e B R A B IR 208 L= il v T ¢ v
755K 3TN A (N 4 FEEERERS 3 44 . LT — AR & G e IR E TR
DOWAFEOTA « SHrITtR D2 FE0F50 2 % FhE L 7=,

I BT e T — A T AT DT AR & LT, RO KK
DT DOWINHRZE > 7= HISUL 7 — % OEEARAVERLIEZRE L, TOHIE
XA, HISUL B oIz L TR A L 22 0. 25 nm LU RIS E TR L
T B R DERTIT D B 72> o T HERE 2 i O FIE ) 3 AT <0 VR 1 R D 1) & ]
BEIZ U7my AL, QL ¥ —Fuic8# (S. Yamamoto et al., IEEE Trans.
Geosci. Remote Sens., 60, 5534215 (2022)) Xiuiz,

] B HLPE 655 Dl AR O R PEE S OSBRI E 2R &5 b D5<
VRERIZRB T DB R RE R OB — B R 232 D ToT oWkt
B R FE DOEHMEMELR D721, FHE - FHUBAT OBHZE « mE RO 5N T
W5, ARETIE, O®7g, 2 OFHEHEHE O &L, O EAu@
5 (66) FEHDT= D O FARB L OFa B OVEREHI E £l 2 Bl %, @IoT +:
REXADHREFEE E M- B ST AR O B VERERTAT Bty 0 B ZE 12 HR 0
AT D, OTIE, AFEOFHUIEIF O &mE, N, e AFEEAR 3 oo

T LT\ B,

15 o ik HE T b B A
ot ke CHE S 72 T
— & - ML L3
A I 2 A 5L L T
i rg v 7%
M L7272, BEED
IKHEZTZ LT D,

4 3 PO A I R B &
AL L@ A7 b
N RREE R O
FI I S23E D 72 8 0 Fh 4k
B3 IC B4 5 AR
1R QL Yy — A
F L. BEEDKAER -
LTW5h,

PERBMIE NG | L NIEHE
fih 3 T E > AT LD
K EEREAR V5 (B 5 B
F& JIS B 7440 ~DHik&
REBELT, @EKIC
B OIMELT A X
D JRAR + kg BE R AL

80




¥z B
o BRA%E

H &) 5 % 45
LT HHDD
S VEEIZE
S E I e
IS CNS SN
[OFR A=
A kX 2D
ToT W HEAR
HAE AR E O
15 HE P FEAR 12
ANAIR 725
a1 18 £ I o> B
¥ mEL AT
Do

H 8§ 2 ih D &
T5HLD5< D
FEEICBIT 55
b 7o B A G
K OV B — B
Ah X 2D 10T R
A AR AE LA
EXDEER TR RIS
(ZARRIRIRET &
FHAE AT D BRA% -
mEARETO. &
TS FEHRL
~ =T 4T
LV EE IR
A REMEIE B D
23, BURESCIIR
D HF 52 BA % 5 HL
NEND,

- FENELZ s &
T B ik A S
DL DS Y GE
(2B D E
B e B s
AN AT IR T 8 ] o
=, NFEEOG
A AT
DOHZE - mElE
179,

SPEREL Y HLRE
B - R (E 23
Kb b D kA
(ACEERPRER SE s
MEPRICHE L S
% TE B R AT 4
hraBazE L, ki

- 1R ER O B Ry
PE A A 0 i FE A L2 B
DiHTe & &b LIk
Bl =Rt E > A T A
OREEERHHAfr D JIS #i
RERET D,

< 6G D728 DI B
N i [ % o MERE T 2+
(IR WA QiKW T S|
BT T FR7T
7T 4 7T NA AD T
I ORI EAT O,

HE Y AT DO BN O JIS B RZIR =T 5 2 & T, Hex mIfERefil 3
PROCINE 2EE O EBRR R E M OHLRIZHERT 5, @ TIE, @A T 54
BT 7T 4 7T AD IR S EERTRIB AR OB 21T 5 2 L T, 66 4
3 C D BARAA 0V 1 (A1 O S BER AR AT 235 K U b B 22 R IAGE (S 7
A AZERNEENEFETE, WPEOPEEFF ORI~ BN D, @TIL,
H DR O FIH L THETE LET Y 2 — /L-OREME O F B
A 2 PS5 2 & T T O EMEEHRBROGHEMEZmD 5 Z LIZHEBKT
&5,

R EE R VR HEE F R O ERMI 2 FE T —~ TIEE AL AR I E
VAT LOREEFHIEIZB T S ERE R ) A L ORI 3 ol
BT AT LORGEFAMEN 2B Uz, AFHIVEIZRE T 2 Hits JIS B 7440 ~
DHME R Z R LT, Bk ZedEEl 3 RoTHlE ZEE O ERRA 723 PR A3
Hfrsihd,

NA B Topt gt (PTB) %5 & IG[R C%ME L7 kS%E 3 IRoullE & @ O FF
HEIDREIZET HR%E £ & O7Fm L0 The EOS (The European Optical
Society : BRINYESH4ES)  Prize 2022 % E L7z,

ZEENE O JE WA IR BT & B E T & D RIS 7 L — S PR LT,
ZAUC XY EERICH T D ERT OSBRI 2N FRE & AR o T,

CANERREER L L iz, U 3 OMOS ik 2 & VT 300 GHz # CElfET 5
HERR A ER U=, E72, ERLL7= MOS F v 7 BITTE R L 72 B IR 2o m %
FRIE DRI 21T o 7o OICHIELREE 2 = EL L, B (DC) 75 500 GHz £ TD
RBINHAI COA > 7 = GHIZ FZBL L7z, /&L, 32 E5EI0mT ¢, #iizic
R & O ILFBFEERK 2 R Odlr = LT ¢ o 735K 8 & fiff L.
TS 2D 7=, AR R O BRI I HL D FLA TP R R A Q1 ¥

firOBFRE 21TV, RFME
2 L o LRI &
(O3 3 (1= el GV
7K 2 EEE 10 k6
L7c, F2. FlbeEr
T2 By o> BAFE I HL D
Fry NNAA NI N
SEICHRE S uTn, BAVEM
EF D E - [ 2 B RE D
b 70 BEAT R E & L
THIATx 2 EEE
¥ L, B\EEEY 2 —/L
B & 1 w280 O 36 A BE
REROGEHEMEE®E D, 2
EORFFFHE & N A A
VRT NEmSGEE T 3D
AR REIToT0, &6
(2, FEREE O AL
\ZE T DR K 4y B
LEE DS FEEICTE -
7=o LEX D BREBIC
HEE O KAELL FIZ Rk
LTW5h,

PEXSHIE A & DFRZRDN JIS
EICEEDR DA TH Y |
HEEDKHEZ il 72 LT
W5,

TV EHICBIT DA
JE FH B A o #h4 F gk
(2 AT 72 AR 5T BR 38 % 5T
I OMSZE LD
THY ., BEOKEZ T
7L TW5h,

81




ONA A AT
SAHINT T
PEZE D i AL
Xz 5 EM
Bl o BA %

=BG 2R D =
EibE Xz %
[ 5 5O R
DOFFAMEL R | 2
(N REN A7)
IR PE R % ]
REICT D E &
Y B Al <0 1% HE
AT E AR, B
BINTRET
AETEIC AR AR
72 £ o B E
0 FFAlh B2 7 5
DRZE - = AR
2179,

REE T /N1 A
PERE O &R E E
W A % e 524
%,

BT LW EHR Y —
XA XD
ToT. Al FEOHES
iAW L R
HEME T O
2h H A 7 M RE FE
fili o OV E s R
D AF HH M e PR 1T
B I D E
e Z N A e Z 0}
DA% - =L E
1T9.

OA A+ AT 1
TN T 7 EE
DEEAE X &
% I E R o B
s

= % 1% 2 D =
fb% Xz 5 EHE
5T RR 2 D FEAT
e, ARBEERK
57 O R IE KR 2=
AIRB I T 5 E &
1 FF Al <> B BE A%
Hretfr, & B8
TR TR AR
R NI/ A T
B8 38 FF I B F il £
W DR - |mE
IbxAT95, 5% D
RS~ —
TT 4TI L
DEEIN DA
REMEIX®H 508, Bl
IF 5 Tk @ BF

LW ERY—E R &
2BV Ry U —
JICET HERABECHEE
72 O T Y AR
7 & OV o B B 45
BRAFEICHL D #Te,

ONRAF AT 4 T T
7T UEEDREAE R
% et BT D BA %

—F L (T. Arakawa et al., Phys. Rev. Lett., 129, 046801 (2022)) (Z4g
ERY AW

- BAEM B O BB R BIERE ORI e R ML E L L CRIITE 5 hAa Y v
HROPNELEZ S LT, BN EE AW ERESEEIZ LD kD
BRI EIEIC A, HERE 25 5 f£12E . K 10 250 1 ORI ERER CIEME
2N A AR EET D 2 ENARRIC 72 o 1o BABE U 2 — L O ENE 2R %
BB OFMELINT AT LTz, BVEE Y o — /L & FH Bl Al 70 18 BE 4310 & Tk
THEOIT, BRI R D 2 FEOFEM N LR DEAE B —/L &R
L7z, ZHUCKY ., Y 2 — il b OBGER PR S 4. LV IERERZD
RIAM N ATREIZ e o720 AREKEIL, Q1 vy —F /v (Y. Amagai et al.,
Measurement, 205, 112205 (2022)) 1E25# 3 3 HiCBH S, BE G
I UM AIREZe R HHRE 2 (E 21T o 72, S BT, PEEREOBEICET 5K
B FHAEE R FEEICE o 7,

R O m BEALSe, [B I D im O EFE SO OO dn B R A - 78 B K ONER IR iR
ERRD SN TND, T2 CTAREE T, OEFREL OBE O RIBRICE
T 5 ST, QEIELOR MO ME R - EE, QIR D72 DA KR
HE ORI A MR 2 72 O OFHAFEME IR O BA%E - i EEALIZH D fLA T
%o OTIE, WO ANREE & LTI SN D B U B ifiEiko %
K- RREAENE LT, ZOBEBEHIZ NS H T 7 Lo o AFEYE % B 5
T 5, @TIL, PUREIES OFFECHEHL M OB REIZB T 2 MEEHOT-D
D/ ERNMEL SR TWD, 2O DEESHT &2 A=A K E s I
T DG AN — AT EAN 2 BT 5, @ TIL, EERT A& Y ofEfHHm
(CBE R ELPVEAR T AFEHED R D B TR | Z OO OIS L 7= R MEA
WV DFEUE T AT FMT A BIR T 5, 2 2 THIFE L T2 FHHIEEEHEA L, 5
T2 TR U RRIBIRIE O f » RS0, BRI S0 i O FEAT A& B X OVl PR A 2 A 3¢
ZDEME LT, NAF « AT 4 Hv« T 7 VEEOEHENICEBRTE D,

B EHAIEL AT 2 BAFS L |
BEE Y 2 — LHFIC
VR DR EIERE AR O
FHEEEZED D Z LI
HEKL T2, NAA X7
I G S0 G~ O 0
i RE & L TR SRR
Tz Lz, ®i
fLIZbE 72D T, BAE
DKHELL Bz R L T
W5,

R TSR R R
D 7= O & E PRI H
V% 250 keV HIPET-T7 L
T AEEZBFRE L, K
fEBR 2 D B, 2
DRI B LT, fF5E
ES WA/ L TEA e g2
Nz, £ M AR
FE D L FE A S B
EIND, PR XD
B D R AT B A A B
L. Z ORI
A A N7 N LEEIZ
fB# S e, ARESEY
B O aE il & L
T, HREMEA Y E DR
UE T R 58 AL BT 2 B RS
L7z, R HESNT
R L& L, R
BENLHMTa L
VAR GVEZE S SR i e
L C A 6 (Rl 2 A
FLT-, UEXY, e
MILT H BE D 7K HE % i 72

82




ZE bR JE 2% fLIA &
no,

- R AR DIREA
R0 BRI 1T
BT 2R E
D AF A & e R
T 5 7= O FHH
Ber, AR O
BA%E - mE L ZAT
Do

- [EIELOR AL D
R TR 2 )
EEMEMERICE
35 4y B A ARG
M OBHFE - &AL
1T

+ BBRRR AT S0
1 L T A 1
+ % A 1K B
T 55 H7 77 i £
OB - B
2175,

« HEHRIB R FS T B R
BEOHEEDO =DKW
IR AR AR 7 FE
THIERIED T2 O D&
EHICHW D EF T~
v AREHED BRFE R A
FSRANEIR (UV-C) FEAm %S
gL LT i mt iAo
YOS RHRNE OB I
Ko ke,

- RIS SE D E
RN B E T D ARy
B e B O 7= D
BRI v T E D
S BRI HL D e & &
BT A FEIHEMLOE
BEOT-DDOEESTE
LAY N e e e S n
% A 1E AN ) — MR R AT B Al
AT %,

s AR AR A
> OGN A TS 5
DD BEBELZREE L
T2 E R M VAR T A %
AR U 7o A ME 7 2 G i
Wi 2R U BB E )
B O EAE R O E &
P - 5 S o BA S L HR
v #HTe,

- Flattening Filter Free (FFF) JEIEIEIZXIE L2 X BOME M 21T 5 7~
D, BHBORE R A RE Lz, 72, R URPETIRRIEICS T 2t
THRRERHZ BB & LT, 2 E TREM CTH - 7=/ F—250 keV O HH4E
TN A (BALEFE A BT 2 FET 0% BIEICKRE L, SF0 4 5
SN D DIRFERIR A 52 1T B D IR 258 2 72, i E SRR IS EE
BEIEF AT B 3 B OV K K D B RAETR D7 e~D %5 & EEE BRI 5 4F
REBNRD LN TEE SN GF 70 [IESKEAHNERE 2 E (Rl &
Fi4 45 11 A 25 H)), BIFE L7 HIRITHIR AR Tl 5 R HE R E~D
IEHRPHIRF SN S,

TR DL REEFHZ I 1T 5 BOEGIR & 272 2 FH o el L T EES
DA & K& < B HENFE R S B REICxE LTSI U 88 O 43 Rk
DFEWZESHE (AT MV A~y FHIE) OFMEEZ R LT, £,
BED 537 1 V2 & AT 18 553 K O SRS BU FHINE O R R GIE 2 1 T
VN, IERISR N LRI TH IEFEICHIEN TE 5 Z L 2 ERE LT,

s PUR S XD T O IR AEE AT O AR R AT S DR R —MEIC BT D
PEFRAT HAN 2 BE3E L. PEMAFASEA L T D HUIAREE YEY) BT oD R P 5TA 12 i
L Ao A EFEGOSE R4 23 THE ORERIESEF E LT —Z A LT,
REYE A — MR E AT I e S < PR & o 7 B EEHEM S OB T & B PE ST
W9 5341 QL ¥ v —F /L (T. Kinumi et al., Front. Mol. Biosci., 9,
842041 (2022)) ZH#E iz, BAFE L8t R OGRSCAB T —# 1%, EFM
FLESAE R OISR A — 1 —CTOIEAR G SN D,

B RGO @RS EANTEE D —> T D Native HEHTIEIZOW T, Hl
TEDE ZAFE LI IRIE T o BB @RI AZh L, BRI B 2 34 2 [/ 5 o
WA EEE7z,

B T 2 T A G U TRy 5 K QMBI tH AR D BRAFE I H 0 #HL A
BT AR O RS & OILFEMFFEZK L OB = v 0 o 78K & i
LTz, £, ZOHEMICESWTRE(LD 72D O EFEFIE 2 D 72,

- FEWAE 2 W95 2 L T AHRHEEEDS 100%rh ETEE O THE TE
% sub ppb L~V OFEMEAEME (VOC) DFEHET AR A A 2P L, [F
BARZEAS S EIT = T ¢ 0 7 % FEli UTe BT A FE AR BT % %
FRHBRZATV, ARE~OHEAN = YV T 0 7 2 2 FEl LTz,

PERSAT DMRA 9 2 I BAZIR O I B HMT-CIEEM E BRI (BT 2 A e b &
(ZREEEDO T ANV ARAEX v b ORIl dn B 7 O 72 O O AN T R
A A&AT o0,

LCW5D EHIBTT 5,

PE AR A D A 78 T2 48 25 [H
RNHIEREICRE I
TEY ., HIEOKAEL
=L Wb,

Pk 2 o o% 7 T FE YY)
BB AT O 7 R R
B By S OVEAT 1T D 5%
MENAA LT N
FEICIBHE L, BEEDK
AT~ LT D,

FeaF LF 2 L, &K
WENL = v
T TR E 2R
L2 &b, BEDIK
Wiz L TW\D,

83




O dmatl - 5F
AR D BA %

=HAL
e N TSN
REFIH S BEAF
il oIk £ T
V) E A IR
72 E B - et G
DFHH - AL
fitr > B 3¢ % 18
L C. 87 7o
fill D RIIE 2 X
23 2 e et -
wFfifh £ ity o> 5
A2 HET,

OJehmatfl « -
Heitr o Ba 3

wBEHHL R
AL ARBRR RS
5, BEAE o
fE K TUT M E N
PR 72 ) & - ok
GOFHA] « BB
fir > BH 3¢ A a8 L
<, %ﬁf:tﬁﬁﬂﬁ@
EIJ W'D D0
#w %ﬁ&m
@%ﬁ%ﬁﬁﬁo
Atk D2 1 B
R~ —TT 4
IR AR
LD BRI &
BH05, BT
&R O BF 55 BR 3 23
FiAEN S,

BRI O R
T A 70 ) E
Blcd %0k
St - AP BT
DEBLE AL
T. X B, BE
T, B
5L A L — R
HFOBELS T 0 —
7 R O AT,
WhlizcEn s %
G IOy )
Wi D% - &
FEALZAT 9,

O et - FHAmH T o B
Eis

c A A =D T
7 0D 1 BEALBART-O TR e
TS RER 2 FHANC & T 5
PN FE T AE Bl D B &
(Y AT,

- JEREREMEA B O VERERT
i fiy & LT, & DRFf# 5y
PR M 7 R R PR A
JREAF I w7 LT
B U Ay WS e 53
fhrDBAFEIZHR W fiLTe,

BFHAL MRS, MRERRAERH IS . BEAFEAN O It & TIXIREE 22 0 E & 7]
(23 2 eimatll - REmEAT O EBLA BHE LT, X#R, BE R TR
LSV A L —FEOR 7 0 —7 RO, S OicZzn s 25 L7253
BETOBHFE 21T > TV D, BF1 4 FEIZIT, B E— A2 HW 2wt o
mEAGIZ AT T, P2 O T JERR A BT B IR O B 7 - H sE RS 5 5t
BNZE T DU NERBIEEIN, Sesmbs Bk - BERe A B S FFHRIEAT 2 BR ¥ 3
5o ZIZTHFE LTV AEMBMERICEEIND Z & T, M OEA et

FEARCA R O h AL LR E COEMMA I/ SN D,

o NIRRT IRAT S (AISTANS) Tid, EREF4IL S IET I A NERE %
AIRIC, 22287 M3 AMARRRE L C& o, fM4EEIR, T0EE
DOFHARREE 2 @D B 728 FYEF T A RE 2 H\W 7o 2h 3 v — At B i % B
F L, PRI TE — 208 5 5 0L 1 (JIERFF A 1/5 LU N ICHME) 2R TX
5T EERIFELT, £, fMdbiBEOEREIG CE AT T v
VAR N VIRMNTIE & IO T IR EE LA N % 72 TSRS O FEMEE oy A B
DEFEITFEE) L=, ATSTANS O FfhT- B — ASREEHITR 12 B3 5 FHAE NGRSz 1B
#H 7= (K. Kino et al., Eur. Phys. J. Plus, 137, 1260 (2022)), E7=.
i BEAL U Te M BHIAT i ic e D & BBV pERERE R & oAl =2 T o
7 EER LT,

AR 4 RIS LU NERIEIZ DWW T, BRI O TR 1L 7 &
A= Ll UCIMLL DR ER EAFEIEL ., FORFZEREN Q1 ¥ v —
s S T,
< CHEREMERT B O PEREREM AT & LT, 1 ns 235 1 ms O 6 HTIT I 2 AR AR
W, THILL EOBILEE AT I v 7 Lo PIZB W, BRFR T 7 7 A v
ZUERD 4,000 fFLL Lml & 72 540 10 B CRHAIMTRE R 2EE A BT L, Q1 ¥ v

R o S A AV e s
AR N VIENTIE &
VN7 TR S D IR
A3 BT AT O FEFRIT R h
L. ZORERIZHE SN
QN 3= I 2 G
TN K D AR IR
ERESE LT, R - ik
R EFIICET S
85/~ 7B e 17 72 £ 9 A BR
L. ORI
A A 3T b I
fadisns, £, HE
\WME®Fﬁ$ﬁL
ZED DM, ikEE
@Mﬂ@%t%%%t
JNIREfRIE - IR A T R
/AR =T - i |
AIRER AR E A EHLT D
ECNN v e U IR B 1B 52 )
DB EFITHER L
TWb, bk, #BE
B9 B A o K UE A i 7=
LTWD Yl 5,

P DR S B R
U 7= ST - A BLETE
il 52 55 > 7 — & B pEME
o TrEE A
WEELHZ LT, B
B2 A 0 R A P B A SO B
BEBHE & D 2 Ak & B HE
fECcoEMB RSN
%o PERSAIE AR DAL AL
RIS W T2
IR M L, BEEDK
HEAG7- LT 5D,

84




(2) #ZR
L 0IL &% N
T LK
WFFERERE - (B3
O - e

=T A
NR— g V%
DL F
4 iz L
7ok 7R R
OIL 7% & %
Z7EL.,ZhiT
F 70 DS
B - DS
RN
R B 12 fBh) = 7
A kA ik ]
O - A
Jeh D | PET
(ESL:E; A el
AN
Lt LT
Ae % 581t - R B
95, £l2, £
HREER L &
Hiz, CIP (#%
ek E) O
BaAEEy
w5 am (R A Y
&L CRE
KaBIE D Ff > 4F
ZE 01 = 12 B
ERRSY I
fit U, BIfRAE3E
i O F # % D

(2) w7 A
OIL ZE& N7 L
T AEHA TR -
ESEOHELE - FhG

FE WS BIF D £ 1l
— A& FEAAIZ
D7 HETE LI
fE & L CHlfb L
725t 7 A2 OIL &¢
BT EL, I
2 B e D i SR
EIRSEE 0P Y|
DFLND L9
T A A (B &
. EECERRR O
HHEE - Ot
DA —7
A ) RX—3 3 v
NIEE I D X
9. BITHEEE 5
D T2 48 Ok ik
D - e 7
v N T — LD
BereTRAL - JEBA %
1795, BRI
I%. BEECHER D
#5 & SR E WD
7o, PERMF A NT
(2 U7 AR -
KFEIZL DA
JX— a3 D
HeHE B OV D K
T 4 D %) Y
72 PRITHLY M
o, Fio, B

(2) 557 R 0IL &% N
TN LT R Ieak B - 4
O - fhe

CHEEE T Ty b T
— LHEBEDIRILIZ T T,
AR O 2 I 2 =47
—TaryEKD N6 R
HUOEEEZ I L, BFED
K& Ip = — XKt L CRE
BN EST DY Y —RA%
MAEbEDLZ LT HT
RNOFE IAFOTET RO
TR ESEILL E LTORE
72 D5 H O PR & i
T 5, £lo, 2T L5
7 IR DIE R DI R0,
B3 B A 08 A B
AT L AEE L
it 7 R 72 E DL
PAREN 21T 9,

0IL ZAREK KT L& E
LA —T A ) _—
val R ET D0
RS, e, o
VY — T AEE) KOV
EAMIERH (U —F 7 >~
2L NI EESE) O E SR
RE=X Y LTI L D
P B b Y 2 SR A AT
W FFEERIR IS U7
FHAR O S S & T 5,

OWEELH Rk D8
s A e N
F—F A N
—a oD
BIHIZHLY fH A
TUWDH 7

- BECHARE D
5 maic ks
F =T A )X
— g VOHEGHE
R &

—FicE S e, o, BIFE LI BRI EE S SHPBEEmIC BI T D Rl = o
YT 4T L LT,

B EOHTRIE OEEMER Lo BEOriEE N TRl S i, 2fICES
AF L ONTT RN =5 A ST D FRIEEZHE L, R L,

c B4R 4RO T AR AR LTz, FRCKRBORET A L LT, SOMPO 7R
=T o 7 AR E AR & O TSOMPO-EERRHT RDP HHERTIE T AN | (WFSEE 4
6 FHAEF 60 EH) . RSt AR EFT & O [A-PFERITY —F 27—
o/ I —#EE TR (WA 4 : 34EMGE 10 8M) 2 BEimtta0EeR
PRI TOMSFEMI A B L CRRE L7z, SOMPO-PERRAF RDP EHEAFAL
Z AR TIL, PERBAIF O FHRIE-ORE ME LRI DS 52 - HEEITAR D U VY — A &4 A
Bt BN -ERIFY—F 27—z o I —HEMZE T R T, FERE LR
DNLE-HEEIRD Y Y —RAEIEHT 5 2 & TK 4 OHEEORBUKIZ S22 3 -
77

SRS 256 T AR OIE R FEIOIA | BB CE BN RS AR T 2 &
FEME LT, BEROET NIC L5580 % 11 A 28 BICHE L7z, 2Dk
R, ET RELOFEMMEA B X 2 ILEIENHME o7, 61T, ER&iTnol
FHR G A — D — DR T R & K& OILFERFAE 4 42 Bah LT,

=T oA ) X—=a TR MY (BLF, 0IL) Ol 0PI
ff T, Ahagadh s AR 2 72 ANE S IC B 5o X — (6, 12, 3 ABE. =
N 30 A RRE) &% L, 3 & OIFEFFECHMBIE &S 21t L7z,
OIL TIIV—72 T a v 7 18 4 Tf L Mk FHE O R Brt & 2 (e L
Tz —#& LT, BROIL TiE 6, 9, 120 3 FIZBINAECEE) 50 HFRE D b
DEFME LT, wCHEE 1108 CE¥IF 7.5). HuEHEHE 30 oA 721
WG DT,

SESAMTER & LT, KEHB 7o AT HEAL L MAY b 11 4. HEFFREE
144, VB —F7 2% b (LI, RA) 24 %2% 15 Ai=, £7-. RAND
WFZEHR B ~DEM 1 H 0 | B 72WFFE MR &G L AM B R ED T,

HEEOKAELL FIZEL
TW5, PERIENET S
LIRS Y
V—REFIEHT 5 Z
ECTHMEHE» L E
I FRASE D B 31 0 3k 7 7R
o 4 ERRSE LT, AR 4
BT ERZ TH Y |
F - B IEENE 3 E
M 10 fEMHE L Vo
7o F AT 7 oy R g
Tholo, IHIZ, BT
DT RITxF LT, B3
i D e 7 N T D AL
DRORROKRF L O
5 O HEARESE O SR IE B
AT S TGS, HEELS
ELTORERDIERIC

BN o1,

FEREGHE 2 TR L
HAZ D KU % i 72 L T
W5, L OB K
% LRI % Fri- 1 6 14
BAtAE L7=, £ DN 1 I,
i 12 I T4 R K
FITERET D 0IL L3
WLV FT-ICBB S
T HEFETH D,

85




f8) & 2> 1) 2147
50

(3) Hilik A1/
N—3 0
HEE

itz B 5
S B OE
AT 7
A ) RX—3T 3
T D
7= Mg oo h
B« MEFED
=— X% iR
L. BFERE
Jry NER R
JERERE . e
R B K&
ORF -
5% & o
B AT

A 2 RS 5
e, ZBiaERv
VIR T AED
BAMEAAT O .

Tz, BREEE
BB D CIP
(H At ZE/EA))
O FH k< F T
[N 2R,
FE W BF D £ o B
720 CIP &8 |2 B
SRS BT A b
THZEITED,
T M 19 1T 5% 7 12
ZhL., CIP OiF
3 B il 72 b D
(ZOWTIE, #RF
PFEEA L LB,
B8 £ 4 FE ] o 3
B D R ST ]
@ E T E

S =

1795

(3) #hge1 /X
— g OHEE

PEMHMF D > <1
v =LA
8 W1 Bt @ Hh ik
A FEHL AU B
T, HugDOHEL -
FNERED =—
R e B R AW E
Z i U C M
(ZHIRE L. RREE
¥R, ARyt
JERERE. T IMESE
X2 1k NIV NE
i B AR
& DT E s &
fTHZ&28m,

F 72, OIL TR & 72V vk
HEEIC LD By EE A
EHET 5 720 D AT 5%
Z BT %,

- CIP (EpfFgeis) o
EH P RE L S DD
TUL R ESEA DT O
%S RIIE F I 1A T2 B
2. PERHTDOEF S RFZE R0
CIP #HEIZFET H A%
M U BRSNS i X
T EAT D,

(3) M1 /) RX— 3
D HEE

c WA S RN—T g D
HEME 1T X B it iR R g v
R0 HU B AR 5 06 Bh DT L
WIS EEGE Ry T —
7R, AR, K7, At
BRI RSB 5 D NS « 550
SEDY Y — R ETHEH LT
TnY =l hOMEIER
WZH D AEe, E7o, H/ME
ELRREE & OEENR
D & e O i 5 7 PR
& DOEHEEIT Y #H T,

OB 5T
MBS & o
\Z & B il
R— g v OHE
HEIZHY #HA T
UNA D

- Hitdik A N—
Ta UHERED IR
HHAR L S

Fo. EO0IL & OILFEHFEHH 74 (BF0 3R 11 14) ., Hili= ¥
T4 TR T (R 8F) 23 L., A 4 FREOSNE S F4EITA 4. 6
BH LT,

Z O, FERMHI 22 W EPITRA Z FFORTY: (—HERT, S RTE) &
FARRY 72 A A D . TRRE ) OIE T L 28BN R LT,

R PEEE UK - 7 U FOVPEZERRIE | (ZHD U T, B TAT (Turn-Around-
Time) 722 nm / — RUFIOYEIRDERES - 7 /5 A A - i - L@/ AOBHL I
BT BRI 2 RET D& L bIC, ZNOICET 2 BRIt 2 FET 52 & %
HAy & LS sl 28 # & &t b 2 B R 8 0lt & - % — (Leading-edge
Semiconductor Technology Center) (LAF. LSTC) % [ENWFZERAZREIE NFR LR
WEZERT . ENCOFIERFIE N E - MPEMFJERERE . Rapidus BRAES & & HITER
S L7z (12 A%SL),

- Ml 3 b O HERE A TR T D 7o sD . HU/IMEZET | BRI E SE S MU T P

ETN—T BARME L@, 2ET/MEERRP S L L M3
XM FICB W THFEREIC X HERME PR G %Z 20 [FILL E{To72 (HA
P Lkt (BSR4 T A 21 H) . 2EP/MeERIER RS (B4 410 A
19 H) %), ZbO{EE Z i U CTHER - /M 2EF Tk 2 PERRAF O R B
M FAZHR Y $H A, E D% DRSS ORI DR o 72, &%
TR & OEEETRIIZ DU TIXIRSZATBUE N E S 5 5 B P s & o ik %
HBERINZAT - 72,

HER - i/ M SESE T K DA IFFEBRFE I B D HRRF 2 R0k 5 T & 7 <
TV ARy 7 TRITONDIRG & LT, EERREEHE SR (LT, FEHE)
X NI =7 ZIEM L, ERMINIZ BEEED VR by TR2ERAEED ] 25
&L,

HIEDKMEZ G- LT
W5 HTH CIP @ LSTC %
BN L, ARIBFITEERE &
Ky, RIEEN—IKE
72 o To R HE L 4
LT, ZHic L,
BB X 0T N A 2
S AR/ QL AvE SE = XV N7D)
BRAZE « BPEICE 5k
BHF B ATREIC I o T2,

FEREFHE A A TRERL L
AEEDKMEZ M- LT
W5,

86




9 o PERRIF O H;
iy — X &4
(=—XEL
TmEL~—7
T4 v iEE)
AT O A N
— g a—
T A XS

(IC) 7> BFREE
B & — g o
#5 - Wz
7o i B Z 512
FET DD,
~ == 7LD
el | B 72 K
RE2HiF7= IC
~DA kv
T4 7 D5
HEITO,

F 7= Hili
A —I, Hitdik
A4 ) RX—T 3
YOk E LT
DBE A F i
T2, [HF5E
Ar) & LT Mk
eIy
R R A A
T oHEEE D
INT R R
BH7a03 5 | Ml
D =— KT )i
U CIBERAZE
T~ | )
I RLE T &
& BT, Hko
HRER - S
LT LT
[RIAJFZEOFRA -
A e = L
T4 T ED
Al A

Hid iz B 1 5%
FE B O 7E Ak
A e (AR
— g v
(ZHUD fTe, PERR
oMy — X
L= X
ZEEL~Y—F
T4 TIEE R
754 7 X—v
23 —7 4K
— ZIZHOWTIEL,
FolEFEDO~ =
= 7 VIR O FE A
Ra—7 4 x—
ik OBRfE. T
B E BT
7= IC ~DFRE L
WoloAg kv
T 4 7 DOfF 5%
D & B O S E &
K5 &Ebio, R
bl Y — XA
% AT
L. BIfREERS & D
— g DEHE - [ E)
(ZHY Al Te,

F 7o, A
R— g DO
ELTo®EH %
FHot+ o %
— 2OV T,
MFgERr) & LT
[ 5 5 K Y
D HFFE B R O Al
) o&El &L H
W =—X %A
— JVEERRAFIZ D
72 < EBEHL R D
wEL DT
AERBIRN G,
VEIZSLTT F

- FARTFE RO H B - N
HEEA~OFN 2 Uz
ff = — X DR E R 7
2 i BR R S0 T N Al JEE oD R
FEHIEHISE () _R— g
a—7 4 32— (IC) ZE~
DRFGERI 72 3R LV (R
ST Y — R E R IR
(ZIGH L BEGREES & o —
& DEHEA X 5,

- Ml = — X & A — L pE
BAFIZ D 7 HEEEHL S O
ElE U TR EE RS
NER AR TERE RS K VK
REED AT — 7 IRV H —
EDOWITE DA R b
FORES. N7 Ly b
R — L=V ETORE
KAIE D F Al o — X0 iH 1
il EE « SIS D HREL - HUN
A FE A~ JE H R, ik
VA —ETRSEE D HEEE
TRENN AR O A R E %
T OO OREER
e+ 5,

~;

- MR 3 O TE AL T 7]
TJA ) R_R— 3 DA
HZ2 3 5720, 5Fn 3
FEMIETR (B15) 12
XV EMMICHE I
AT b IEH L Hidgoo s
BX . th/ MBS T LTt
[FIBFFECRAE « 5 Al - =2 >
VT4 TEOY—E

* 2, 231 HEOEAFFRFRIZ S L, B « F/ MR O RF- D EAAY 722 i D ff ik
[CEBR LT, E7o, HusoRck#ES A3 L Ok 474 [H1%EM L, #il=— X0
HHRIZES D 57 RO ILFRINFSEE D EHIZ 721 7=,

EREZ L IZRE L TV D PERREF IC % 137 /A RWE L, Hilli=— X L ek %
BP0y N2 G| S E M Lo, $o, HillEE Y = v —%
2|3 (BB 10E 7342 (TH7TH), 2\ 59450 (11 A 17 H))
L2y RTTIT 4 ARK Y U —% 0 7 OSHRENC X0 S 5 O
A IR EERITE T 5 L EA R L7z,

PESER B HEE S EE (LUF, PEEGE) oFFR/E LT, iR ¥Rt
v H =B D NMBE R E FRNEESOEMBIAICE T 5 TihilRA b
DT/ m— ZARGE R ORI B3 2 A58 ) 72 & O Mg pE3E TR AL A4
BREES 5, £72, pERoE b E IS 1S CEE L7z [EERBFET > —
R %G U Te HIBEHIN S A A~ 2 3—F O @ IMilfE b - 52 b IZRERER ) 72
EOHIRA—T A ) X— g )b EEE 6 5 L, A0
DE LT R OAHAZ 8 T O K a21T o7, S BT, EEHEE Y h U —
7 &BIERLTY A Ny P CREOENFRIT SIS T DA A Z LT,

- il o F — DB RMIEDE K | MU AR RORE T AT & o sRk L Y
g =— X% Z Hg L LT, 2F 7 LS CHIRA 7 — 27 R F— L
BELTARU FEREL., EX 2,800 AL ENRBIM LTz, 4 X M T, H
B HUNMBEA F DT SME I3 LT, SIS OWFSERRRCE TG ER . 4]
RET R/ X — JEZE DX FHDA — /LPERMF ORI % R s FE )
DR ZATV, BHEHLE S LT T LY R A EIcoRiT T,

PERRAE & L Hp/ N3 L O RFI AN L CTE AR — L=V %) = o
—T N, THEAL U ERHTD L & BT, BBz aeAlT 52, BAA
WEITo T,

ik = — X% A — VEERIHC S 72 SHEHEEILR O&EI 258t 3 5 7o o | ikt
2 — P RS EEETREIN A O LA OB & i T D Uk T R AR S & 5 H B
L7,

<O 3 REMIE TR THUSA ) N— g CRIHEEEIL A (2L, 40
Ot 2 — (UE® % —, Fdtker ¥ —, dbigakrr ¥ —, TEE ¥
—) IZBITARIE i 7T v b7+ — LEREDIR(L A X D -8 AAME - 31
D= D5 s G AN A HE D T=, Z 1 5 OFAifi % JE A3 5 A G E 418 U T,
HEL « Hi N ZE AR RBRIF ST R ISR L T T v b 7 4 — A OFITEH O
AR -2, BRI, A0 FRE I F—TOFERERMNC, 7Ly b
ROFHIEE D Web AR Z24T - 7=,

[TV Y e ) _X=2 g TR MY (BIL)] % Hilko ks KP4 23
fif L. HrPE AN O TR ML 28 7= LA B & 523 5 72, BIL

FEPEGHE 2 4 TRk L
iz BT, REED
T K D L FIMESE 57
W& F - B L= T
B, BAEOKUEEG - L
TWa,

P A2 R L,
HEDOKHEZG - L C
Wwa,

FERE G 2 TR L
HARDKHEEIZEZE L T
Do

87




it 5, 361
I3, PEZETLN D
WFZEBAFE -
L BE |2 E A
T BT ERR
i D it 7= 73 4L
J=W B AV
A RX—T 3
V8 7 )
(BIL) J ({#R)
Z Hi sk oo k%
R P2\ i
L T e A
HH R0 Hi 8k % 5%
I MBS T A
i 72 3L AIE B
ZFEMS 5 7R
& HiEg o 4
E RN /N4
R R A 7 1 B
EDO N
Dy v —
A EEH LT
a7 b
ZYLKRTH
EEITHLY
e,

W37 —~ 1 O
M = — XS
U 7z # 8 /Y 7 Ji
BELEZ{TH L&
HZ, Higoh
B . MBI
xt L C 3 [\ F 4T
O - FEAM - =
YT T
EOY - A%
7T 5, IHI
1%, PEELAT O
JUPRFE - AETE LI
FER N SN A
7o BE RS O 7 7=
el T7 Y
Ve ) RN—T3=
VAR il )
(BIL) | (R#R) %
H3 D HEE K
LT E A LT
PE ZE A1) H S0 it e
1R 75 6 PR 25 1
M) F 7o L AITE B
FEMT 5L
i o % - K
ERR/NS =
A N
HIEEDO Y Y —
A&EJ{EHR LT
nY =y k&L
KT 52 L%
L0 Hil A X
— g T H Mk
ERAY

X 5T, HUEgRE
DI AT 8]
-4 ) RXR—3 3
> O Al % N
T 57D, 5F 3
EEMETHE (B
1%5) 2k viEm

A et e 5 72 8 OHL
M OEEEE LR T 5, S
Iz, 70wy oA
A=A A )|
(BIL)) (#R) il EEax
FHAATV U D FEZ KT
W2 CRATRICBRIA T 5,

D
I

=L
AX
B

FHEITO & & BT, 0 b FEE LI OB TR 2 Y L7, SN 4 4
75 BIL OFAT 2 IR T3ERFIZBW RIS LT,

88




(4) FERDF
Bl <
7 — DAl
B DML

PE WS AT O G i
1 72 AF 5% Rl S
EAE—=T 4
— It
T LTk
A ) RX—T 3
Vg2 -CIRUNOX
WTIEER N E
DEXBF )
Y (A= N INCE
Y b SN X M
FOEETO
PE R A H i B
fir X F v —
ORI &
WNZE DXL
gl & ke & D
FHTe,

EYEN S5
R I SO S
A ) RX—3T 3
VORI I 8
% B AR D W
JEBH R 2 &
— T vz
AL ATAD
MLz T T
(b dfr -
J RX—3 a3 v

P HE B S Tz
A4 EIER L.
it I AL A5 0 %
il (Mo 2 X
— ¥ g A E
BEHLS D) &
X%,

(4) PEMMFHA
Bii X F p —
DA - XD
b

S Ui 1 7 B 9 Rk
REAVE—T 4
—lZfEsIicH L
TWL 72, FER
W B BB s~
F ¥ — ORI - X
EaitEd s, BIR
HIC I, WFZERE
25— T v
Te T AV RAT A
DREZEIZ BT
EHEE /oo —)LFE
T & TR D R
HEIORIH &~
»F ¥ —AIH - Ak
ExXzxsnXE
R 55 B i oD FE B
ZHEL, TR
By « A4 7 _—v
= A O JE M
{EICBE9 2 A
(ERk 20 4EEE
5% 63 5) [THD
<. FEMRMFOHSE
BR & O B R 1T R
2 i R E H ¥
FEICKT D H
ERIAOYN:EP e
OVEE T i B2 B 5

(4) PERSHFEAT RS i~
F ¥ — ORI - SR O TR

- WFSEBH B A X — T
v ey AT AOREST
2T T PERRAIFER IR R i
N F v — ORI & HETE
T 572 D AREEEE DI
EHED D L LB AN
B BE D5 FH oA 9 HE AR
Mk LEEE L T RN TF
— AT AR A 1T B Y #E
el O O 258t 3 %,

OPERRMFH AT
fR Ty —D
B3R D
EITHR Y #HLA T
[ARSYR

- FERRAF IR
R T ¥ —D
Al - RO
1. BRI 25

CHFFEBRIUA X — T v 7 e =3V AT AOWESLIZIANT T, FEMRIF A s
R F ¥ — DRI FEBANED 5 720 OBREL &2 B4 5 7250, HEZERF O H
SR OV RIS BT 2 RS2 7 AICE (1-4. WEM) Lz, £7-,
BT T LT L=y THHE R FEE LT, £ D 1 DIZBW T, ERE
B T v — DO RMEER - FERIF~DOHIFFIZ OV T, RSt A — T o
— DR BEIBRNERGIREES THEW 20 (BF 44 12 A 20
H).

HNERFSBE O F SOWF e HEE AR S OELEE I Z DU T, EINA O K- - BF50H%
S EAX— N7 v T XEGIEDOTED FIZOWTIERZ M T DL & blo, v
F ¥ —F ¥ X NCREEBS L i A D A X — N T v T ORI
[T 7o (ATl 2 250 L A R ORI FEBABDOSI R 2 o To, BARIZIT,
BFN 4 5 IR S e i B L AIRE  (ATAC), == "—HP L ~T U T L
AA o FaX—2—EAStE (WMD) & 6 HICRA SN = 2B PR S ek
(7 — v v X URE) LR E AR LT,

EL IR (B4 4E 6 HEXAL) . Nexuspiral BREE (BFnoo4f 1
AESE) MOVKRES A Y RT3 AR St (BFn4 43 ARXSr) ITxf L
TR IR AR T v — 5 21 5 LTz, £70, FEERIFEINBIR S T %
—5 100 5 OB A —T 4 —E—0 6 AIZHGEY v — AT B8 Lz,
IS ME LA BRSO 164%, PERRHFA D OB E & L COM S B EiHE & 7F
i N D PERAIE O R A & Nl b UG ORFF 17 1442 5 o0 7o E 53R OAfhi i
R & 72572 (2 A 8 HEREAORHMIFREIL 790 &),

HEEOKAELL BIZEL
TW%, XUF v —HlH
Hede 2 B & L2 R
HEOYWESR, MBI D
T FH B OVIF 9% HE 8 KL sk
HLoHEEIZL DY
F v — Al W\ 72K
HilsR LI E D fHLA TS, 2
AU XY FRI 3 oD
PE A B AT R iR~
¥ —HEHICE -T2
Z TN R ERAFEAN
BHEX T v — 2 L
S, FEFITRE 2 lfE
M CchHho7-Z LT
ERRETH D,

89




Bl H o iE ML
(ZBET DL
(FRE 20 Rk
B 63 7)1
F3 < PERRT
D B 55 B 5% D
i F AT HR D AR
RIGHEESE
LR T D
ERIANYNES
e OVEL Al 19 %
BiE%2IEH L
TVEDOE W
FURH A N
Ty —%%%
<AIHT %72
D O X PR ERBE
el 2 e | R
BEXEEFED
R F ¥ —%K
2 BUR IS H R
T 5

(5) ~—7
T4 T IO
gRAL,

PE R DS PR A
T o HM T —
AERED =
— X ~D VY
o— 33 :/k
LTRET S
[HAfrte 2=
ELHAHYT R
W BRI
Bl 4h L 728
KDORRKRFE %
L LI
FREtd 2 TR
2 Y IvT g
Y7 &@LU

iEMT 5, %
-, JuATIRA
Y M AV NED
AN i #i ik o 7=
D O i 3K D R Ak
Y DD N
F v — Al & &
SR & T2 A
U Y — 2Dk A
R, =TT U B
B AR TF oy —
DXEHH DI
% £k 72 AF 9T BR 3
AR F v —0
B AIZH Y f e,

(5) ~—rT+«
NNk Y

TE~ND~—H
T TR B
T2 2dT=»>T,
PERMSAE SR A T
LMy — X%
BED=— X~
DYY 22— =
vELTHRRET
% Hirie s
OB Z, HF
4 i & W B AR
MR BtA LT
= v
+4 v 7 EET A
SE, fFEL LY

(5)~—FrT 471D
sRAk

- TEARHR A ol
MA T RBEDOERE LT
=— X & HIFRE~T L
A7 7 LT T4
Mo YT o 7 &4
e U EERZE D ERE DL
REFY SO ZnEho
H AT & iy
JLAIBAR AT 5,

- ARFEKE, MOE N
ZJEBA T IE NS L oI
L 0E LA R H E
OIERMT, L v FEE~
— T TR

O HkARR D
B"omEicks
F =T A )X
— 3 VDD
BIHIZELY M A
TWD 0

OAFRERIF ST
FEEA%E & D
\Z & B A
R— g o OHE
HEIZHEY FHA T
[APSYR

O PEMMFE AT
R T v —OD
A3 82 D 8
{EIZHEY #HA T
[APSYR

OJRERIEHE D S
FERE STV

- AFEOEM 2 YL T 0 T EKEET T84 1R, O BRI = L
T4 T I E ol Fo, BeRIRILEMF AT 1, 013 £F, 1Rt
BT 287 (B & 7oz,

AR 2 T 4 v T OIERAZEET D 72D, & O HH 2t SEEEAR
HEEPNEEEF S O CH IR LIEH Uiz, 72, ARG OWESE R
EXETOHERT 7 FEOKAIZFZ T 570 & EEESE PO AILR L
Too MZ T, BEVEERS A — T — OHriEs A — 1 — K OFEM A — T —E g IR
WER ORI L BRTHANC & DbV LAIBIR 2 Lz,

« REGEEEDEBUZ AT THREAFICET MO —2 L LT, RO F
e dhE, E R E R ORESNTY — VELZEH L CRESTEIT
I UNT ERRIE L, EPNEEE Y R CH R L, £, Hiflie—2F T 1 v
sk 2 bIBfE (6 H24 B, 12 H20 H) L, KEGEEREOER], ~ v
TV ZTER D /7 TN T K OMHfEA~— 2 LRSS T O SEF1E 2D T E

FEREFHE A A TRERL L
HEEDKMEZ M- L T
W5,

FERE R 2 TR L
HEEDKAEZ M- L T
W5,

90




T EE~D~
— T4
&) 2 | 55 5 1
IZBWTH, 5l
ER TSl E (ohcn
Do

F o, RABZE
2> & Hi Ik o
BB E
T A W12
XS E LT,
iz 7pd o
L0 2k
PEH =— X |Z
Iz 9D B AR
7 —~ D3
KAl A B iR
L., ESPK
=2 oD [E ST A
ZEBRFEIE N | %
HIHEXLE L
DEHEIZ LD
BT E o H
. IC OIEH)
DIRFEFIT X
HXY—TT A
v UGB A HE
ET 5,

(6) HRBEHY 72
Y~ xR
N

PERAHF D P A
5 ) pE
HE O FE AR 1) 7>

(ZHT R FEDOBRR -
mELZNICH
PR E 21T 9

FILAIR = o9
VT 4T DO
A5k LoD,
g JA N ZE R O
ERBEOEFEIC
stLC~—4& 7
7 ¥ 75 ) & HE
ET 5,

T, BESK
L o ENLAFSE
FAENE L O
I LY A
EwaEMHLO
NI [V bASLEE: ¥
WET 5, BRH
Wik, ~—7r 7+«
7D Y ER
LT, PERRT
e o 53
i, PERRMTERE
& A ERE
EoEBLVAY
—lcksdrEnNE
ANORER:IES X Tl
Ebbnna
R =7 —3 3=
vEMRET D Z
XY MR
KA DO XY —
J& o #E FE K &
HEHET 5,

(6) BEREZAY72 %0
M~ A b

FEFAHE O AT A
2 F0 ) B PE D
Fii B4 7> 2 g i v

CCHEHYE LA Z
T, IC FOTREIEHE %
X5,

- MR AV FERE & O Rk %
HHA% O BILRAEEE I M T T
~ =T 4 v TS
MEEEa—7 4 R — D
Ll & 72 0 RS & X
URSEST kT S UETIR= N
;:’7*“‘/5 ‘/%{Ei‘@—g‘
5 Z & TOEEED KM &
HEET 5,

(6) MRy 72~ 1 ¥
AU B

« FNI A H AT O BERE T A
SN DS R B 54
% IRl & et -9 5 2

2 7

- HEEGH AR O
£ e N !
F—T A )
— > g U OHGHE
R

- Mtk N —
g UHEEDEL
HEAR L

- PERBMF IR
Y F X —D
Rl « RO
b D BRI

< JKERIER) O S
FENZ A 7= U
R

Yiray

iE

OBk Rk D1
AR 2 S N
=T A )X
— 3 a DGO
BIHICERYD FH A
EQAYSYIR

QN &V I

Y E R CIE I A R OVE R 2 i Lz, S 512, &msB & % 3k
ELTIEMBGHT - 77 A4 F o A EICET D Mhima 4 3 EBAfE (9 H 28 H, 10
H26H, 11 H30H) L., E#EHEYERTMAEZILA LT,

RAEZE & OBEEEIT DN T Zh SR 7o HERE 7150 B2 2 B 3 2 B L Ac# &
[EINZAFFEBRFEVE N R - M EHIF FUH SO [ SE 2R BR A8V E N B LA 28 P & 52
L. TONEZ S E M CREmRILA Lz,

LRI &0 RELEEE 2 REE04 2 7= oD | DB HEFE X 3 D RE 1] B E R — 2
FIEE A (1-4. (2) 28R) ZHEtE L, ICTREIZ AMEE & AE~— A H]E O
HNDHR— 252 LIck 0 BELS T, TORBER, 4 DT RO HiEk
DR o T,

- B SV ZERE & O FHAR IR D BRMRIEEE D B 70 Z HEME I 1T ¢, B R A B2
HHERERZITO Ny I E— /L A% Z U E TIZ 57 4HIEXR 62 £, 9 BHaFn 4 4
FEFERE & LTI 49 #HAE~ 51 5806 L 7=,

Ny 7=V A % F i LI R IO ERE O3S0k L CL ERIFORAE 1%
TED LT AT D720, B 4 FEICUGE L 742 23 A 4 fE I
Mo —7F s x— FOHFLE LT, BELERMORNSTOHKE, I R~
XA N BGOH B P LB T OB A ZE & 7205 bk LAk O #
WA HEE L=, BLEIC XY SOMPO A8 —/LF ¢ o 7 AR | SEEUERT & o K
DT RDOFFRNZ DTN o T, ORI, FBRE OB M 2 LA - 4
L. ZFOERICESE T~ v a v TEATHET ROBEZBRET 250~
— T 4 TR A L2, ZOIENIC 2 fEESFn 5 FEE DR T RHRIC
T CTHEEIT O & & BICBEFOR T RO TH T — <L R IE B 5
D hids & FhE L 7=,

CHMMT 2y FOEOR EEX D20, MM OFEMAM R, 2TOHE (FH
#9500 1) 12X LT HEBRRTICAIES Laam L. L VW EMIZT 7 v a7
v 7P DHWFIERTE OFERC  HERIFIPHE I OWT DT R AT 572Dk

ARSI A A TEERR L,
HEEDKAEZG 72 LT
W5, BENDERE & DOF
ik ot KELfE O B LR A EE
7o DIT, FhE FEEEAREE A
BT —FT 4 2 — FOD
ol & 72 0 fEIk RS &
XYoo vy FE—
A Z R R & L MR
HEoala=r—
2 CERRETDHZ LI
L0 R TEIEAE
MO O b T
TR A LTz,

HE R BT 2 A CEERR L.
H A DK UEZ 72 L C
W5, EF ORI D HE

91




DIE S VW G
etk L IEH
Lom kxX
5728 AR A
MoR—K7
4+ U A0 A
Mg o FLE L
ST AL AR AT
By fade, &
72 FERSAIE D N
W o PR kY
A hiE H oW
TFOBLRIG |
EEEE~DT
A & AiE )
& b 7 1 )
REM =~ R
A NEITO,

(7)  JRERIE
O FHE

PE 2 £ Akt 0 r)
EREOE DK
RO K F %
X 5248720
SR A
O [E] 7 72 #%
B8 4% o> e 7 1)
(2R R A 1E
T 5 EMRITN
R C ATHRER

EHZREST D
e, AT O
A—hr7x VU F
<2 HH R R g 12D
WTHE L ZAT
9. OB, FER
WD FNfF DR -
H DG R O Bl
S E 2T,
HEA~DT A4V
ZIEE S G DT
1 Y 72 < %
VAU NEIT,
HARMZIE, Fnft
B AMIZ XD
Wt 5t BA F& Bt g 2>
O D3R, Bl
A AN
HhEEICHL Y M e
b, Mo
B2 BHERL
WHETE K
I~ %Y A v
M5z LI
&£ 0 mHoiEH
KO x5,

(7) IRHRIEE D
PES

¥~ o
BELEZE DT
WF 52 Bl 2R 0 3 &
I HITHT20
L [EAF 9 & e
N1FDEFE~D
B & iz
T, ITBO%EESCE
EOBE & S0Ff
EBHICITEEAE

ETCHM Ty hOED
M &5 & &Iz, i
N EBKRT 5,

SRR ICE T D
R 6 25 D B AR
*F LT HIME R ZTEH L
To 7 — < R RO
DOEHRSTE O 72 L Al
H S5 mit 235 I E
{TeDDOXEEIT I,

(7) JHRTEB O FEHE

- AR 3 AREEIZABA LT
web ~ H Y WG
DEFEY—)LDOOEDE
L CREMPIZIEH L.
Twitter, /X Kk, 7L
A2 YU — R EDOAFEE
WG AL I#EE) S
A= AP dvd 1 i
X0 ERFT 7 DS
& BRI E HEa

PEBESE & D
NP 15 A
R— g v OHE
HEIZHY #HA T
WD 7

O EERM LI 7
BTy —D
B3R DR
EICH Y #HLA T
WD 7
OJRHIEER D F
ERE LT
AR

- FEECHR D
5 maic ks
AT oA I
— g VOHEGHE
R

- MUl A ) N—
> UHERE D EL
HEHR 5L

- BERMIF LN
R Fp—D
Al - DM
b D BRI
© INERTEEh O I
FZZ AT 72 B
R

At
OJRHIEE DO F
FERE STV
27

« INERTEEh O S
T T 72 B
RIS

il 2Bl U7z, BRI, M AM OBRLE (G4~ 4 —19 4 &= &1 29
£). FRIRICFITT A8 EF = v 7 o— b (EFEEOH A LML) OBEA
R0, HFETFE X AT 5 DR R ED W E 21TV, BIeE L HHAM & oo
Ra=b—varz#ET 5L I HMT By MEFEOT-OITHERTRE
I 2 B b L7,

WP OEMAMBER T 7T ALY, HZC 2 4047 4 —%2F
R U7z, E7, BEEAHT O 72 OITHHE O Z -0 i I E 2 Fh L, 5
P ABT DGR A LI B2 38 LT~ %2 A v MMERE 23Rk LT,

AN 4 R O TR AL 1, 206 . FUWIONIEAY 8. 7 @M
THY., F 4 WP EYBEHRE Pk 27-30 FE KOS FITTERE) OFETH
(1093.6 ., 5. 0{%M) ZK&< ERl-7,

A SFREMR DG T D RAELEEEE O AT LT, AU O ) b T
O EEHE L, Al S 2 iE I8 72, 2 TOR T RICH
B DR A 7 ¢ Y — % | & BIT—H O T R IT I EIEHE S Dz 4~
g Y— (B¥24) #EE LT,

FE AT B B A AL R IO W T O EEE (IP T v RR Ay —F)
16 RN L, th32dE % BAR 2 - IR J0Rng M ONEHERERG 2 3R E L7z, BiK
FIZIE, 67 ANk 2887 —~ HAlr O, FERAF = 7 Hifr o Fnff iz ou
THLE 2> B O H DR OFBAE OFA & & b1, KALEEE O &
72 DAY RET B S TR AT X B W PR DAY I C O I AR I
DOWTHIEM L7, AT, ATHi & D=L 7= DM iRA %2 77 -7
VN, HIE H OBLE D BRSSO F#t A a5 Z E N TE T,

- BORFHATABSCHK O —BRABICT RO B EIX, FERETE, ) EEL,
Twitter ZHb& LIcF v o X—U 2RO FEZET—~ & L TEML
720 v = Tl B ERIE LT BRI CoNg 7 4 U 7 ¢ ZREE & HIz,
web ¥ WV U Fa LT Y ~IEE 2RSSR EEE XY e
—varEEELE, v _X—H#HEPICARR U728 (8 1£F) IX Twitter
TR 40 HRIFAISNZZ EIDMA, FMAFA4A LV HFE 1 AET
D Twitter OFR 7 0 U —HHHK 1 TEMT 57, 2 OEEET-,

web ¥ AT, BT O A IS, PERIFOMFSENE & 5 TR
FAHAEM 50 ARG LTz, web vV VB ——%53, 5 HiZkk_T 11 A
WX 14 fEBINE 72 o 721F 0>, web ~ B THUY _BIF 72588 725, TLLRI

k. &£ To—KK
YR AL NDH T
7ZREGE LT, A o EL
P9 A 234 C oo i FE
*LCHIEE & ikim L
T RN R FEETLHTC
D ORI 2Bl Uiz, F
7o, AN 4 RO SR
il 7 A S A B e OF
I ARE L, 55 4 i
FH B o %) E
REL EREST,

P A2 R L,
HEEDOKHEZG - L C
Wwa,

FERE G 2 TR L
KAEZH T LT D,

92




0 [E B’ o PR
& 3FE BIZIT
FHEES L
TWn ZeEnm
FTEJEE
Lo TWA,
Zod BE
YIS 3abSacn
LR oMk
L EED
(2 TR D EEFH
S0 B B

FFoAM % &
ML ERHE#
ThHMNY T
< WFZE R R R
EEF L O
#5 F 1 & FE AT
55 B &
FE AR Y 1T HE o
L. [ESTAFZE R
FIENS 7
L LD FAE
hEBETE
E BT, T DR
Raffe L, E
KA o 1 B 0
WF 78 B R S5 3
ERAE»L
& s < BRfiR S
nodxo%

%,

AL WL Z
ENETETE
Lo TUW A,
ZTDh, eSS
i@ L CHAE D
IR KT 5 E
A ONAF LD
I S PR Wi
HIZ, RHROE
HES LA
T D ANMEETE
ML, ERE#T
oA i RS
TR R oA FE
& O JE HE = )
BRI 5, D
FiaE LT, 7L
AFEF, JRERES
B E XD E W
AT F & A AR Y
(ZHERET S, [ENL
il 92 BR R & N D
MINT by T
)LD 3EAE T &
Bfed & & bia,
T — b WA
A XD
BB
Iz R %
g Loo, EHE
% & ~mg s < pE
o AJF o> 1 By A
e DN R L%
D S5 &
IBED D,

- BFEOBL LASIRR
FHINOEENEEZ LV S
<DNIEZ DT80, HET
1 (B e - =)
70 & D xfFERLARERRC SNS,
) OVE H B LS4
HEIZLD DT n
TBHRIEZ21TO & &b,
T —NEIZEIDED
hREHET S,

KoL T UV E@EL
TR RIS S FERR
MERgEE LicFvart
e /) RX— g0
VAT LADTa NEAT
WL )T 7215 8h 2 5815
LU EMME T Z o R OGS
IZEHBRT D,

ORI IR 2 FF > TS TWeAREDN D web ¥~ UV OREFHEZGIHT D
2 H THBECOWT DMK DT ] EMENH D72 E %< ORBEEHFI,

- AR ZEE = v mal CFERK 31 4FEE 25 . SRocERE 12 1F) Of) 2 f51C
b1 62 BIOFEM 72D | RO LT ETITHA OREREENS OIEH b
WZ Tz, ZMENPGIT, THELWNE S H RG22 CEE L TN TRES
WY RT ol HBEPEFEBOMENHO ., HLroTo) 72 EOENH -
776

Fyr o= D—2L L TfTo7z [ iIEer & ——#AK (Gf 4 4 11
H3HBME) | Tld, RV T —Luxr—2 7V —%FL7, 41X &K
WA =V =2t 2T, —AOEVDOREENENRD LI ICTRL
Too AR TR E UL CABHIR (BB 210 4) Z1To7c72, ZINTE A
MOT=ITDIZDIA T A T RY T —OE G G CTARE L7z, ZINE Dk
L LT, DR Z AZRBFZED L CHRTEW ) T D B IF AR WIGETICAILD
FeRl&, B D GEEGEZ /T AR IR L o7 R ERELNT,
—EHFEN FO0OA ) _R—v g - 7Ty h 77— (LT, PLL)) 1
FRRll 2B E LTEE L, RFEEARTEDPLI] V27 VAT LI [T v
VRO T 7OVIRERIEH ) 288k L, STEAM ZETEBENCE#R L 7=,
PEERAT E— LT 5720 AT LEFENIRLE (Bl TR PERATD
PrHk) 2 L7,

B OWT A BICHl K EZF - TH 6 972, | H/NFRAFRBICGEE
(SLEDOOHRDSE L) g Lz, StENDLIE, [FiEkTr—~%& LD
HIF T, BRI L TV TEB L LA R 22— A TRIZR> TN =D
ENFEL SIS TOTELWTT ) & O H /NP BV,

v —Fvala=r—var] O TV A FEEL, BE %
ERTNAITICHE Lz, SR 44F 4 ALV EBRL WA E BB O ER
*fEG TAISTalk) SCHFR A vv—v, HEROMY % —F35M%E. Ry
A DT UV ERFESET,

BHHEENAT 4 71T LT RE e OERMTOTRENR S % EHEE D 5
& LT THERBNRS) 25 LT, 5§ 1 BERRS 2R L (B 4 4 10
H 27T H), BEEBRESITIT. 11416403 MAHY . BARFEHE (Web)
GO H b, F -8 BB BB KEN H - 7=, F7-, BEEERK
DEZT, AT AT ERNRELETRY T —%2BIMNTHEE L, 94 4 40
MERE, AT 4 T OFER~OHIREZIED D Z ENTE T,

FERSHFNBIe T v a Tt ) _R—v gy - av AT AOEEE O
B BT EERRIE~DHIFFIZ DOV T — XM B R Lo kil =
T EHIE LT,

INHOERIZ LY, NS OREGEHEIX 1,704 & 720 | S5Fn 3 A
ORIEEECL, 576 2 EEl- 72,

FRREFHE A TR L
KAEZAH T2 L TN D,

EREETE 2 2 TR L
7o BT, Bk 72 RIS )
OEGHIZ L BENS
DGR ZHER L
TWhH 7z, HEEDKYE
il LT\ B,

93




#x2—-1-4-1

EIMAEFFEEAN FEFM

EBRFHERE (IERAERERORKEZDMEBFOEDR LICEAY HFIH)

1. YHEBEROHEEICET 5 EARER

[—3

A ) R—gy « AL RT ME N B FAREE

B4 2 BOR - ik

BOAEREORFEIM A /) _X— 3 VBUR
SR FEAR A 1]

YL FEMIAR DRI (1H
BB L)

[ENZAFFEBR R IE N EE BT S WP IEATIESS 1 1 %56 111

WMHTEHH OEEE, N¥E | (WEICS U CEEE K OREEE 2OV CTRiE) B AP ZEBRTE RN . BOR | (WFIEBHZS RN, BURRHIEA L <IFFERIOITR UIITEHFE( L Ea2—D L v
i PR - ATHRFHEL B2 — 2 —3— hDOFFE L)
2. FERRET—X
OFERZBEEG#® QFEA 7y MR MBEFHRETABIZET S IHER)
FEYEfE R 2 4 R 34 R 4 5 R 54 R 6 £ R 2 4R R 34 R 4 5 R 5 4R R 6 fFE
fF 50 BH 6 7 LR 6,991, 066 9,419,591 | 11,572, 488
(M)
= YN=F's 5,522 ODWNEL | 5,374 DINEL | 5, 083 DINEL
3. HEMBAE, PREYGE, FEFE, FRFME, EEIEESE, FEHMNICER S B AR O EBREIC L 5 R
R AR R E AEREFHE = 7 B A iy ENDFEGFIEE - B A FHREIZ
(G D £ % 5
QI =1 F R T B CEF
3. A/ N=2 | 3. A/ R_X—=Vz | 3. A/ _"—Var-za | ORMMARE | (1) BRENRGEAOENE X 28— X0 FE 2 25 A81H <FEE & AR > #FE | B
UCEAVA | Vs ZAVAT A | VAT A EXZHEEEE | UK 0 Bl | 1 BRI o B FEE B <FFEILE
TAEXZD | XD V= ADHE | BT X BNEREICT OV VAT AT E LT &TOANE | BRI : 4 ) _"—=v a3y - | 57-FH >
TR A fi HRENHIZ DR | B BORNBDH T L THRMOE MBI SN, BOZEREED OO INIHE | 2 a2V AT LA EXZ D
N DHRFIERR R | A~v— MESORELZ BIE L., oo REHE . v o PEREREN. oy | BB cm T T, 1§ F#HoB
< (1) B (1) EFMRE | (1) EFNRESLEEE | 2 5 T T | v 7V AT AOEHEM R O ANERECRI 0 72 B F R R 2 D TV D, o0 | MRS b F 272 |4 Em L
R R LB E | RV E XA | ATEIN Y —XDERD | WhHir AR, JERFR 1 OB EE T A LV ARHENEDRSE, HEAIEICLVEL | Bl — X0 E R 58] | Ty, #E
E ZATHMY — [y — X0 E R | Al Ot i mK | T 2FHFEIRE T v ZTHINOBZ, fm LIV ORRMERZ R | e L CORBREN | SCH &
I ADFE DA DA e DA Y | EREZRTORBEOERZ R LT, DORFE] & LT, it | 1%y B (2
= BARB B D H#t | X7 b O K & | IEE R HIN 82 & 72 6T & FIREBRE RN & LT, TpEO TERFHIN | @ L~ 1ot b s3 | BunT, iR
> LA FRIRRIC T 5, SUHHEMEE W | A ) R_R—=a VERE ) ICHEE D& BTN ARBILEE LTEMEOEMN AR | B S HIINHEZ T | by R
7ol FEER Y 72 BT | AR A 2R BT o STEBAENG, | LR E LT, &1y MORIFBER I 72 @ 72 BE R AT | OB, @l >EBE | v o i 78 1%
H O — ARFH | — AR EHH 722 VAL D@y | R0V a3 U EERERE T e AN, R RO EEINZ BT 5700027 | OF M LA WAL Lc Y | 828 35 £
B 2Ny — | HiFy — X% & WETE R 2 Al | AR e U VBEEROBREEZED TWD, SFAFEEX, varvafey | Varvafey NET | EESh T
> A& BIZAIM | BICAIHT 572 MTETWD | FBFERBLIZTE 4 ZABE AT TREREM E 0 bEmEN O OERE ORI LA | OFBEIRBHZ, Hh | Wb Z L0,
T HIO HAE | O, HAERE TR VAR WINLT 2 BRI OffeNr, F 7o, IEERBBRER O BRI 2 BRI 2 KT U | SRIEEMOPLBANER - | 7 — & X —
FECIEREZ | ReH+ 2 en T RIED | To AR\ YA VBRER O & 72 D BTSSR OB FED FEE LR LT, LA NVAEROEGE, | A O YL TR
92 & 8B | L WA - Bk WEIME (B=4 | A A b D5 W &2z H8EHINE LT, iEESCEMMREZRBA LIS | A RV AS = —D U | A\M B k%
LWEEE LI | 8RR 7 iR 2810 D U > JFERE) IR A M - EIRGALE Y O RPRCHIHELE FIE DML, ECHEMED S | =7 7Vt YRR, 4 | b HE#E S h
ORMNDIEBE | WV TH BRI - BRR)720F5E | RR7Z2AEMRO R E D DETHERE - mEEZ AT 2 LW, AR A LR | — A o RICE | TWnW D Dk

94




72w 9e S &
D, KR -k
B 119 72 B 981
DT b R
ALY AH e,
FelZ, 7 — Z B
BRSOk
Bz M TUE
FIXEUAE T &
AR e 5 1
SRR T — X
DULEE % Al HE
R B T A
v 7 A O B
HE AR
DA T TE
7% Ko ik
i 1Y B Al oo B
FHEP LT
iT9,

Hev fHte,
BARRIZIZ, =
FILX— - BREEGH
QU TR %
A, EtEgET N
A ABHFE, VAT
LAEHFSE, FHEF
EHREEICE T
L& ER BN &
EHM 2 flE T
BTz &I
L0 WD TEW
N—RLVTH D
oI VAV
VAR ET
VN R XK % 1)
72 B v — X B
WA ET D,
A 1 fE
Tl ERAER
R AP
Y22 ROE X5}
DNF TN
ThH, ZOREpL
725 B G R
A AR Sy - O B i
< LTH LW
ES (T A= VRN
W2 D, Bl
WEE I o 22 A
Hy—RXLry
Z D EmBLG D
PR 78 2 Mk e BY 12
FTT 5,

fH - AL
PRI TIL, FEMRATF
D W FE R R & R
e LT —%
HokXibes %
DF 74T
7B AD=HD
FEH 2T L&

B %8 i R
CER S (=
2 7R

Yirax

i

RE DSV DIZHD > — ZF M CFEEEANBAFE 21T > T\ D, BF 4 B
(3. SR FRENIC L MR AR A (R D RE A A LIc Rk =2 — T « 7 HAT OB
. Y HSRIEE M OH AAER - Tt A NV AER O FEEEE O FEiF A R LTz,
Fele NS A A EmESHTEM OB & LT, Ao A BEEEMIC BT 2HE - i 25
D 7oA O mEAL - mREEA L, ZERR AR E OREE ATHE & T 2 HE 7 EL
TBASE DHEME, A F RIS OB BT HEEINN OB EA, /A A FHAEEER N
Z WA A H DS D HEADYFR— FEREE L TWD, Ff4FEL, 4E
BB OfENT « FHIZ FlRE & T 2 BB ZED | A NV A —D—D U =7 7
TN YOI, v A 7 a3 A —LFHAIOHESE T v~ 2 VI K HAISED
AR R O OARIZ T T a v AT A OREES D EFE A2 R LTz,
TR O E LT, T2 BEVROT O NARERBRT L7201,
FHMHRDOE/ - b A DO HELNLZHEERRT —F A RRIICERL, &
X 2 T NCT RHEATRE R 7 — Z HE R OB 2 HEE L T\ 5, B0 4 4R
FEIX, U RaaFRRICBIT A NER E LT ERIER T A N7 A 28 &
HEE T — & OFHIEO IR EZ R LTz,

(2) FEHEALIRENO— R DRk

2. IR B L O HEE

B OHEEL LT, NU—FT NS A NT—=F A ZHT = NI L T, &b
DOEIT TR S NI NT —FT A ZOBERICH R ET 2 8LE0 B LB/ RY
— AR T = NV KON T — TS G HEME O FEAL 5B T B EEAE O
el A HED TN D, B4R L, 7 = ~NEEREBRE & TN 2 EEMERERIEIC
BE9 2 IEC EBEAEERMG 4 A2 RN S5 & & Hic, v o NIV RBRE O B
ERNT77 MESEMR L, ENIOERELEFEBE S CHREZRIGT 2FHEEE R LT,
AR RV X — O F TEFCICIANT BRI OV T, 2050 £ 0 —iR
Y=a— NI NVEBICAT AR RV —OFE NEREOT-DIZ, HiE
DR —ars gvatrz—oD7T7 e UTGERT DEMOMS L /5
BIR Y AT LR ORAHE R T D EEAEE (LA HEE LT\ D, AFn 4 R
[EC 61683 Ed.2 (CKIGEFHEH T —a T 1> a FTORhFERRE) . KOV IEC
63409 >V — X CFf LW Rt R EHEGHEE) OZERRE (CD) {ER D5
BAER LT,

T =B R A EEICONW T, T FERE DT U2 AL S &
MR L., AAROEERS AT D720, Al #Hifro#iz/a 7 Y Z L« —E R
DORAIHIZE T HIEE(L A HEE L TV D, B4 EEIT, AT Z W/, &2
T Ao, = RBRICBIT L EBEREOHEE, N — 3% TR R R
EFIZB T D EOHBIEETA FT7 4, EBEREA~DKEDIEZ L
770

FEREMEA B D B IR b S O BT DR RIS DUV TR, BEREMHEA B Z L 2l
L8 o &AL, K OLE « MERED M I B A e L 2 etk 5 =
ET, MR ETHMEL - WEOHEFEZMEST D22 L2 HEEL TS, B4
RV, VU I ZHAROBE R RZAER., BREVEREAMTE 278 FH L 72 R I O RF
fili. FAERFBHMERILT T 2 F v 7 OWE - YEREOFHIE DS, BE BRI

T 5T — X LD
i =AY I S R
WIEBSB S 2 A L,
KA R E /G0 LA
HFF S b Bl %
BIH L TW5 LT
x5, NEHEAEEHO—
ok LT, U=
N ERERE & TN
AAG MR BRI T
% 1EC EBRBIR 4 FD Rk
N, KIGEREM T —
aVT 4 v a T ORER
B BR 1 K OVR i R
T A R BR B ISR D
FZESREEN, Fue—
VU T LB R AL R
By A N7 A4 1
i, FEREMER B E DB E
R HL RS O [E B Lk 36
17, WEAE R 2
F v 7 IZBHE T 5 ER
EOFHIRE, BEeRE
WU 27 3O 7=
D JIS RN, EHN
2D H g 18 LICH
Wk 95 2 5o [E B A v
fbifEhZ M L=, F
L VR St Il
AVAT AERZ DI
MR A X 2D~V R
AR LT, HERKHY
IR ME TR E) A EE
LML 7 40 —D
Fr TR HE AL ST B2 AT
DOEfFEDORHEN S| [H
N DFERE D IR R %
HhinsgETn5s, e
EEOR ) L LT, H
O 1 ) LA B A B 1 |2
I o 72 45 Tl X R <0 X hR
DR, T —F ~X—

MR DI
57128, BRF
EE Lz,

95




gL, 7 — X8R
it IcB I D
FUHI e P—E
ADBZWT —F
T 7 F x O EEE
1 72 1 M AL & [H
N Sk o> B 8 B B
EOEHE L CHEE
T5, bz, =
22— U el
T— g R
a2 —
T4 Y TEITOD
VW T O IR A ST
ZFEMT D,
FEE - AP me itk
TiX. FH - L%
PEFE DB T D
PR & T2 B e
PEAL 7 5 O & A
It il Ak Je OF
B 72 M BE O B
B 0 FEML
O F AN O
L& 5 D
78 BH 38 % 52 B 3
%o FHIZ. MELD
BRI BLE O
BT 7 B A v
— X DA D 7=
DI, B BEMEE
HiIZL D EER
5 S w1 0 B i I
WCIZH R LE R
vIIal—v3
vEM AR L
7 BF 7% BH 36 % e
D5,

L7 hbu=
7 A - BldEfEik T
%, HFREESL
DESEQUN ¥ e

D IS0 FATEED FEiE AR LT,

WET T AF w7 SIS D ENRIE T T AF v 7 SDE AL - S EAT o= vk
[ZDWTE, EHEMED B DR 7o PR A oy R PERRBRIE O EEHE(RIZ K 0 | ¥
PEAESIRT 5 AT 7 BV DFRIE Y AT LT 5 2 L2k v SNk,
FRREAEEE, BE A —h — N R L 2o TP AE R T ATy 7 OB A& B
LTCW5, BF1 4RI, EDNET 5 2T v 7 OREEIRITE O & AL & B4
HRBIEOFHIRE, "M AR—RAT T AT v 7 ORAREOFE 2R LT,

T HEVG YRR - FEIEICB 3 2 A RBR T IEOEELIZ OV T, b R VIRER
T OHHAREIZR T D2EBRFOEH Y A7 OwEY) 725 f D 72 D OB I7 15
ORI T, [ R s 7 20KRBRICER S JIS HE) OARFRE, W&
J& TIEIZH T D WS TERERTAM OFRER H1E DB L D T D, 04 FEREE X, )
A MERERHNE ORE R ARER 2 5232 & & b2, A JIS ORiIERE & 72 5 W5 )=
THEE T 2 M 8% OB ITE ORI GT R B S O S & 2 ERRIT AR — A
R—=UTRALIZZ EEDFEEEZ R LT,

IKFEDNRAF 2 EH T H5HE Y AT AOEREIZ O T, 2050 FFOP 1
T v a AEEOEBICWIT T, KBZRAX—0F K, KEFNEHOIERIZ
BEJ- B WFIERIR B TIE R I T i, KFEA > 7 T8 B 1E- DN 72
BN B 7 KR AT 2 3 RN OIS, FHEEEOCEH 21TV, [H
A D PEAEREAL 2 fEE L TN D, BF0 4 FE 1T, BEIXUKET 4+ AP —3t
I RAIEEIC K D EREICET 2 HEZBM LU JIS WEREORE, =
DHEE 2 F24E U 72 SRR, DB F D FEE R~ LT,

(3) AR O FgE & — 8 O FEHE I 17T 72 BUk 4%

3. FNHYHAR D E A

HUE G OB & LT, HYE NG - PEE X, s — A L AME K], 3 RoT
HVET A (X5 O HUEREL X, VB ®RT — 2 N — R EOEf - FH, 2 b D
R E 7228 - B ZEH L, EOMuEMEHEHEICIh > 7P 2 E i L T
WD, AN 4 FEREIE, REENE O (S HUET X0 O RO B R A O R, RN—U 7
IHEDITIC L DT LY AT ADORRSBEDEEY R LT,

WS R OEH LA ~OTFEHMIEE L LT, HEHERLOMEEREOBEH, A
B, 12k, RO REOFERALZBLT, Tnbrfta~H LT LB, A
T HRT = RX—ZADE & L CHRDFNEHOREEED TN D, S04
EREIX, HIERRL XU N OB AR AR T — & D& AN WFICRC R D35 3275 HY
W, G HRT — Z N — A DO FEECIHE ~DOEWRIAG . — T R AT O R FEF
FOFERE R LT,

FHEAEREDBAZE « B - S L IEAIEEIC WL, FFREBEICESVWEESEHE
PEYHEDBHSE « HEFF - G2 EEHE L U UISE L, E o) s 5 m o LS
WCRHEIEER 2 D T D, AT, IEEEBEZEFZITEIT L, HEEEKI
BEDDHEBEAMOBROBILICI Y A TS, S 4FEE T, KESNT-Fn
77 LOEBUNR D EFREIC I 1T D 5 m i O IE DO EBL, & & NVR (24
AR IR AEYE B e i & IS0 Hlk& DIEAT, FHEEBICEDL 2 AMBE RO % A5
L7ct I — - HEFEREDOFEFEZ R~ LT,

A DFRFERHZITMIT
ToIEHIEE. & NMR A
REEY) B R i & E BE A
AT IEEMER G
W AT LAOEH &R
A BB ED =—
KNIty T2 O W
(A 2 il L 7=,

PL b, FREFHEC T -
EIEZERICER L,
DOKHEIZE LT E A
ZHAIH L2 & iR
B LoV DO PERE &
i U 7o RS R RBIC
0 ENE BN &
Tz HMNY— XL
0 153 % FLARE T D3 HE
TETWD I E%ERR
ABIZHMr L <, AT
fliz B) & L7z,

<FRRE & xfi >

B R L~ o Z
IR R 2RI 2 2
ENT—= LTI B
B 3Tz R 03 Sk o pE
N DN QONEIZNOF <[ AN
a7 &7 B R H A B
FTHDHI LN, 10 FH%
20 L DOHEFH A )
— g VNN D, FD
eIzl BEIZ2PTaYIz
B0 fHTe R EHIFE L
TRESNLTWS a7
it ) 2 &FEIC B & e
b, TR AE
TP, HIER KA
TORZEHETH &
WK E 2 T-WFIERE R &
Ehi T & Th D, EN
MRS FRLLBE RS & bz
LC, & L HiflrEsR

96




BT D R R Al
Bl o KA L 7
L FTM RN B
JRBL T N A Ry
T, JoEfhE 7 o
T 2l o BA %
O A &
Fhid 5,

HE B AR S
X =TI, H
BIHFMIZEED X,
B - BB - B
EOW L BB
% FF O KL 5T
ZFEMT D,

ArEEER G
X —Tik, &k
AR D FF & AR UE
LfF RO L
(N D HAE
BT Y e B B
> — X & Al
THIZD, WER
B O FEER
2R, 25
(A B A R
THEESEICET
HIZIETITZ
W 2 gl E
5 & ET £
T, &R
fir. BHUR TR Gt
FEDOREEIT,
Flo. T4
g A Ak 0 FEBL
(AN T, PekiX
WETEhho
T %M kk72 T
— X DI & W]
(A RS R A
> 7 B Al O B %
RS DA

A 2218 ) U 7B A PR R ORI OV T, B GEHEARE O 3 & it
e (ERWIHEICED 2% 3 535) « EERELE LUEHL, #i - b—v 20
EAEVERHIIZ B 1 2 A OMEL K ORILICH D flA TV D, TR 4EEIT, IV
Bearr TORFESR « BARFHUSCH i O FHIIE O E BRI U 7ol %= R
WHERETER Y AT JMIBIT 57 —Z OEFHEHR IR L RIF 0L 2R L,

A ) R—=2a LV TaAVAT L XD E L2 D5~ A MZHOWT
X, FERIFOEEAL 2 A5 9 Dk L L CF— 7 EWH b A 7 0 P — D% E ., EHEL
FT7 4 —DOEEEIC LY | BOE - R o — RS SRR T A U T —
~ATRIGS T DRl 258 b Uic, £, Bic B & LT PERBTOMTIEERIS O
SRR LA 2 (0 L TR (A 7 ¢ B —FORESS, %07 n Y
=7 M OERIZENT T, FIBRMED SR OBLR 2 A TZGHEINLSE THEE(LHE
W70 T  GESFEMRIRE) | ORESED I E R LI,

ThD LD B
B D HAl 43 B O ST
NEEND,
EEREAGIRENX, P RME
B TCEIT-T—~<IB
T DB AT -
RENCESI LN S G,
ENC¥ED=—X L
T D 5 SR 1Y 72 A HEAL
B 0D ] B 0D A LT
DNWT, A%ESTRE
BT —7Fy FOR
EbMETHD,

F I AR I
W, EHoFEIzHES
WEBEEREITERD
., = —XITHRIC
KNG U 7 2 i 58 o f
SHHIFE L2V, SRR
IR E 70 RERD, BRI
M. & BIZITEmA v
NY NEERMT T —
~ DWW L EEF
LG~ R A v
NbLRRET LoD, B\ v
N7 N ER U BN
HAFFEBRZEIT N 2., HI
—EBORFFHE S &
SEIC BV T2 AR FEBE 3
Ehid 5 Z LT, kD
BELEZXx 5V —X
ot BB+ & Th
2

97




7T ERD X
RS- E O )
DR ZITY, B
BIZIL, 2%
Bk7e T — # &I
LR EEIZT D
YT RT
2 5 oo B 3
FE e 7 B2 Al
HEbL-b T &
- bR AE ) A AL A
B DA%, A
FHD3L 0 %
Xz D RaE A
D B FE R0 S N
A A AT
fitr o> B 36 % 12 B
DT & & BT
T — A L
D B A 2 HE S
%,

BIHE

1. FEARAHA
DEEE S

OE 2 E2: ¥
T — X N
AREICT A&
YT URA
7 I B o B
7

T — & Bk Y
fhEITB W T
Ko b b E
BEHT & LT,
PE KT EUAE T
XMool %
LRk T —
2 DL % 7]
REICT 5 v

1. FEARAOHET
FERS

O%fL k72T
— & & V4L Pl RE
s R R A NS
7 AT MR
D FE %

T — & ) Rt
2B WVWTERD
5B F B AT
& LT, TERITHER
BTxho Tz
LMLk T —
2 DL % 7] HE
e A NN
JE, NEE LT

1. FARAIHAT OB 58

OL%FELEE72T — % %L
HEAREICT AT
AT LHEAR OB

BTONEE PORBY | HESCERS LA S, BOERBRAEEN L S
NDHBA~— MESOBEIIT, HREMWEICEE L, Zhas Ax " EhE
FIEHTEDZENEETHD, TOOOERBUGTFE L L CTAE—SZERM O
T THOBREN KD LTV D, AIEZEMOEMMEADT-OIZ, BREE
TEROBFHM OB EZED TN D, 72, LD W OBUFITE W T, £
TRIZEB T 5 ERFHETORFERIHBAEEMNR ECEE 2 X N OFIEO ¥ — &7
STEY, ZOTEDOERHE L THINOBBEEZHEL THNE, 26D
ROz, B yoFESI, o ERMEGEN, B 727 A
DA HNE K O A MR LR I 1A 7 B AT B 2 D, £/ o2 N OFE R ZIEH
7% ToT (LOHEHEL K > TV 5,

BREIZXT LT, W
LA E o H T
TR L7z, BAF L
Heffr 2 ~— 2z, RFEME
¥ Lo, HEOEE
Ta vV hOHEEES,
TNARFEOT 1 N
A7 XD FEER
BRAaHEES 52 5T,
B BT Dt FEEE D
BERHEZHAONZ L, &
E O F 1L, Nature
Index (ZULEk S L7z~ A
AT NimEESE T
whEans bz, H
WD AT ¢ THGE, %
B, OFFRFHIESE B FEE
L. BEEOKEL BTz
LTV D,

98




VAT N
£H£L-tr v
YITT— 2D
MAIT XL
oI 15 & Al
2 84, B
JO.Zhbiz
ELARAY Zp=2od
=t 2 H 7
ExP3d 5,

v TT—
Z DA XY
Pl AN I =1l
9 % Bl kO
INBITHWS
el 7 et 2
2R3 %,
Atk Dt 1 B
Y= T v
JICEVERS
D BRI &
505, BT
R D HF 58 BR 3 3
HIAEN D,

o e S YA R
ATEBR B & X %
L I
fire LT, BHEAE
& O B8 5i 2
e = ) BN/
ERAE NN
U %05 bR B
A R s R ()
LIRS D,

- EPEBIGEICE
T HEFELY R
7 R RIRITHE
RT D20, %
e ToT o o
7 T & B R T
Do

- IR BREE O M &
=Z2 V7T HEMEL
T.R/FCBITH A LA
R M A G DFEY & RGH
(2R T D AR % B
BT D, Flo. NORRETE
WOMLETEE L TIRE
EE&EEH L EREz
He i OB Y A B
BT N, REERT DIE
BB IRT N A ALK
DOEEAL, U E— Ml
i7e &I 5,

- BREAS B A PE X T
XL ETa R ADE=
&Y 7 EA O B & AR
VN, 2 DT DBEFEF &
LT itk 7 B
) AVAONS G S
72 & O AL A B3
T 5, 26 EIEH L T
HEEO R & TR ERIC
TORKREFT M AT
LEPAFT D,

c VA7 Y o )VRRIIHBEIN ICEES E RO BN AT 2 2 & T, ek 10 4y
D 1LUTFERDBPIER 1 S TUANRERTTX ABEEY A LV AKRHES
AR L. Tz HWcHEIE v FEEEZB Lo, ARRIT QL v —T b
~O¥3H, (H. Ashiba et al., Anal. Chim. Acta, 1213, 339926 (2022)). F7=
AF 4T CHBEINT (BFIFI v =a—R (5F1446 H 15 0) 1EH),

NDEREIFEROGEFE L LRI S LEN T 27007 7 F a2 —H4FHK
FEERT D EBLMEEM BN TR O EE MR L EIE DA BT OB 12 Ak
hL7,

ATEREEICE T 2R DT ALHERA~OFEY) . BT R e & D22
KEWZXT LT, Mt A— MVBENTIZIR 5 T £ O3 Tl IZ A s AT
ZRIREIC T B bR m IR e v v T HAR ORISR ED LTz,

WRENME 5 2 R85 DEBIRE 7 A A ZBF L, 2L v R\ Th
REIREN A mET 5 2 L A ARBICT 2T 7 F oo — X HT A% LT,

CAEETa AT Y U HE LT, EE LT S 2 & CEEEIERE
fih  EmBIRN T 28 -7t v v U TN L R B F RSt v T A B
L7 it % ECAERED S\ v ZHFE L COBSRICERI L2
ENG, BEOEER OB E RS, BREERBRCBRMTILD L Lz,
AR, FFFHREIC D72 oT, £, AT 47 (BRTLE (FFf44F 11 H
27 H) 1F)) THIEINT,

RENE OGS, BEZEBERAFICTRNARBICT 27 7~y 7B
WC, TR i b B 2 B L Ce o731 (A L, AT &
V10 5L EomERERIN 2 EB T o8 o o I ET AR LT,

MERBENMEZ AT D ¥ A v v REREBETOEELEER L, TnEHNT
{EZRR 5 ORINBFR H 2 FIREIC T 2 BRI T vV ORISR RTh Lz,

B EEREMEE o Y R & BRGEGHEIN S A A bE D 2 & T, REsNA A NV
DRHETFERBS T > v I AT DOBRICEI LTz,

mHICB T 5 F D8R
BT AL AR A R
L. FDYVAT LEERK
IEREEDLZLIZER
O, BRZ QL Y
¥—FTHEL, B
DKRHEZ T LT D,

HAETERIZBITAARE
B A OIMH A2 B 6
T RAEEEH Y A
T D EBLE A E
T To, BORITHRFRF
FAS T, A7 47T
b aE S, BEEDKHE
= LT\ B,

99




O FEE i 72 8%
WHEH %2 7=
59 &R RE
1) 0 K AR B A
DA%

% A0 B 5 15
2L Lo &

VB ROG
M E MR T D
7= & O 5 5 7F Al
Beflr, mEEEREE T
D 1F G & W]
R B I AV
FALEA . BUSE
WOIEHO =D
D AT s
5 o BF 22 BY %6
21T 9.

- KHEAR O FF EAE
e 0F Rk O 1
LIZEB& N 5 5
19, TR 72 5
Feitr v — X % Al
HT57-0, WE
M B O FEIE &
ROZEHR A,
(A B A R
THEESEICHET
HINETITR
W 2 gl E
5 & ET £
flrOPFE., EFR
HERFOBAZE,
HRR - B G2 o
BRI 21T D,

O FF 8 i 72 B2 7
EHAELE LT
B bR ) A
BREH IR D BH %

I L B S &
[ VR SR P

- KR BLER BT T O 15 WS
DIE=ODOEFER T
ZHIE L BRA REBREET T
B WRT D720 DB
B ER O ENFbE
T2 BRI+ 5, MERBEMERE
xH L7cfbste o oR
— & 7 WA B A B FE S
%o Flo, B DR RER
Bigk & 2 K56 D720,
NEARTE IR TSP 22 T R RE 72
1Y % M SN R= i =N /N
PEFEIEH AT AR T 5,

© RO R AR O R
ROFGE LN IEN 2D H—
B Al 4 B - AR AR
(B % AR A o> BA 58
1T

O 72 i 5 2
72 B 9 B IR BE I A R 1
Fepr oo B 38

- BAMT T, KDY= BV, 5T CTH RADIREDZEE) THREN AlHE & 72
HIMEREZFZHBE L, BEREL LTIRE L-ILORMERE (6 4 Wend)
ERESE, Flo, TR AV TREERBBGICEWT, BARERENARER Z
EERFERE LT, ARSI, FFFHEIC S -7,

b5t oY DR —& T A E FEBLT 2 e i AR I 2 B % L 72,

WE 2 um O BB EERR A 7 L AR EICATEREE 3 0 <10 ppm CIEK
T A EIRFEANIC @ A ATRE 7 L Y 2 N R OWEHIB B A B LT,

TTAF 7 AR T LG S BUBREAK, B EEN ATEE & e D ARG Tk
HEi2R L, 2nx O CFROMERREBRFICIRGT 57 v —7k8 %0
BRF I LD L7z,

- BRIZ 5y BURFME 2 e DRt PRI DS TR 2 DR FF L 72 3 DA 2 MEEICE B L,
EINA OAFZEREER & s U 7o s G BEE % b OEEEMmOREr - #EZ 1T o 72
fE g, ML O 2 MR Tt SN A2 ERG b e AR H—K42 6 O
BERE 70 ZR TR AR DAL SV A DRI LT, E2. T OFRm M oMz
IR e RN R O FEFEERICE S L, B 2 DO&EF Ky MET. 99%
B DEWVHER CTETBIETED I EAEIE LT, AFEHIT. Q1 Vv —F iz
o# (J. Wang et al., Phys. Rev. X, 12, 031035 (2022)) &#v., 7L AREK
21TV, BEOEWNI AT 4 7 Tl ST,

BEfarsbta—Z %&b e L& THINIE, Societys. 0 OFEBLDT= 8 DIFHAL
PREN ISR CHRE R e NS 2 - 6T 2 E MR SN TV 5, EERAF
X, TBOBEO TEFHMTA / _X— 3 VBRI (I2HD X, &7 31 ABFRILS
& LTEMEE oI Z A LICHERBE 2 D Tl 0 | 4k 7 v — L7 EHE(L
RO EZ MR STV D, FFIC, BETE Yy FORBBEERICHIT T, &
SN mE R BRE R R EATe, U 3 CRERERE T e e AR ATER L
WFIEBHHE 2T > TV D, Fio, WIHAROFHREEM E L THiff s Tngd hRe Y
B NVEFEIR B DO OHMBWE L2 DT bR e D Vi R ER D

HoLWLGHNL Ok
v TR G L
TIHERT 5 ToT Hiffr oo
R LRI ER &2 D) 72,
R IR S L, B
BEDKAEE 72 LTV
Do

B HE o mELRL S
vy MEIcE§ 5 5
B 72 DR THY |
Ql V¥ —F I ~Di
B L 2%z Bl
WE%E TR BIET D
L THEWRER %
£7-, Eickvh, H
BEOKAELL EIZER L
TW5,

Bfarta—HX0pE
A& ST o o
— D& LT, EERMIHLA
ZHfF s Tns 7 7
A & CMOS |[ZAFA] /R 72 [A]
BEHAT 2 BH%E L. Google
Scholar Top20 7’1+ —
T AT ATHEE LT,

100




Dk x IppEEE
57 BT IR E e
72 B o &
Hblobd&ET
O a—T
{4 TR ET
NN AR AN
EDFEBLIZ M
FTERETT AN
A ZAE R A
RLEN T vy
fr=7 A%
aeETIREE
i) 40 2 AR L Tl
ZBFET D,

Bk % 70 PE € 7 B
(Z P e 7 B Al
A LT
I a—
TAUTRET
v TED
FHZmT T, &
T NA AER
Ao B = v
J hma =7 A%
ot & R RE
) A 5 iy 2 B
¥ 5, HHOM
SFH~Y— 7
T4 TITED
B I D A HE
MILdH D05, BiF
AT O 5T
Bl %8 28 FLIA £ 1
%,

-BEE L B
0 =27 A% Ff| H
L& T =—
Vo= R
vVarvEfTrE
v hEDOETS =
VB o — HZ Hly
& KR CMOS &
JSEYA R = N
=7 A % B
I D,

-BEEETEY FO&
snEAIC BT, EQE
1,000, 000 LA ko btk
R E LRI O ER & 3
Miz1To, ET 77V r—
Ta DOPLK & FEEEIT A
FC.BFT7T 3 X LB
H A NCBEEETE Y
MZEHrEFTNLVIY X
ADFEIEIZHOWTHER -
ERIZIRSR - FHIZ1T 5,
v VarEfrey MZ
SOWT HEETEY FD
wEAE—TEoEEs o
XOTFTTH 99%D I
THEIT LG 7T et
ZRENLS D, B &1
AR LERE L
T 99. 9% L FEE C it A
U ATREZR BB A 528 L |
MOBMAHZEFEIND

BEFE AR D b TV 5,

BRAFEIT, VY arafrey MEFEBICRITZHRED 1 >ThoHiH L
FIZDOWT, 4 7B A TRESREIT L 0 & @@k O L2 i3
LA 2 g et L, BB EINOMSIICEH /R Lz, 72, JERERAB RS RO BRI
TRBREH AR E L, AR bR a U VBREAROER & 72 5 TR R E
ROBIFITRI LT, AREICE Y, MR e U VBE RIS ERE L, MR
OUHNBEF I E a—T 4 T EMD LT HH L VEFHITERA~OEER
HFrEE 5,

- PERIL D Nb H4R4s Tl Nb FEFEE O%X nm D Nb HSRBLLIEIZ X 2 MEREIS T
W CTh o7, AE B EEREIREE & L TN B2k~ U —d Nb ILiR
FRAEVERLL . BAZOWNES QfHE 1, 000, 000 % 3 f% E[E]% 3,000,000 Z &A% L7,
BfFarba—2ICkd 270 3Y ALK T —IMfiREICE LT ETT
W, BT I fEO— IR & YD ) A X T AR T LT
U ZLDBRRICKS LTze 72, 2 b — L ZAEMOEWKIHBEEERE T
vy hELTHEEZED TWDHLIR Y=y 7 &TE Y b Kerr iETE Y F) OF
K5 B imEL 7 — MRS & S2E AP IRE L., BEy 2 21—y a v
WZ XD HEFEICHRTI LT,

B EAT A IS LR LRI 2 80 72 ISRk EE, FEBRICEE LIMERERRGIE &
1ITo7, BMERGEDRER:., £ X A2EMEHOE L AT, 99.9%
OFeH LBEEZFZBLL 2D, BHREHME S % 2 MR SEIEIT, 22D 2 HTREEW
FEERMTLHHE LNERATETH D Z ENR Iz, RKEEIE, Google
Scholar Top20 &1 > —5 ¢ 7 A (H. Fuketa et al., TEEE Symposium on VLSI
Technology and Circuits, 234 (2022)). FEMMIZF LAV U —2R (5F144-6 H
14 H) T4 ZAery TEET DAY V& E Y R L B s e % B
] ATORM oI,

2EEy MEFIZBIT2RE X5 X 0B B LKL 57 31 A%
HRTHDTIREL, v Ia—T a3 illoThmilE a2 2 HW 54
21X 100 T By MEOEFERFIZHL TR TOERTE Y ~T99%0 HFEE % % T
LT kERLT,

Fio, AR YL ET
A a—T 4T E
B~OEBPHF I
HHE N AR TV
{8 R O B J $5 #F & 2
ZL.QL V¥ —F /L TH
B L7, EnS, BIE
DOKEEET- LT 5D,

RKHEERE T2V
a— & FHUT AR 72
B & H AR B 4 2 Bl R
%  Google Scholar
Top20 7o —F 4 7
AZHERLTEBY ., B
DREEZ T2 LT D,

101




ONRNAAHD
DD EXR
% B il o
f 7

) ) (] (A <> Hfy
Yy e 2 R
L7=#Fr7=7a

- R EAr O R
TIEFEITE R
VW s R
TR HE R
1 LB A 2
Ry s®E 1203
T NA A DA
[Z Bl e B
B BE B 7 K& OV
JABE T N A R
T O #F 22 B 36 &
1T9.

ONRALFH DD
<V ExX2bH|
EBART DB 5

B ) il 1R <> Eh
Al &R AH L=
72N A 4 3

ARy 7 BN 5D,
BBy bR R
|2 V8572 MOSFET #51EE 5
JL D BEARIZ A T AR
R TICk T 2B ERE
PN 3/5 b R

C BIRET LA B g
HOERE THMBEICE
W T R R SR TR O
BlzX Y PB bt (peak—to-
background ratio) Z# 1 #7
FRE s S, 1000ppm LA
T O E R LR T & 5
B9 %, SQUID E SO
ZE G A LRI O =R
o7 = — REI#EE % 40ch
SERLL . 7 vy 7 JE K
5MHz T ORI ik
Hes (TES) & o s
EhEE IR D,

- JERE RIS B R RE &
LEML ST D NI Bk
EOHFRERZITV. D
BR LR D DHEBIEE
RERERT D, SHIT, D
3 AFEEE CICRR L
B AR B AR Ol B HLRE &
BRL - Rl A L <, B L
N B ET I S A &
LD IR  FENE R
HRER A T HIRE - FF
HMERLNZT 5,

ONAFH DS &2
A % BLET A OB %

MR TI2381S 5 MOSFET (&)@ -FR(LFE- -8 EBRYR N T PR F) )
TEICHOWT, BEERRERMEICRE IKFEL. mOWBEIEZG 57021
AREMEOUENHETH DL EZHLMNI LT,

ST FERICHKT D74 v ) A R T 570D Ny 7 7 —@le &%
MAB DTS T VA RSB FEEEZRET 52 & T, XA
FMLDR—=Z ) A4 X% 1/10 BRI T X, /R E LTSICH D 130 ppm D
Al R— 32 FOBNZRE) LTz, 2 E THIEH K2 o TR OB Ty
HrosFEBLATRBIZ 2 0 . #fkx B s T ~ DB HIfFF TE 5,

SQUID E#EAE AT L Epe A LRI O E RO T = — REIE Z 40ch 5 7ER
L. Br8igimmitss (TES) At bE CiREkEED 7 v v 7 B
BMHz CTHEEL D — - Z [FIRFICHE AT 2 SR TRl TREh L7z,

« FERERAGBAREAR DN SN AW EREC DWW T, B ICHRE L HERICES W
TIEME 20 A TERREATo TR, MR v U0 B RS
&7 % 2 T OFHUBIRER Sr(Pd, Pt)As KO Balr, Z 872 IZBA%E LT, Hi
BRI T AR 2RO 725 3C 2 #25 Q1 ¥ —F /L (T. Koshinuma et al.,
Intermetallics, 148, 107643 (2022). A. Iyo et al., Inorg. Chem., 61, 12149
(2022)) ZHgsk iz,

PR mIREBASEIR, SRR LY & IR S ER O R BRI R OV L7 kL %
AW RER 217, B TRAIREZ I D E T2 E IREE R AT S
Ll b, BIEAEN EO&M AL L,

R DG LT~ D BB % JAE 2 7231 b O-5< 0 EFTE L L <, BinfE
RCENAMAE 2 R U 7o 7o 70 S A A bt - IR A ORR LGS 71k
DML ZHEE L TV D, F 7o AP & DO AR 2 AR ) b FTRE -
EHEREE AT O LA ARG EEZH TR DS VDD —X
FEHE N OFARHANB R 21770 > T 5,

B AAEEET, BRI - RO T D OFMTER%E & L, MRk F AR L Ok
MRFRER N 2B L=, £, BF AW - Ml W J6EE X 1 = X A OfE
HE LT, BT~ U RERFONA F~—BHEMOREIZKII LT, S HIT,

R w Y h VB A E R
D BT FRE & 72 D Ak R
Th., PARa Y hLE
Farvvtva—T 407
FHA~OEBRD W FF S
N5, BEIZQ Yy—
FTHAE L, BEDK
HEZT- LT D,

BRAFEEOF A 42T
ER L., 2 b DR
IZ.Q1 vy —FLEET
BEGR I TRELE
E0, BEEORFFFHRE K
WEELOHEE IO
WolzZ b, BED
KHEZ T T- LT 5D,

102




A FHH | EFE
o b &4 D R
R OFTRL LG T
O ML % §
B EEHIT H
[BAAVAS @bk
i & AE AT
QAR NOEe
< OWD=HD
— X3 B
J OV H Al
AR AEAT 9.

M. EBHEMEEY
DERIR ., Bl
FEDOWMEST & T
HEEBIT, HL
WS o A H A
AT IR AR
H DS Y DTz
b D — X5
Je OF e A £ iy B
HEITH. BH%D
B~ —
VavalP G/l e
DWEHRINDA]
BEMEIZ®H D03, B
I A TR IR O BF
28 B S LA &
N5,

- BT VAR -
fied & v C BE
A H =R LD
HA2#ED 5 &3t
(IR R BT - TR
D 7= O H 4B
HEAT D,

- BIHEAE « SR EE
AT DHH N

- AR IR R A & ek AR
T VAW - AR O PR R
raefrr>Lebla.Inb
ET VAW MK 2
TRBFIECHRAIEIR I
B U 720+ 2 AT 4 %,
IR NSA AV T 7 72—
fir D Iz 7t JE 8 1A)
FTBANBAZE & & BT 4R
TR T D,

< LW S A AL, A A
LTy —L L

FRINSA AV T 7 Z—HiofEE I\ T FTRBEIN OB & =— Xt &
1T-77,

T, HiHERE - BEREE AT D X VNI | - KR - BRI RS O AR D
RE - B & LT, B DIERNIEHEM 2 EiET 200 R 26T 2MEZFREL
EZD, BB LA O ANER - LA NV AERZFGE LT, £z, ER
WVE DA IFERE « 53 T HEBE DREIA X ORI EAR OBRRS & LT, FERRIINE A %) H
TE DMAEMETER LI O bR FBEFRLEAN, KOA T~ o Rl
HEVET 7 AT 7 HBA% Lz,

BEMEATHPSL EIEBEMEAT S0 S I U OKFRICRBIRET S 2
&, WEMAERICLY, @B, s, 87 Iy 7 REME DR D EERM
BtORMmIZ PSL ZHfE A2 HEET 5 FEZR LI-, 7 v MEEkE V-85
BRCBWNT, ARk Ciltfier a7 > —U0 MU (SIENME) 226 M2 (5%
) ~OBITNFHEIN, BOHEEA T T M EDORAD 2~3 fFHR S 1
22D, REWSHMBEEICAERTHD 2 ENEFETE T, AFEREITQ ¥
¥ —F iz EE 7~ (R. Toita et al., Acta Biomater, 154, 568 (2022)),

FEISBEITRBRRICB W TEETH DL Z &b, BIRGE & AT 26K
U DB O L 72 2 BHIR ML 2 SR HEE IR HFFE T 5 72D DR 7 [FE
EiToT, BGRF &2 AT U —= 7 LIRS R BRHE SRR 2 BE I~ L st
T 5 4 OOERERFOMAETERE LT, KEffizRIic Lz, KARRELZHEL
oA V== 7 L EFEEBRIZOWT, ¥ L OEIFIEZBLE LT,

FEAIR BB O RIE 2 R B TR R 3 2 72 D OIRIE A A F~— I OFRS
ZHfEL,. MBICBAR L7Z9 DT T /L~ U AR OEIRFEE T L~ X % H
T MEK A N2 A X R o — AEHT & miRNA ORERAIT 21T > 72, F DOFE R,
BRBET N T RZBWTHEREID R LI D A A~ — T Esii 51 % [F]
ETDHIEITRBIL, mst3EE L,

FIRASA AV 7 72— CER L 7= PR E ST T IO\, WP,
B o 2 OFEE,. R OMLE Y 0 R OBREE - RFEEEME A2 D . B A
AWTHRIET 2856 L OEBRERMEZH O Uiz, Y8 T~
— T 4 T EITOD, BEOFERMICB T =— X &R LT,

- b MIERHIR S U CIE a2 < BASAKIBIZ IZPIN AMER 23844 2(bE
WMOMET (B 7oA V7 2 X TF LT AT LT o F 72U AN ZRHE L,

AR B HE 1% o JE D
IR A 1o B TR DAV
EREREIE & L ToL
MDOH72 64 FLSD
FHAk DT IIE S, Zhk
IRVE DN S DR
Hi oAk 2R B Al & B
FEL. NAA 37 N
ElICBil sz &
e, HAED KYE i 7=
LTWb,

KIRFE & L TOREM
W TE DILEWR

103




O A F
i A3 AT B A
DB

NA A B
Wiz B T 2 H
TE - AT 2 5 D
7o & il £ 7y >
K - E AL
RINETH
[ W
K& ORI E
ZA[RE L T D
B HL 72 B9 B
AL | N
A A EH L D
o B B A
D Ak, A
A FH AR E
iz 2
NS DINA T
H D3 Y 7g
E~DY R —

78 - g - AR
EEWMEE DAL
KYE DR - B
R, TNH DAY
BERE « 70 FHREED
fift B J ORI 2
DR ZIT 9,

OJciE N A A5
JE 53 Hr B dty o BA
Bjs

S A A B A B Al
(BT HWE - iR
Br % & & 7= FEAf
Bl o i - rm
EilnET
SR gV e
KE o Rl E %
AIRE & 95 T L
72 4ty B 36 & HE
EL, Ao A ESE
fn O ih E A PR
firomE k., A
7 BT AR Y B A
Wz Zhns
DNRAFH DD
< E~OY R
— NERT 5,
At Dt 1 B
=TT 4

T B HERE SN -’
mh S 0N B A RS O R E
ZIT9, o, —Xk 72
DIFDREE AT DR
71 E DR NEZ REET
Do BT IR IR REC S
FSCHEAE S 2 R L RITE
DM LT 5,

Ot N A T & B AT
RAYER S

£7o. Ty aUN U AHERIEEY 3 O COVID-19 7 A L A& %, HEARS
1y« EBRIOTIEEHIER—RT v A K VFHME L. FDOH COVID-19 /EA % E
FEL 70, RFERFIE. QL U —F v 2 HicHE S 47z (AN, Sari et al., Cancers,
14, 787 (2022) &2 1),

MROMmAKRILMD = 7 — i 6 | RNREEHE I 2 EET 20 R 267
5% (Hydroxy— B —sanshool) Z[EIE L7-, Z OWEBIM CTIRANKEEHE R %2
PANZHERE L, REHB s T OfE NI dH 2 EE OB A b v AR EER T DFBLUZ

WL HEZHZEEHALMNIL, QL Py —F I E L,

T =Ry =a— N7 NAEE ORI T 7= B bRFBETR LT OB % B
fB L, HEE IS TR S LR F D O R ICHE 2 A a3 D il 7 1 & X
EDOMEENAEET, EMDFIH TE RWIERRI 2 & ik & o S F A
W 2 PEAERIRERANA 7 B R A BAJE LTz, ARERICE V., 2 HOWIERIE R
NRUTF v — L ORI Z BT IR T HICE ST,

B IR DB RDNEITT D [ AT~ Roofit) #Re% 7 5 En itk
TIAF 7L LT, MEHPICEE S D RESRME Tl nimtl S i, BEIE
% DWSCEA THMEDEITT 2B 2B U, FrTEZ1T o 7o, AREANE, Ot
WA 2R B T D 120 O FUE T B F DL IR T T X > 7 1T vl He
Thy, nETonsHE: (I N7V —, tlEM%E) CORMMARUGFTE %,

DA RS ICBIT A ER=— XI5 BRI BICEE D Z ERTRIN, WA
D EFIE T 2 15 B 2 W IO S SR B 1 B3 5 2 F M B Al o0 BRZE 3 4 B
EEZNTWD, A FBEFAMNICIS T 2 HE - AT 2 & o -3l A o sndAL -
EE AL, AV E CTHREE & ST AR E ORIE % IR & 3 2 F LA B B 38
BHERE L, A ARG O SEEEEN O S E, A AFHIEERATICM X,
WD NANA FH DD D E~DOYR— N ERHT 5,

SR A, ERWE O - FMi A ATREL D, AL A= —D U =T
TN oY XPEEOIRREHACLD T A TA A=V TV AT A, <A 7 Bk
RAET > 7, FEMEE AT A, KOHIRT v 72 Lz, £72. Btz
AWz mslBiE o T4 N4 Ak, WHBEEREEE T e 7 74V 7y
AT ADT 0 b E A TIEEBRRE, WX T BT OBE LY 7 b =7 OB
7 IR IFEPERAE ) O GRS (2 FI FH AT RE 72 BB AU b B &l PCR 7 /3 A A D
a h&A TR, EHEE LT, 51T, v A 7 S A —AFHHOHERE T a2 | o
NWEBGE L, ~A 7 a A F— NEEH L2 RIZEO AN L OV ORIz 17
e a v AT AOREEIZET LT,

ZOMAETEH LN
L. TOREPNA A
N7 BRI e S
Nz b, BEOK
WA= LT\ D,

BFAEEOFEZ 2T
ERL., b ORE
IX.Q1 Vv —F v EEte
BEH I TERELE
ED, B OFEEFHHRE &
WEELoHEHE IO
MoleZ &b, BED
KUEET- LT D,

104




~ &P 5,

JIZE D EREX
bR EETH
505, BT
R D B 58 BH 38 23
HIAEN D,

- AR RSOHIAR D A=
By ki
HIZIER T 29
HEOHREICD
W b
THEMT - BT 5
B2 BR%E T %,

- N A OB
1w LRICEB T 5
FH O FEAMG DY
s B A gh R
b3 272008

- AR E O FRAT - FEA A
AREL T AL T A
A=A T ADE
BB R VL Rk 2 B
T 5, FEHIR A2 W5
EEMERRIEO T A T
AN EED S, T2, 4
¥ L U U H #)
i = S w A () BN/
AT LR SERRT Do BT
F CITHESL L 7= Stk #
VAV s TN
FETRIRHEBH I A D D%
BENC FE MG\ 45 &
EBIT B A NET 57
DA 7 T B (G EE
AM O K Y 7 FE%) &
179,

cHan AL R
I SR P AR ) 2 R L AR
HAREZRIEE & L TUER
b A & PCR 7 /N
A AR ORE T DNA > —
g AN e N Z A
TAEE N E BT
Do

« F2 & - DS Et D ~ A
7 v 8 A T — MRAT O HE
7o haL a2
NETIZERSELIZAARAN
fEEE~A 7 a A F—

s RIKRFEEDIHFEICEY, BR A4 - KOETEHEL, AL AY—F
—C 7R DM, MR, WREE . REERA A LA BREHAI CE S RO T =T T T
N Y ERE L, 2O 2T 70 HiE, 8B U A YEMROEENS
BTFTF ¥ RIS IR HAMESILT T PR F TR S, KEBEEE (0.6
V). mWAIEDEEE R (090%) . HEREOZREME (B2 0.8 mm) A R
M — N T RAATHDLRVBFEE 70D, ZRHDOEBKEIX, Q1 v —F L 2 #H
(A. Takemoto et al., Adv. Sci., 10, 2204746 (2023) I/ 1) ZETeim
4HITHFR L, B 76 HFOBRE T L HuEN R ST,

LD X YA RNEMALE T A4 T A A= 7 CT&E 2 Momi ji v AT L% B
LT, AHMNEL, TV 23T 4 7 RAEENETLHAIOR T ) —= 0 F
DSBS LD,

B A — T — R ORI A — T — L DILFRIRFZEIC L 0 | & v 87 BT o
O~ A 7 afiikmRET v TR L. BrEFHE LT,

RS AT DL IR DRETRIE R U AT AEBIR L, T A — D — L L b
ICH T e N2 A TR L. MR T v~ B A HET S Z &
T, 2WOMIRREITo T,

AvZ—uAFxr 2 TeE—F—OFEREEZRENLVR—F —THIET L %%
PEERTE (IL-2 Luc Assay ¥5) ZRESL L, 7 A RTA RT 42 & L TREW I
IR (OECD) ITHRZE LT,

EEABA - — L OEEICLY A AEEH T e 7 7 A T RT
LT v N A TEEEZFR Lo, AEEIT, A A EIES O ME RS O F
RIZO N5 EHIFE S LD,

774 ara T A — MR L0 BEI D KRBT — 4 &2 A 8) COLE
%Y 7~ =7 (GRable) ZPA¥E L7-, AMCRIZ. FESHAKOIEIZEIRT 5
EWIREE D,

IR MERE ) DO HGER AR T & D ESALFR L PCR T34 AD 7 v [ 4
A 7 &I LT,

RKEDOHIPLDBE - faHy - 5558 - RIS 2 @ {E ) D IEEICAT 2 DT > 7 %
BAFE L. ZAUC &0 iEkEAN Tl N7 1 Ml ot 2 28 L, ®E bk, %F
PR 2 1, FRSCHRE 2 MICE o T,

s O~ A 7w A A — LFHAOR R B LB R EDE OFHmICE T 5
ek U, RENFTEED O AR E DM S iz, £2. BF, 1
Pt 2B & Lic~ A 7 vusA F— LGHIOHELRE 7 1 b 2L 2 sz Uiz, JRIE
(ZBI D WAEWRE R E - B - Bl S 7o O D IREAIC oW T, A0 3 4R
B 12 3 K0 AMED H35¢ (RILAIEIR - 2WrZEL o 712 3D ORI AR BB & 42

AR E O T o OVFF
MzEzmELTLHIES Y
VT AT KD SRR
WZBE T DR & A
A N NSRRI
FL, INEFTHREEL X
IR E oW E &
AlRE & T 2 T L 2 Bl
Bl 2B L2 &)
5. BAEOKUEET - L
TWo,

<A 7 aAF— AE
WOHELE T v Farz
B4 oL &Iz, 20
Bl LSS 5
IZBWTREMBE B

105




O7F — 7
FAR DOH A

FE R HIF D BIF 52
THEh O AR £
S ESIEY R
TGz
T—HB LN
IR D A — 7
VT — R A
I AT T
B A M A RE 7
ERXTToX
T — R L
LTIy %
TAhEEBIZ
el L HBE
PE % (SR AH
kb3 o2&
T o H
il iEE D 42 ik
2179

HE W) ' B 58 O AR
HE R AL 1L & B
R

OF — 7@ # I
HE D FEE A

PE K AIF O BIF 78 TR
B O i J 1T
&L THE

Nty —4% kW
SE DA — T
TR, AT
AT 7 AN
ARE A TT
CHINT — X R
ELTHE#mIA
VAR S
fii L. WG PEA
Rk, AR LT
HZETHED
S5 B9 o 12
21795, 5% D
fEEFHRL~ —
A A A/ (e §
DEEIN DA
REMEIXH D3, Bl
E A CTIXEL T
v #Hie,

- WIET —H A
<& TIERT
AT DR v
—ZRE L, FAIR
JRANZ Bl - 72 2
B IEZREEE L,

EFNICHE-TT
— Z O FE R 72

AfEH L & bITEEEC
T TART H,~A 71
NAF— LA TERH L
T2 R BEELAR H N 2 BHFE
a3

OF — & @ H#E AR D H i

=

MR T — & R fhE
TIEHAT 57200 RY &
— 5 K& OVFAIR JRANC A
S TN IEOREITS
03 L E TITEERTE A0

(BN~ A 7 v S F— LN KL 2 IRHARRIE AR O BHZE) . VX=X FF
A L— 3 FOVAIEBRIZ AT 7o e G~ A 7 v 3o A — AilE RS IR ) oK
FHEEI & U CER S 4L, 20 #BHLL EXS Il L 7- FEAHEE L, SF0 4 FEIXAR
FHEOAEOREMZHG Lz, 2E CIOEEREENE NS~ A 7 a3 g
F—LFROERET v 3 VAT 5 Z LT KR & BEMEO S WEH A ATEE
E LTz, REEERIE, Q1 Yy —Ficiicsnz (D.M. Tourlousse et al.,
Microbiol. Spectr., 10, e01915-21 (2022)),

TRV DT X NA R EFEBT S0, EHRAOE e b3 b b
BONDEMERERRT — 2 2 RRRNEFL L, &% 2 7ITnVod < Rk gE 722
T — AEE AR OB A HEE L T\ B,

SR AFEIILLTORREZ Sz, (DATER (F—%, 7 /V) O - 3k
FrXETHV—CA A NTDartvr MaEs - B L., BuEHZBA L
2o Al BFROIEENMEESND Z & T, TN ZIEH LEIRERED O B4
Mo, AT B L FIHE M oW ABMEE S v, AT ORIV Tofhe
FESCHENHIFF SIS, Q)7 Xaa R T b N Extg & Lz FER
A RT7A4 28 L, HIRERT — X OrHlZ R L, 100 4L Eoxts
FLOLHBECET AT — 2 2 IS L, A4 EEORMIC XY, T
— X L LTIt CE AT — H B LT, FRIC DI RREEICRIT 5T — X
X, BHRAOE - v b a2 bOBEBICLD2H LWVEOT—E R (BIZIXE DR
DR Cle Y —E R ~ORENHFHETE2HD0TH D,

OIS (74 = A (N
BldET 2o X7 AHEEE
BHEHE L TV D, NA A
VAV BT A
L. BEOKEEZ = L
TWb,

AR E S HE o T B AR
P ANTER L, LLTO
EORMR LA LT
W5,

(1) B L=V — B A
T 7D AL B SN
MO, FEHTE S
JE TR Lz, ERFE
RFEHBIE LT, 2 BRI
3. 6 KL DEEEC
LAEF S a7 b
BT ACBRR LTz,

(2) ERSEE 2 W, EWNEE
1, RFEMEZE L O
LFEFE L EIZ D723 >
77
LLEX D, REMICHEE
DKHEZ 72 LTV 5D
&R %,

106




(2) IRHEALE
O —JE D5
1t

NRZED D,

AT D FE=IEH
DI DT —H
R L L C,
EOLNTET —
KR E
BL, ZalTfiun
T <EMET D
ZENHEE e A
— T ) RN =
vary I v b
7 4 — b &
T2,

- SFEIFERPEE
THIH AT RE 72 A
DEAR - EH) - 4
HICET 7Y
HNVT — BB
T2,

(2) EAE(LILED
D — J& DaAl

« ABCT 2B W TILHASE
ETIVON - IH & P
T A — b R EREIIC
AL, ABCI 2MEf4 5
T—HRA N L — T —
B R & OEEEEEL F 0D,
= OREERE 2 BT 5,
s AN E T 4V
TIVZEB DGR E ¥ — L
L AMD2U T I)VE A NI
e LB 52— 7
— A% 1L ERGET L
DA Ea—T 47
X2 DAREE IR AR L B,
o7 — & wE T iz >
WTC N—FRoy=T bt V7
NN SY 7 e
15 A WFZEBH 36 4 2 IR &
PEEFCHEET 5,

- HEAEFROT — HEF
WZATWNHTT —F DI
2T EOMOITENT —
ZSOBAT ATEN D JEAF IR
B FZEHERE L Z 0T
T — 4 % 20 FILL B 5 HY
4B, F T M 22 R T
IZOWTH GETHRIAT
XHLORERETOT —
ZBAGHAT O o HIHVE PE &
R AL T2 & %
HEy & LT, ADHFEARE
T =& L HIKE#R R & D
fhoo T — % L OREE % 5y
45,

(2)EHELIEE O —JE D
Giille

O B Y AL 15 )
D — g o g Ak
WZHLY AT
[APSYR

* ABCT IZBWTCIHFEET VOAM - FZ |2 — AL LT, Al
TOart S NEBEEL, AM3EEE TICEE LY —E A0ORBUEH 2@ L
TRMM - BERESCEZ 1TV, FEMEZ M B2 & &bz, FY— 2 ORBE A
IZIANT 7= B3 2 d7-, ABCI Datasets —vBRIZBWT, HHT—% & v
R« B LET VEOR T 123 T RO AT BIR A FERBFNAL O o — 4 — 2 /B8
L7,

ATHEIELZ 77 F (ABCI) (XU & LizmMEieEstH - D AT A2BiT 5
md T, N TALBRISFH OFFFERRFE 21TV, b v 7 LV O P30 a6
ICBWTRRLITo T,

s A N—ZER L T DINVEMOERE S — AV AP DY TIVE A KRG
LIRS 2 2 D2 — R — A& Ft L, BEE DR 5 ENERE T 07—
BB — EF BB D 5G SRR D DA S D BRI IS FTRE R v B e —
T v 7 HEE A | WFFERREE &AL SR O 2> © KB R R A N O EE A i
Wi, PFEMRIFAZREFEEE S LT, 2 RIFEZE, 6 K9t oI X 5 KA NEDO £
REFE¥E BB a s Ea—T 4 V7 EBONFIEERS ) 2 H- 2Bt Lz,

U RanFRRIZBT A NEXNRE LIEERERT A N7 14 28 LT,
ZHUC KV EBRPHATE 2 L2120 S 4 1L 100 4 UL EOXRE LD
DEHEREICB T 27 — ¥ 27 ICBUG T X 70 (B35 SF0 3 1L 30 4 FRE)
BfG LT — X BN A— 77— % Th 2 HX G &8 L CTobr L, ReZEf]
IZ XD DTHEE~DRE AR Lic (B 21X, FOIRTAPR A O R HL 2 fEd
L7), FHICEB LT — 2 KON ETCRE L TCE T —ZIZo0 T, R
®ELORFEFRETHHTEL LI T XXX EIT- 1=, Bl ST
— 2 ZIEM L, #7255 EB GBI OBRZE -, w5 Y 2 7 FHmICE 5
Blc bz Al Ulc, ARSERRIE, EEEEE (V. Aoyagi et al., Sensors, 22,
5282 (2022)). EWNEE (HAULE TRIF2EE) ~Ofm iR, KFAMEZE L Ol
HFERFZRIZ D7 N - T,

AT OFEHZICHD T
DT —Z L L L
T.EBoonhkTr—4%%
RERICEHT D720
D EAMT R — B X DA
ZEBRFE 21TV ABCT (ZHE
AT 5 ToOEIERER
K O 8 % 5 RITHE D
720 AT BRI H> 5 B
B, AEH T 51T
AP LTz, RA N 5G B
REREZ 127 — &8
e 3L A 2 2 B WF ST B
FE LT, ETHEOE
BILLrsEE T rY =
7 N EFTICEE LT,
LLEIZE Y BEEDKHE
ZliTz LT B,

EBR=E T Deep data £t
WG, FEERETO Big
data FHHIE T, &RV VAL
FEDT — 2 WA % L
LTWbH Z &, ZNhE
BRIC A% & o (R HF 5T
RO T2 BIRBHFE .
AA X7 N
DFERFIZDIRMN > T
WHZ D, BEDOK
YA LT D,

E=sy
A

107




IT/ToT {LZEIT
L0 EED
WAL EN D
A< — MBIz
B4 5 AL
T — N HEE N
THH. D
B PE R D FE S
BN
L 7o B AT
FCHEDDH
ElxEE LV, 2
D=, fE#E
b= o &
— L.,
TE IR BT Y 72
BT — <
FIT M
B faTe & &
I FTERH
BERE s 5 D=
AL I5 B O HE
S0 AF 78 B 4
(2% D AR A
O O HEAL A
AR K3 5
T A H
9 PRI O F i
7 L BERRAE A
KT oEREAL
1% B 2 O R
{EIZHL Y fHTe,

IT/IoT fBZFIZ &
D B4y B o B,
NN D A<
— MEIZE T 5
R Jul A T 7Y 7R A
AT —~ 2N
ML, PEkDFER
R A2 Fiis & L
7o iR HEAL TS ) 28
L WRIIZH
5o ZD =
LRt ¥
— (RFR) ) & HaX
L. FESBAIETRY 72
57 B 55 O FEEAL
I FE AR A I HL Y
el LI, PE
T AR T DR
ELTE B 2 O
FRALICHL Y HHTe,
< DES. WL
FEEPE N D D AR
HE(LIREN & LT,
N —F N R
N —F N A A
RN fal: Shcn
AR HEAL O A
A HE T KL X —
D F J)EPRALIZ
T 7R, T
UHI e =R
(2RI DA L,
B RE M A1 B o
&R & OVEE
il E i OEEHEAL
W77 AF v
7 FICET L4
Sy R 7T AT
v 7 M BN E O A
F¥ + R AT OAR
Wik, THEyE YL
FEA - FEEIZEE S

CBUR - FEE = — X EES
N T BRI T Y 7 B TEA L
T =IOV THIGEE &
D% L THEELD
Rt HEEZITO L &b
V2 PERRMF DA IEE D> B 12
REINDHEE ORI
B fiTe, 72235, HLHR TR
(R AR e o~
— D EF I AL S FEHEAS
IZCHl EfeE Ehid 5,

- WIF B FE B B 0> & DAE
HEALIEENC B 1T D BAKH
PRI FE B D 5 BT B
T 5,

cFTNEIF—FEICLD
C PN RN A =72
Bk B E Y fEe &
IZ LD PERMINSN NS D
FEHEALFA RIS R D 2R
OgsEZ b5 & &b
(N ES | B [ o = B g
DFEERCT F A N—
DIE B 2 3B U HE(LTE
ihxFET 5,

R LTEE O
HUREAR 1t

Yirax

i

- FERRAF OIEHEAL 8 FE T DIk E L CF — 7 (LA 7 ¢ — (CS0) & E<L &
BT, LA T 0 — (S0) 2 140D 44ICEE L, BUK « EE(=—X(Z
TN T FEI AT 7R AR L T — < (SRR T A I 2 b L7z, i e Buk & L
T, PEMRAFOMFIERENG O H RO B R B 1Tk LT, SO FHARLE L
oo FRIZY—F a2 T—xa )/ I—TClL, %O =7 FOFERIZAT T, )
H BB D DML OB R &2 AN RTEINL R 21T o 72,

BN 3 AEJEZRRSL LT RE i 7 7 AT 8 Lo v Y — 3 T AT,
EERITFEOESEICNZ, T—~ T L ORFOT=OIC T —~HE & 58
A - YESNENR ) D2 DO T —F 2 T TN —T T ICERE LTn, 2D OIRENC
KT DEROBNIELS . IBEASERIT 19 EAND 26 HEAICHER LT, a2 Y
=T LAOREXEZHED D S0 1L, IS0 HEEEE(L A FTIRRIC LD . S 4 FHE
@D TR 7 ca—0OWsERE I,

TN RN Lt 7 e 775 & (RESFREEARA) | 12V, SO 2828,
TS LA 9 T L, HFZEELE & B UAEYE L 0] 72 BN R0 E
SHEEEITo T,

TR AAEET, EIRREYE 29 1, EINARYE 26 HEOIRE(MIR R 21T o 7o, WEAE
SRR, U EATICRIT 2 EEREFHAEIN, BEdiEkr ARy M- 20RR
TRt PEXSAIFFE OFEHEZS TS0 #5 L < 1& IEC IR W CTHakbifG (New work item
Proposal : NP) DERfEIZE -7~

 PERBAFIC IS 1T B BEFI AM DB Rk & Bk B OEREL~D ERkE Lo -0 FrNENT
(e A R S L2 - iR b X —%& 3 EIBEE (9 A 27 B, 11 A 30 H,
2H2TH, WIFnbA T4 VB, IEN289ABN,) T5& L bIT, ERD
Ny hU—7 EEOZ ) 218 U T, EEICET 215 Hma e W3 E L
770

AR AR, AR 3L (D BANE 12 1) 1Tkt Lz, —fBil& LT,
No— P B3 DAY LA R & RIS, R e — TR 5 7 —~ OWf e
MEATE A AT 252t U, 3 bz RIE 2 7-am 2 Bt L7,
EEECEERFEORE, 20— %L LT 70 4% IkE L, BUSEEIC
fRHmHF A N— K ELTA9 A %EJRIE LT, SHIZ, 1S0/TC 229 (F/ 77 /=
V) OENFEHREZEESTEE T L2FOEEEE 2 8 LT,

HIEEDKHEZ G2 LT
WD, YRR Sy fi R R
BRI 2 Z1%E %1
L& 12 1D RERMIRE D
FEUEDY IS0 & L < 1L IEC
DEERITBNT, Fik
Bt (NP) DE:PEICE -
72 £72. S0 2L ET
% R EAL T ) S 82 IR
& TN Il EE A B il L dh
L7,

HAE DK 2 i 72 L T
W5, EREREIEES
FOHER, are—7,
Tayxl b —F—,
THRAN— &L LT
% < O ERIR B NG
B L7, 7. FERMFAN
Gk & DFEHE(LFRFR I
31 Xt L7z,

108




% 45 TR BR 5 1R
DOIEHEL, KFED
hHFEHAH % %
By 53&T A
7 b DR AL F
EHEET D,

F 7. WFSUHEIEK
IZER DA B
D FEAEALFE 1T
X 2 R GE
HEWHE T,
YAl /5 o> Kk il
ek L CHRgE
B 4f Bt B 2 & B
& 7Y 72 AR HE AL I
)\ 72 PR TS B
AT O IRl &
BETDH, 0.
E B AR Mk & B
DESNHEREST
FAN— NEE
JRiET HZ LT
i (R g
LT,

BIHE

2 . EAE(LDHE
1

ONRYT—F N
A A NRNT—F
NAZAHT =
NZBT DA
e

SiC W = D
S AM 5 1512 BE
95 [E BRAE UE
feiz kv kit
RART —F N
A A IS H O 5
HFEHL AT,

2. IERE{bOHELE

O —F R4
A INT—F A
AT = NI H
I D IEUEAL

SiC 7 = DL
FIECHET 5 E
LI L |
KR ANT —F
N A A O
MIEBLAMRS, &
%O EHL

2. ML OHELE

O/RNT—F )R A /NT—
TNA AT = NZET

DR

BT DT TRITE SN2 —F 3 2D ¥R o0 BLE 5280 2 (et 4 2 Bl
5 ALEW T =GR 2 NVE R OVR T — T G HEE O FEA 5 2 B
T 5 EBEEORE E 2D TV D, S 4FEEIL, S 3 FEEREREZEARE
(CDV) KO EBE IS 22 (FDIS) (28BS LTz, v = N ERBRIE L 7 31 27
FEMEFRBRIEIC B2 TEC [EBEAERIRS 4 fh 2 RN L S5 & L i, U= EVER
BRIEOFRIBRE RN T 7 a2k L, ERAOEREEEES CHELZRLB L, =
NHORRHIC L D, HEFCERERm, 1 > 7 7HICEHFEH S (Lam
T — R T S A A D FVESC G M OFELR 1T, R HBREIRE O A AR E)
ZIEO U AZIRBIZE T 5 O T, L2 - BRFHFBKORIRIEIZ O3 %,

AL IZ B VT,
TEC EBAEERAE 4 %
AL S /D L E BT, BT
HMIEERNT 7 b OfE%E
{EEZEESTOEEL N
L., YEAEE L B
BARTER L, 2Ok
1T, BEOEZER N
[ B W B L 1 & RSk
THLEETHDLZ &M
5. MABICHEDKYE
i TR B
7o LM %,

109




OFA A fET
XX —DF
J1EIA I 1A
TR

FFAE AT E = ¢
NEX—DET
BIRL D=9
(2. Gy R R
AT ALK
A8 R T B
95 [E BRAE 4R
fbEHEHET B,

~—T 47
XV EE IR
HAEEMEIEH D
23, BiRFATIRLL
TIZHL Y #Te,

- SiC 7 = DR}
il 45 £% 2 B fife fb
L. 73 2 8E
% XA 2 Rl
e L CRERESR
(IR <R D,
S I, mtERE S
V=T Z2D
PEHE #F A 15 O
RS (NN
1 & B JE O
b % X 2 Bl R 7
S PERFA~OFF
i 1D K& &
=] B AR Y L & o
DD,

OF 4 e = 3
X — D F I E
A W\ o A
%1k,

BT XL
F—0EHER
LD =D, 4k
BB AT A
S ON % ft 8 % 1T
BA 9~ % [E BR AR 4
bzt 5, 4
% oSG B
~ =T 4T
XV EEIN
A HEMIE D D
23, BLRES TR
TIZHL D #Te,

cTHIRD T =N T I8A A

DE7T — 2 WfG%E L
T = S E B E O #r
BRI R 258 L,
BRI Z B S TOH ik
BT 5,7 A A{EHH
PEBRIEICBE T 5 7 = b
VA fEE L E R AL
JRRDOIERICAEFT 5. F
VNES 2 P NPT i g S = s
725 NS R FHEA~D
i 208 U | EFR R v L HE
AT OMERR - TR{E & X
Do

O MHET XL X —0
VBB 1 7 ke
k.

<SRN 4 FEEEIBEERR RS ¥ (TRt - RRIBFEER) ITBWTT 3o A EHEME
RERIEICET A 7 e ha v EREE L, U N WERBRE & TN A SR BRE
\ZB9 % IEC [EBSEEAERIAS 4 2 lor S W72, £, ERMRERE > T o =
NEERBIEOFHIRE N7 7 M E5Ek L, BN OERELE B & TR 4 Hn
FTHLELEHIT, TIAMRY—T L7 ha =2 AHENICT A A AR E 5
B BT, R 7 MEROR E 257 —F G EZBG LT, S 612, [SiC/NT —
TN ADRT —H A 7 VERERE ) BT DI LR R D EERR MR L S 7 e
77 DR S, ZORBREREEOILFE 2K D & & 612, & b 4L EFRIEHERR
HHENOFHERR LT oo, RERIL, IEC EEAEHERM 4 1 (IEC 63068-
4:2022. TEC 63275-1:2022. TEC 63275-2:2022. TEC 63284:2022) DRRILITD7R
N5 E L BT, EEEREL A BE X IEC O TCIZB W T, ENEES~DRED
BREAE 7 VT L,

2050 FDOH—HRy =a— FTNAEBUIANIT T, BAFMREZXLE—0OFEER
fEBZEE T D, LU, KB & R E IR RN e M A8 245 7=
W, BHNEBELO~ v F o 7K 5 720 OFEENNEIIR Y T —2712KD 5
NTW5E, ZTDOEDITIE, BEEDONRU—arT v atmz—oDTT7 e L
TEMAT D (7 27) F—=ay) PUETHY ., SHIER Y AT 2K U0FR
FOBLR I B 5 BB E Y L 2 HEE LT D, S0 4 2SI, 1EC 61683 Ed. 2 (K
SR EANT —a T ¢ v a T OMERERE) . KOVIEC 63409 > U —X (Fr
LU RGE R B G RRE) OZB SRS (CD) 1ERix1T-72, TEC 63409
U — X DOREBRIED—ERIL, FERAF FREA ORERFRIE CHIFAITV ., fE R A2 EN:
DFFHEA L N— LG T H 2 & T BUEHIERICHESSICENERNTE S L9
Ko>TWnbd, REEEROGIEEE E L bic, RKEANU—a T v a Ficid
5B T OB L BRI 2t Z & T, MAE O BEIR O IR 7T
N7 4 — IERIZER STV D,

AR D, BADE
BT =N T, AD
] B Bt 4+ 7] B PR 12 D 72
N5, EFEE A RE
% IEC @ TC 123UV T,
ENZEE~DRED
BREAE 7 VT LTED,
HIEDOKAEERHT- LT
AV

AMFRFRE I W T,
[EC EFREEHERIM& D CD
TERC ATV, HHIHARE L
7= BiEA 2 TER LT,
B ORRIT, B E
DFAFHE T RV X —
R AT o525
RELERTLHHDOT
HY . BREMICHEEDIK
e 2 72 TR 2345 &
N &R %,

110




OF V&L H
— B AT
L EEYE(L

T — & Bk Y
DT T H AL
SErERIE
%78 FERESE
BRDSIE KT 5
o R E ORI
VTR
HAERB > AT
N SR
1707 — & Fl
M. 77V r—
voa Lo R
AE-FA e & &
HEE A LIS
an O | 2
HEL TWD
v NN el
EE LTV

- EPE O E &
T DT, ~
A4 77yl
Ze i1 9 5 =
Jb X — A WL A
D b, FrxR
NEX—IZEb D
A iy AT
L7 D 5 R IR
VAT LD & JE
ILFEIZR b D 1R
EALIZE T 5 f
ZEBRR AT O,

OFH )L« H—
[SUPZ S hal= S R A
1L,

T — & BREh R
FOE LS R
HEEIELD,
ESTRESY /AR TAYN
T o, FrEOH
ey —icsir
HAERB > AT A
V3B A T Y 7
TFT=2FM., T
V/r—<3g
. FRAE - RAEE
Z HEE A LI
dn D B K % BH
ELTNDA,
S E A2 L
T8N Y —
B A D ERER) 72
ST —%T 7

- Kt REH T — =2
VT4 v a T DEBEN
TRV X — B ]
BALT B 72 ORBRIESR
ELODLJENOT Y v
Fa— FeGET A e — R
~ v TRIE Oiam & B E
2\ EEEIR OO R RS
R 2 E B AE B K
IEC62786 U — RXE5E D%
mABAARERTLESL L
BICENFEE A —TD
WhaHTHED D,

OF VX - H—t A
T HIEEEL

- IEC 61683 Ed.2 (KFGHFEEH/ NV —a LT 1 v a T ORhEREERE) KOV IEC
63409 2 U — X (B LU Rt R 2R G 35RTE) O CD 1B 21T - 72,

B3 ENERULOD, RU—a T ¢ a T oK X Mu L @iRe b4
D, AR FEEIC AT THERBER O LT > T D, Ko X MED 72012l
—BORAUL L @D METH D20, KR —aF 4 a0 L
B EEZ IS L, 1EC 61683 Ed. 2 & L CEBSIERELZ K-> TW\5, D IEC
61683 Ed. 2 IT DWW TIE, BFEEE LV TKBERBH ARV —a T4 aF0
FERRA 72 = R XA B R RIBRIE O E R (L) FEEZFEL, BRSO
IEC TC82 =F A NR— bR EINDI 7oy o/ bEEEFHTHZ LITL-
T CDfERRZHED 7=,

N —a T 43 g FOEKREIICHOWTIE, kiU —aF ¢ a5
(A~— A X" —%) OEANEFEZBIES D IEC 62786 2V —X & | ZAUTHE
& U A MRl GRERYE) 28292 IEC 63409 U — XDOBIRE 2D TV 5,
RFPFEEB LD [BIER S AT LAY —a T ¢ v a T ORMEREFO
A PR EER VA IC BT 5 [EBRERE L) 255t L, o IR E R [E AR
BILEZERIZBWTEZER E L TERNAEFERRE L OB RENEZIT o7, 1EC
63409 U — X OFRERVEO— L, PERAF FREA OFRERE(H CHRIAEZITV., fER %
[EINAAD TEC TC82 = A x— N & HFT 5 Z & T, HEHIEZIZTHESLITEN
HEHANTEDLLOMVE G oT,

T—AWEROT AR L HAROEERS ) ZMHRT 5720, AL
WPl 727 VN - F—E ZAORIMIZE T HIEELZHEE L T D,

B AFEIILLTORRE BT, (a) Al ZHWEEREC, VAT A —1
ABHFICR T D EEEE LA HEE Lo, AMTPOOL LU TEMNTE D AT IZD
WTOEBEE(LEZ TET 52 21280 BINTREF O AL JEREICEE %
D, HAOD AL EEDERRHIFESSEEE L hmbic RS 5, (b) &t
P—bERAZ 7 EL A ANMLRICEIT 5 EBREE R OEBEBEED JIS b
HEME L. ISO/CD 2554 (ISO/TC 314 Ageing societies) Z&&kL7-, HAN FHin
(ZHEMRAYIZ = R L 72 EBRHS DWW T BARO Y — & 2 pEE I [HE FRAVE) = & B
THZELICRELEMRT A2 Z EDNIIFTE 5, (o) Fa— % FTREVREEFEGEK
BEBICB T DEOTBAIFETA NI A4 2, EREE~ORMRELEDT-, N r
— B EEEIL. IS0 TC20/SC16/WG5 WD5286 (5 & /Nl [H] 7 B 41 A i Zefd s %
T LAOFRATIERERBR G IE) ICER L, (A E B E T 2 ZelEFo e —
> ORF - FIRICEE 72D,

ARRICBE LT, R4
EN ORI & & b
WZRER 5RO B &3
BRaiii e fite = & T, &
25 [ D 57 HCE IR O A 5T
B~ 7 v N7+ — L4
DOREEN DTN D, [ERE
AL A2 JAR 2 TEC @
TC 2BV T CD 1ERE & 1T
W, EHNEZEBEES~ORSE
DM E 7 )T LTE
0. BEEOKEEZGT- L
TWo,

R JE - 72 B AR
ZETERL, LFTOX
DI R ZAIE LTV
Do

(a) ISO/IEC/JTC1/SC42
PWI 18966 Oversight of
Al systems DFEE., Bk
<> ISO/IEC/JTC1/SC42
Data Quality OFXEE
JiZE (CD) REFIT LY
EEERE b2 FEH LT,
(b) FHEIE I [E R
BN EE T L L LD
(2. D ZREk LTz, (c)
2 A FA R VA o B
& BHE LR BRELY
LAY ) R A ES KD
TFRAIEETA T4
Y DRIE, EEARLE~D
F RS Dl R 2 45 T
Do MATHRIZK LT
T8 PE A IR TR R R

111




H)peHh—ER
DIEHER) 72 S
7 —x77
FxrET A
v LERY 72
Bl b PR
5.2 7= kT,
[E PN 4k o B 5
BER & b
L THEERH 72
FEHEAL & HE e
T2,

FxrwT A
L £ 97 i 72 8L S
2 B EE Al & 5 &
7= kT, ENSD
BAERE RS & b
# L CEEE/M R
A AL % HE kT
%, BBOHRE
B~ —F T 4
VN
S D FTEEME IR
5N, BIRFRT
L I H D #H
e,

AT DOE Y JF—
AN 7 4
v HNF A
s HARD AT Hiffy
Zooi Ak 3 % [E BR
FEVEAL A HEE L |
AR PRI X
LM ZEE T 3
BOFRFEEKDY |
57 37 BE W 1Y 70 KR
YETE Eh I B Y M
e,

AN —hUT g
=27 T
za /) I—%0D
iz —E X
7Ty N7 —
LT DT —

- BAMRERZE°, TPA S & E
5 U CLBUMHIG (2 35S0
Te T VB - — e A HAT
TEOREEL A HERET S,
F 7=, JTC1/SC42 ([THEZR
DOIEERFERIZET 5 EH
BRI ZRigam e &L AT 0
DOIFEETEE 2 S B ITHE
H#T 5,

- IS0 Hits & L T,
[S0/TC314 (Elintha) 128
W TR R IC B3 D M
B1EEZERR%E (CD)
B E CTHED B,

CRREPEREA N7 T U FEBIHA S ELZFEL BEEHER > 77U FoT
—F7T 7 F ¥ LOIEELOFRAE M OBE 21T > 7, ISO/IEC SC38 TDH 7 7w K
BEEFIEAECHCR D TN A~ 7 T 0 RREFRB O, IEFRER > 7 7
U ROEREHZ DWW THEF L ERl L. RIFEEE IR LT,

RN AT s Fehifl B 2 BE 3 58 A1E%E (Harmonized Standard) O HEZE72TH
H & 725 T % Human Oversight &9 #i7c e #A& OIERRIZ DWW T, BERMF O I
BOT, BARNPODOEBREREE LTz, £ OEMEZ % ISO/IEC JTCL sc42, KkTF
Harmonized Standard {ERK % 2 5 CEN-CENELEC JTC21 OREIFEEE 7 7 A
(AFNOR) ZH#2Z L 7=, ISO/IEC 18966 IT — Al - Oversight of Al systems O
PWI 2SERIR S iz, F72, 772 A AFNOR & JISC T ZAUzBEd 5 LFEIBH% &
A& L7, EU Harmonized Standard IZBHRNAE ZMAATLEZH DO TH S,

ISO/IEC 38507:2022 Information Technology - Governance of IT -
Governance 1implications of the use of artificial intelligence by
organizations ZHR L7 (GF 4484 H), AL TN F 2 R IRIBE XA %G
WRIERRBE RO TA RTA LV EZRELTEY, BROTA RIA4  EBET 5
HOEREIZHKED LT,

AARZMESR L7 ISO/IEC 5259 vV — XM Td 5 1SO/IEC 5259-2 Data
Quality Measures (Z-DUNT ., FERRIFA WG Expert & L CEEL, ZEESRE (CD)
DEEETET LIz (BF54ETH), 20 A OF — & SWEHIE ST HEO R
(280 FBI S E RG2S FTRE & 72 D,

- IS0 Hikk & LC, 1S0/TC314 (@Elinthay) 123\ T, ERMF OIS M EEEE
T | FEFERCE IR DBk 10 CD 2 4ERk L. 1S0/CD 25554 % &4k L 7= (12
H B ERAGG, A Fn 5 4 2 HKGRER),

- 1SO/TC159 (AN T5) THIE L= — b 22 & ARP.DoMiE~ A v b
Bk A S0 4 4EEFHE 2 A L T CTHT S AEERIC JIS Bk E LT 2%

ZZELTCWS, ULk
D, REWNZ BIEEOKYE
il LTV D LA
T 5

KM, R CHEE 24869
% Trustworthy AT (ZB4
W DR EHE
B TXEE TIE®
DD, HARD AT B
D PE ZE S0 E IR~ D Hi
szl &b, B
FEDIKHEZ it 72 L T W
Do

B &0 o [E AR
bR & & bz CD 11
PR L2 END, B
FEDKAEZ G 72 LTV
Do

112




X7 F v, B
B FRRED [E AR
L aHEtETS D

- N &S A7 T %5
FEHB ARy B
H—E 2Ry
N D4 % fe AR
T 5 UHR
IoT, 77 F 2=z
— ¥ U K
WNZE DR~ R
AV MZET
2 AR AL S0 B Al
WIET 7 v b7
+ — A & WF R B
¥ 5,

e Ry bR AR Y
Fr—EX, Fe—r %
NS SIO RPN Y 4]
BNl (e et
[ F 7= oAl SRR
BRI D FERIE & 24 A
WD ST T D BT
DUV TIIE A B DR
RN R L THEE(
DD,

FEATEEME E T 72, 1S0/TC312 % 1 WD £ T, IS0/TC159 (T2 T 1 ik
wBALE LT,

cBREIZOWTIE, Fr—r OBEREFHANCERBN L. IS0 TC20/SC16/JWG7 WD5305
(BB~ VT o — X B AMZERE S 2T LA OBREHIEER) & [ENEEN R Z
WUTIRE L, Ny T U—ICoOW T, JIS 8715-2 & Hsiat 217\ 38 kBl
FROBREER LT, Nva— 2 ERREFEFEMEIE IS0 TC20/SC16/W65
WD5286 (8¢ /N [E B I AMLZERE T A T L OFRATIERERER L) ICEBR L 7=,
Fo— 2 O TR L FRATIRFUC W TR, JBRIC & 0 3l 5 ik BI% L
o, EIXREREBHAATHERFTICSR I N IS0 23666 O ENFE %L
IS0/TC20/SC16/WG3 (2T HEfi L7, BABIEM Fo— 2 O REFE A % 2 #1235 L
oo R —2 OREMERICET DU T &ims ERBRE 2 B, EEm Fe—
RKEFFEEETA T4 U ZRE L, @I ARLERER AT HAEHEIC K S
ATz, RRIEHEREL L0 o 4 FEEEEELEERY - RIFEERRRELZH
L7, BRSPS 5 FTREL, AARMEEHYRE 52 FHFERRKSIERERSE
FREEEZZHE L,

flta Ry b —ERAD, BEME AT RIS - EERKIRE 1EC
63281-4 Z1ERk. % L T, IEC/TCI25 I TH7ZIZ W66 ZF%3L L, 2 B —FIC
AL L7, EEREANTFETIERBESICTA—T— « 2 — P — B3NN
BB FHEERRE ZAT 5 ERME AR > b7 U AN — RIS L, B E
WEICLDEERR Yy NORXNBEETORELE v Ry FOREIEERFEIZH L
77

BRI BR BB s 72 B o ) — 3 T A THED D AED 1R > hatanze
ILUERRR IO RIR PL L OWFZEE & LT, uiRy MR JIS FEIER
[Tl THFZEBRR 2 D, RIBEERORTE L U AT > F U A %2 L, BIREE
MWHEDOeT VT EREREOT Y EbEE{To T,

R EEAR O JIS FiGAERERELHIEDO b LB A HED - —E 2R
v NOREVEL IR T DT O FeifO L L ORBRIEIZEI T D JIS Bl
ERHIRIT Uz, ETRBEEEEERHEEREDOL L, oAy FTERICTH
A Ic T ) 72 iEEh A BRAA L T2,

a2y M= ADREER Z BT 5 72 OFE B UERLES 1S0/DIS 31101
(22T, IS0/TC299/W66 =2 > B —F & L THak D, FDIS BITICE - T-,

NEDO 3T L7=%
AP AT B B R oD B R
B LBk A
W REA S & B E o
WAEAETA KT A~
DRE., EEAEE~D
sk 2 2R L TR D, B
HE 23 % PE SR E AR
(LS E R B - R PEZE
REXEEZZELTH
HZ b, HIEOKHE
- LT\ B,

113




O R REME A B
EOHERL
Ko OVEFAfh £ i
DEEHEL,

B RE ME B BE O
ThEMAL
7o 85 O FE
FHALICEE T %
i - PERE DR
fifti 5 3 B
% KR HEAL 2 HE
ET 5,

O & HE A1 1) 55
RN SN | 46
A Aifli £ I D 1R
1t

B RE M BB %
AR L 2R
on O 1 & PR Ak
A9 2 dm'E - MEne
D FEAf 5152 B
IO IE AL & HE
EI 5, 5% 0
SFH~Y— 7
T 4TI ED
B I D A HE
ML 203, Bl
F= N Gl =) R N
DA Te,

s AN T T 4
b I E DR
Mo D R & 72
LR EFED S
~7 U T ID M
B O AL O
ESN S0 | o taiid
DAL,

I S N
IVEEFEX Y
SBCIE ] KPS A HE
7 Hb B IR B b %0
R ORI D
W N HERAZ AT
i I IR TR KR D 22
PRI AR D PR BE
P BF Al 1 o £ YE
{EIZHL Y fHTe,

OFEREME B D P & A
R O Bl OFEHE(L

SN E F RINOR =
fili 1555 DFEYE(R I 1)
IS0 Eff=ima FE L, &
E L WHas o b, HARIREE
BREIME 2 B LR B
JHZE (CD) ZAERLT 5,

<A 3 AREICHIES
T T AREVEIZ BT
7% TREEATEM T A | OF
ExEGEDLTZ0, ik
GWP2 IR AL 2 FHIZD
W TR IEIRICHERL L 7205
R & o TRRBEE B K OY
PRBEFR A & B 52829 5,

BEREMEM B Z 2R L2 o gk, KOVRE - MEREDRHm A LI B3
HIEEWALZHEET 2 2 & T, )R e TR - W OSEELINET 52 & &
B L TWD, Sf4FEEDOFEE LT, (a) VU I ZAKROBEIEEERK, (b)
0 3 AR FEERFH OBRBEMERTEAM S 295 A U720 BE ORI, (o) FAE IR Bk
LT T AT > 7 OME - EREOFHE DS, (d) #45 - A OFHMmE OB
e E AT HERE LT,

< AN 3 NP BRI NI ) AR OHIRKZR (ISO/TS 22298) 12DV T,
Truvxs )= —& LTE 2 BIOEBRSH CKE L OB R4 HEm L, CD
BT 722 ) BB ABROBEIREOERR 21T o7, £z, T OB OE K&
(I T AT 3 EERRE Lo/ ~ T U 7 AV EBSRRRER B S OEE TR 21T -
Izo ENTIZT 77 v — B CERNFEHREZRS ERIDEG R 2 HY)
IRV THF#HZED -, 1S0/TC229/W64 IZB\WTik, ERIIRE N 7Y =7 K
J—=F—=LxF A= b2BDTEY . fEKT O CD & 180/TC229 1 > N &k
(4911 H14 H~18 H) THH#k L7,

<O 3 FEE SR AREEICER ST, PERRHTBHFE D F T Za i A 2 T
B 4 FEOBREEHEE - BREEFR S 2384 L. 2 T ORm B R E ATEME T 23
ESNDOMHREERZMIZ L TWD Z LN LT, o, Yz
LI, WIomHAZ R4 2 &Ik, FESOMERERZF8 L, KRR
FDUNT, BN 4 T TR LT b &2 & e E LRI 6 142 S50 L
770

IS0 Bikg D FEATRC IS0 Hi
s 0 [E B RS 22 0 B
HEEIFR BRSO BT
BED R THE EITE
B A Y AL~ D T B) &
B, Iz <, Qv
X —F I~ B
ROZE . FEEREN &
ST Z b WA & 5
I DL DI
WS 2 i L 72 2
Enb | REMICHED
KUEEGTZ LT D,

TN 2 4EBE D PWT B gk,
S 3 D NP BRI
for =, CD BEEEIZ MU 724
IREZERR L, U
EZIRUNSY - ESORNIE Zh)
W T A R RE
R, CD HEEIZ AT 7o
KR ZEDOIERK - itz
FEL-Z NS, HiE
DKHEEGT= LT D,

BT ARLERTITE
F DR E ARG A D
PERE R AL O E & %
L L. BRI O %
M ER B BRIEVE RE AT
EOERERIT SN D
R TH D, BRI B
U 7= 8 7= 70 A 26 3L R BF
TeEFE L TBY, BIE
DOARMEEGTZ LT\ 5D,

114




OMVE~" 7 A
T v 7 I
T 5 Aoy R
TITAF T
MBHED AR -
S Al £z 7l 0D A
Al

WLE7 o7 AT
v 77 EDBE
TS TAF v
7 O R R
RELZRE LT
PEA Sy R
TAF I D
B re B Al &

- R R TRAL
7 A F v 7
(CFRP) @ U A
IV DHE
AL A T
LD WE - M
HE O FEAM 715 &
BAFE L. & DfEHE
{EITHER D #HTe,

- BLFE AR O B2
& BEAROBES
i K 1 55 A& B Al
3 Bl & BA 3
LT, &DOEHE{L
(ZHL Y Al Te,

OWLET 7 A F
v 7 HEIZET 5
Aoy R T A
F v 7 MEED
ARk -+ FEE IR
FEYE(L,

W77 AF v
7 HEDBERET T
AF w7 OHFR
FIRRREIZ 3 LT,
WA oy fR A
TAF v T DO
R FIE (5%
EaklR) FEORRE

i o bl =1 i) B/l
7 VIR FEREHME D 7 RN
FEAfYE & L CREZE LT
% iEAE R B IR B O F ik
o L MR ORERR
7= 5% LA, FREE/NT A —
2 OPNERAE 10%LLN %
FRET 5,

c JEE=— XTImO EE
5 FE b m O EIR 2 s IR
& LT ARG ORE A
T3 = KX I KRB L 26 E)
ZHOLNICT D, AT,
ISO ITHZE L TV D HTH
EFSHS R 3 k% CD LAk
DEEFEIZHED B,

OWET 7 AF v 7 (T
BA9 % Ao it 7o A
> 7 BERFE DG R - 3T EL
T DREEAL

<S03 HEREE TIZBAFE Lz U WA 7 VRSB HHE D ) 2R R D 72 8 OB afi
HERBIIERBRIEZE L, EEEO U YA 7 VEEHIEIC T DS OFE (flik oHh
SIEWTIZ T A RAEMIE, REIOR I ARE) Oxtsika e L, [FRIFERE Tl
PEROPERRZE 1IN, 58E ORERRZE SALANTORIENAIRETH 5 Z L &5
FEL7-, ISO/TC61/SC13 @ plenary meeting | T HARMNS NP 2R FEDEME L
L CHEZEITLV, ISO/PWT 19350 & L CHERI47-, NP EEREIZMIT T WD ZAAE
L., S5 1A 12 BICBHES N Y Y1 7 VREMHEIEE(LEE S (AR
TIAFy s TEER) ICTRR L, ZESTO@ma KB L T WD ZOEIE
B a2, £, ABURICEE L& dE 1 (BRI T3EHs (B4
F11H22H) "botz, EHIT, EEFTEEE 0 =7 F THOWRH D
HEME T m Y =7 &IV SRR AR CFRP ORIHE U W1 7 L EAiTBASE &
HEWRIFHE) 28 2Bth LT,

- BB AR A v TR OBEHESHORMLELE LT, L——HHNH
HThDH, BROESE A =X LMEHOZD, EERHIEE M (STEM) (2
Lo rEFm L, L —F—WRE CRiEEOWERBFEENEZ Y, i TEDN
TGRS NI SN D Z L 2O LTz, £7-. A SERICIRBR L5
ARERFAE 31 (BEBR, A —7 7 =—X I 1%) 5 DIS KN FDIS HEZED
BRI ETe & & DT, IKEET T o2 11 (581 -5E 0 k) 23, 1S0
B & L TRITS N, REFICBEET RN, Q1 U x — TV IclE# (K
Houjou et al., Polym. Test., 17, 107821 (2023)) &il. B 11 (HAHE
EOATENE . ST A6 A 23 B) 0o o T, BEERBREE 3 23 DIS KO
FDIS HEED BRI HEA, 1D IS0 Hikg & L TRITSI N, 2D DRERIZED
X, HEH A —h—, BEEAIBESHSE L 13ROI RN £ L7,

WET T AT v VEQREIET T AT v 713, ERER % 5 I MR B O AL <01
ESBEA~DORBLE e MEES I ZEILTRY, TFIE~A 7SI AT
v 2 L DWEARE R~ O ENI R R EFE L 2> TV D, 2D O
TTAF w7 HHET B T2, WEELESRE T T 2T v 7 OB EEA
ZARHET D 7230 OUFLEA S R ESE OMENE DS LB L SNE N, BARTIZZN S
DI LRI TN D, ASHENE D BRI 72 A oy R E R BR S % [E S #E( L C
TR WBEAEDIR T T AT v 7 BN EDORIEY AT AT 5 2 L 3 AEE

PRV SIBTRERS. RAFRERY. BUYE X — T — N K & P o TR R T AT
v 7 ORIRCTHEAOMEN R SN D, SRAFEEOTEE LT, (a) 45
iRl 7T AT 7 OWEENTIEO B E L, (b) NAFR—RT T 2T > 7 OF%
Z E R HERE L 72,

B 2% H oD I [a) OHE SRS |
AR e R OO U I H D A
Iy KU YA T VIR TR
HE D ) o R P B Al 23 AT
HE & IR o Tz, IEMELOHE
EIZETHMETHY
FHEREPH -T2
EEE HEEDKUER T
L7,

B2 25 M A 55 o FE YA
FAEFICER IS, Q1
o —F I ~DFH L
. ZHE. IS0 HAE DI
175 A= KAER -
LTW5h,

SEREGHE 2 A CEER L
e kT, EEHK L B
F8 L7z IS0 ks D FHiE
F(HEHBEBEDNAIRIN
ToAE3D, FrFHE BT -
7o IHIZZINGDORHE
O [ 5 % =
YILVT 4 v T EBK R
FLIZZ D, AR
WCEHIEEDKAEZ T L
TW5h,

115




(B LikER)
HE DR
BT
AR & HE
H#T 5,

O L5 95
Al - FEE L B
¥ 2 45 F R
TEDEHEAL

0 L R Tkt
3D HE AL & HE
5, 5% 0
SHH~Y— 7
T4 TIITED
EH I D A[EE
MILH D05, BiF
NGl = O G N el ¢
D AT,

cBRETT AT v
7 D g R R
M, BT 5E
PN e 3 AR
PASTLT I i 1 INES
A 265 &
LT, VAR R
T I RAF v
D A Gy i B FF-Ah
FIER M E K
HEICEH Db D IETE
fEITHR Y fH e,

- FREREN DSy

fEVE 2 A9 %8
BlASA A=
TTAF v I M
B DR HE(RIZ
v #ide,

O L 575 Y 5 71
i - HE LI B2
# BB 1 0
B

- EEE S R R O R
BRI 2 IET D721,
91 & e & By fE AR IZ IR
DRI BT R A Ty = K D
DFFA 2 UMD D, 5 T-HEIE
FRAT & e U S AR AT & L
b~ VTR —
IWIENTIE AR T D L &
b ARSI IS
WCTHEGHEA T = A L%
HEES %,

o VEVE AR 3 g M RE A VS O
ARBR S E AT CLA|
X DR A T = X I
& T 2 72D OB 3
2D D BRI IR = A
TIRT I FEELED A
RPN 2 S T DN
A FR—=RAT T AF v
DBHFE % 1D | Ay R PERT
lOEREL~D 7 4 —
Ny 7 eilkPr b,

O L HEG YA RIAlh - FF & (2
B9 2 A5 MR 05 1k D AR
#EAb

CUEEESIRE T T AF v 7 (RY 2 AT VHEAER) (250 T, @O RieE &
IINT E TR Uz A s BRI B 1) D LB SR LT Bl 2 B L, By
fROILEASFRIKGEEA O Lz, flziE, HEAKRTHHARY -3-& knm
X T H UfE-co3-b R ATV IS FETOEMICE o Taxs /)~
—WENELRD (BN E D) 1N, EnAERET% O 7T oM E
M BN E0 D | FEEHAL O RIAR D 72\ T 2 X KNI B R OMEIT D3R
itz Fo, YL &S0 3 FE F TICBIR L7 Rk S AT B %
MAG DY T /VTF A — )L THEEZE(L R T 5 FIEOMREEICKI L, ER=
A EVERRBR I C BT D D RIE T T AT 7 DEDNIRA =X L ERE LT,
Tbb, UM BIF D ESMRITT T AT v 7 ik OIS E ARG LRI
LCHITL, SOITHRAICIRS FHA~EH#EITT DA, O CTRE DERNLA 5y
fRINTITIREE T2 2 & i37e < ENfEBRai% © 77 AF v 7 o LB AKX
R7cLD L HEER SN D, ARERRICEE I 2R AE 0 RERE 2 fFlcon T,
ISO/TC61/SC14/WG2 THIHIEZE (NP) Ma[ikSiv, HEESEHENHG ST,

i

< N 3 AR E TITEAZE LA Rk PBS/PAA 7 a v 7 FEAIKIZOWT,
PBS & PAMA D7 vy 7 YA XERENCEL S, FRET v v 7 #HE THPMED
T35 2 &R0, BIIEIREE A e K 39. 5 MPa, 434%ZHI N9~ 2 25 0 J1 240k & R
J& & BT, IS0 TREE T OURFEA D RPN E 2 s U7 i8R 2 550 L 7=, £ 72,
BEFHRI kR 7 7 o BT 57T AT v 7 OWLELESYEIC W T, ofR LT
B — (TTUPHNREE, = F L) a—L) bHEEICHERTHZ & &
S U7z, RERRIZOWT, FraFHRE 1 21T o 7ofth, SF0 4 4F BT 7 (2 224
eI a v o 7 U, ETARELFRME 1 255 LT,

b o AR 1 0 BB T, B HDR b 00 7 A 5 Y i 0 0T
FIRS AR E SRR IR & 72 0 | BRSOV Y 2 2 OEE RO
Fo b ORBT i, REFEOREI OB LN AETh D, A 3 I
KA & AR 1AM T 22 S R ORI AR L7 [ it 7 L
ABBITAR D JIS A 15, BEFEEE EMOE 18 FHAKITHMZE B S T

SO $EZH DOWgEA /3 iR
RBE O EEMEZ M L
L. HEHE(LIZ DR R DR
RThd, AERIEOHH
RN INTED,
H A% D KU % i 72 L C
W5,

RIS A BT LT
ENTRYET T ATF v
Z IS0 2 =2 OUFEAE Sy
i M B AM L % 8 S 3 D
Z & T AHED S M
EMMEDWNLZ X 5 T
D OFE#E R LT, FFRF
HRE B OV Al =2 o L
TATETOTEY,
HAZ D KU % i 72 L C
W5,

15875 Y o Vs HH RE ME RE
M F A =2 3 BrE
\ZEA9 % JIS X FHhe &
HELNRIZE ST, B
H R E 4B R 5 Y BT

116




SO BR BE K
DEEB D
15 BR B2 A faf D
15 LAl - FE 1S
HEHET DT
DT FFELMEA
e U A% i AR
FiEDOHIE B
FOE L&
H¥Ed.

OKFEDEHHR
AR & FEH
THEHEV A
7 L ODOREREL

7 ino B R
{72 7k F2 R

T BB K D
A B 2y D K BR
5 A far D5 Ye FF
i F i 2 e
L7, HHNE
75 e W 45 i AR
75 ik D B g kDY
bz BiE9,
N RSk
Y= T v
WXV EES
% A REME 1T &
ZHH, BRER Tl
LUFIZH Y # e,

- BRI RO
oy PE B A (A1
Sh 5 HEBRIEIC
DT, [EEREIA
ZeN— A& LT,
H A PE M T
O FE AR ML &
fletEd 5,

- HIRHRESR
15 YR E 2 D0
T, FHEMEHWERE
P A B R 1 o [F
N A YE AL 5 A& HE
EL, K= A |-
15 BR B8 £ far B 7%
b ] O M 5L
Hilk4 2,

O K& D2 1y
FIH Z 8L 2
ARV AT LD
FRUE(L

220 O BN HR
IRIKRFEAMH DR

- B T Lam kR ER
FED JIS B RO
JRZE & L AR
T BRI EAT O,

- R LHEETEETD
HAAHCRESREE A L
5 2 s 3 5 BRETH B O
PERERFAM AR A 2B L T
JIS JRZEAERE B 2 2l
ik L. JIS JRZE & B
%o THUCE T D BREIA B
D W 5 PERERFAM % O fife 57
B OV BE FAM 7B 0D il 2R
ARV ELDD,

OK3& DFh=HRAFIH %
HI 258 AT L OFE
71l

LA S, EEAZEEIC LD Fhe S DNilEL, ATRICE Tz, WEE TIEICE
F D WA VERERHI ORBR T 1AL, JIS IR BB ZE B2 2k L THF#ELZED TH
%o WO VERERTAMR 4 O K FE R RABR 2 SEMi 9~ 5 & & BT, A JIS DR & 72 %
WA 8 TIEAE 9 2 0PRSS ORBR T IEOIRE (LI R B2 Ol & GRUBRTT1E
REETe) ZPERNIAR— L— U TR LTz, WoEE TIEIZ BT 2 Was tEreskh o
AR ITIEICET D (FCEBTE) & 1 ek LIz,

- JIS A 1231 OARIZANT 7258 %t & U CRaEMRAF A R R EREES & LT
R/ R OB IE 2 | RIFPEFEL T O B A PEEIE A IR — S
%5 18 Bl AREAN I Z B THR#E SN,

JIS A 1231 OBUEZRITRRPT EZEA FMEOF 18 B HAREINFEMZESITB T
AREN, EERZREBICLDTRHENED L, M543 A 13 BIZARET
770

< A48 HIT JIS JRERIERATERIEIINE L, BRIRS, A5 1 A 1
H~8 H 31 HE TOHIM T, PEMMINIREIEREIAL 720 JIS BREER A E D
TW5, F WA PERERFAM 2 OO 4G FE MR 2 PEMRAF S 8 CHE L7z, F7z,
AP ORTEERE & 70 5 W5 g TIEICHEH T 2 M EHE OB 7 1L O E(L T2
BaoWmEE GRBRGIERET) ZERIIER— L= TR Lz, WAk Tk
THWOLNDWEMBNEIARIAK & 8k U7-BROWEMERE D L& 2 I 5T L,
FSCGEE 1 (BFIE, MR T v —F 1, 17, 195 (2022)) (ZHHis T,

2050 FEDE R T I v v g UAEROEBITMIT T, KFZRALF—0F K, KFEF
& OILKIZEIT HHFZERRR AR TIHFITITPh T\ 5, EXHEH (EV) &
& HITREFEm BB E (FCV) 1%, BRELE R DKFOMAGA 7 T Th HKHFEA
T—var&EblIIvANA R UDRRIE I, EFE L L TRENED i
TWb, ZTOLI Wl EDOL &, KFEA 7 ZIZEBIT D IEN DR 2 BBIC
B KA AT 2 EHEMT OB R, FHEEEOEE 21TV, BN o
PEEIEHE(L OHEED RO BTV D,

BA9 2 JISIHRIERZER
Safifk L. O RMEE
Bt ot EL AR
FEZRETe) % PFEFMIE HP
TRBA L., BEES 5 AR
ERISCEE 1 S CTAFRL
7=, LEX D BEmIZ
HEEOKAEZm 2 LT
W5 LI D,

JIS A 1231 OFATHAK
W, BEERZmEIC X
D EEDNTRICE -T2 72
. BIEOKYEET- L
TWo,

Mk Jg TiklizB T 5
W 75 1 5B BF A O 7Bk
151 O JIS JRZEVERASE
MBI EE - BRI S A,
JIS IRREZ B M
fik L CIHEER A D
TWAS 72D, HIEEDOKYE
- LT\ b,

KFEAT— 3 B
F OB KFET 1+ A
RV —FERERAE
HEE (v AF—A—H—
1) 12 & 2 EGER A
e L. Bffrr — 2 OEE
DIAON N EEIL ¢ A= N

117




D FEBLZ W T
TOKFEEENC
DA A
£ 7172 8 OFf
EIEEL L O
BEEE L 7= pE 3
T e % K 9
Do

(3) FnpY Fh
D H i & — a3
D IE AR I
] 72 B 45

T 23 [E O R
5 8 o i &
el LCL M
AR B A
UESE X A
RICE T D8
- et
PE 2 ST M 1T B
L T o HUE 5
WO, LV
B Rt &5

BUCAT T, KE
51T 240 B 70 i
wRE ) FE D E
AR M & OB E
LI ERIE %
BT 5, 5%D
B~ —
VavalP G/l e N
DEE I D A]
BEMEIZ®H D03, Bl
RS CTIX LA T IC
v fide,

- KFEA T T
BT 5 IE D
NI 72 Bugl iz
B FE K 3
7 AR WAL K 57
(2B 5 R E
flrOPAZFE, FHEtE
YEDOESHEAT O,
EN: 35 N pPAYES|
W S D FE S AR T
fbaHEtES 5,

(3) FnpyFAED
il e —Bolg
AR ) T2
Jipg iR

T E DR TE
B O Jn ) L b
LT, HEMRAES
FHEEEEIL, &
FHERIZE T 2
PRAT - IR
PEYESTHIICER L
T O HUE 1E D
k. XV IERE
AtE - BRSO
fhay - EEFEIREI~

- BENAOKHET A
PR EAG R A E
& B FEEERRBR 2 ke L L &
FE L8l — & oS
XOKFBREGHE Y AT A
HEIHEAEMA JIS Ok

RERET D,

(3) Y HAER DEE A & —
J&g OO AR 8 (2 a] 72 B
HHL%

BRI 72 090 B 58 O 5 $F
LTI 5,

O E @ Jn iy %
A HE i w1 S
EOWTEHE
\Z ) A O
G-y R R )
A TUWND D>

« SN ) RS R
D HUHELR I A5

N4 EEEIT, 2016 SEICHIE SN JIS B 8576 (UKEREIEIEL 2T A —HE)
FAREA) ICBEEL T, BN 2mEFEORMAEZBEL, KFEAT—
I UNCBIT A~V RE — A —F —ER W KEREE R 2T 20 BRaH
T DR & FERERBRICE D FHA TS, £70, KFRA 7 TR L oEEEIC LY | B
SIRHROEREA L A > 7 TR OME= A MUICET 2R 21T\, Zh
D ORMRZ KT 25 EFL JIS OBUEZED T,

cKFERAT — a3 BT D IR Ak L7k S, BERUKSET ¢+ A0
—FHEREREREE (v AX— X —F—ik) ICL P EREIL. BBFETE (ERE
B LRIEBENDS, BERGAAEDD, alfipth - 2 X McEL, AHTH
D2 ML 72 o7, JIS B 8576 UKFBMREIGFHE Y AT A —HEHE M) (I
BERKET 4 AU —EEEREEEIC L DR EREICET IREZB
U7z JISSWEREEZRE LT,

RN AT - 12, T DHE
R, BEIAKFET ¢ AR
o —E R R R A
BICLDIRAMBEDOR
BhEDN e & 720 | JIS
B 8576 (/KFEBREIFHE T
A7 A— BENEFREH)
BB HKET 1 A
o —E R R R A
B X DA AR A B
THHEZEBMLIZ JIS
WIEREERE LTz, D
XY, REMIZEED
KUEEGTZ LT D,

KFEA 771285
W IE 22D 2 Z- 1 72 B |
WCETOMRTHDY
JIS BEJRRARE L |
H A% D KU % i 72 L C
W5,

118




AR D2
PE TR B~ D
REELZE T
TEE R E&E
ZHLOTED .,
BN EICR T
DM o
R & L
T, 2N bk
fii & = Ak
HE 72 H T
5,
ZDD, [H
O [ B
AT AAe
T HEFR A
At B AR YEIZ B
T 5 Y AR
D H g ke N —
J& & A
(ZH D F e &
& BT R RE
A K OB E
AR E b
DEHEIZ LD
At E Ik O AT
T 2 e R L
T 3 [E 0 PE 3
A ol =
X5k 3 %,

D% 2@ L
THEHERKES %
HoTEL, TR
EZRB I D Y%
57 B D B AT % B
LT, ZThvbod
A & m AT
HELREE TH
Do TDIZW,
D TN EAR
FHE 2o T
HEHESCRH &
FEAEIZ B9 % Fn
L AR O K i K
O —J& o1& e
HEIZHE Y e &
EBIT, RRUFPEZE
B K OB E &
B BE & L oD
IZ XD ETEED
BT IR il & e Ok
L. BTEOESE
R A 5] & fe &
G (AR

BARHICIE, M
BHHEEOS > 3
Tt H—L
L C3kuhE
A (] S oD M E
1% W O B 2 17
bl ER
H 16 1K % O £k %
i N
T O HE 15 WD
FIH A RET 5,
Elo, EE S
=— XAl L =
FrEIEEMEDRS -
i <0 7 I £ i
PIER L-#EA
P B il 55 A% O HE
HxriTHr L

119




2, BHEEMEDHME
Fr- s, B s
i S & e YA
B O 5 AL &
TW-oD, FHEIE
TED LTz E
R O f A A
XD KGR D X
B D& £ FAT
& OIML (EIBRIEE
AFEMEES) AU
&Lk ER
=2 T 5 EES
IHENCEERT 5,

I
3. HPEMED | 3. MR | 3. AR O WU B - MEPEHVE X, Mk — A L AV X 3 RO HVE RN % o0 I ERE 2 | Jon i AR 0 i BT I D
H fii X, #EERT —FZ XA EOEf - B, TNOOEMERELDE - RER | ESNTS O 1, 20
BHINTWD Z EIIERIFEROMEL L 525, MEERIT., ELmELs | o0 1 HEXE D755
OHERHED | OMERHAE D F | OMERHED T a 7L 72 B9 RREIR - Rk O TE TS S O RS R IS BT A WFE0. MV SRR | e EA TR Y, 2
Farrk|vaFrkr R | BrF—L L TOMERF THWIERR R ORI ORI 725, 6T, ERLZEREICEHLLIIEMER - = | b x ¥ — A L AHE
A =L LT —& L ToME | MO N —EPFIAR D DF RO M ICIC D72 N D EE R EREE 725, £ | KO BEHICOR T T
O HE NG H O | EH O 7=, i OF A EAE & HIERBRIR O WNL 2 X 5 7o 012 b BB e EME RIS/ 5, 37| D, WEEEHE X O H
e 2o H ., IO DT DA FREAER O 72 O ORI R DE W EROEFE CTH | 5. M. Web Kb &
V. EOMA AR E I > THERICEM L TV 5, HITHEA TV D, DR
SR ) AR R i | e ) A B i G O HUE 15 WA b A E
RNl I TR A At 5 e WA TR Y ZEE)IHK
ELERORZD |k OZ O RE D 1E WoMmEROT KT A
J& 320 ¥ 35k o> | o> U X - B LTW5S, 3 I
B 0E - HERR | BB XA A R BT J A% 2 o TR
T A R | R A ISR TS R DR 7 'L
B4 5 | & &bic, BEE T TV D 4N B Y 3 i
&L BT VIS | PR PR S0 AR T ATHRY, FEFEZ S
BRSO | KICE T 2 HE TR L BHEE DKL
MBI E T | IEHRERAET 5, 7= LT\ 5,

o WE 1 &
2,

At D4 1 B
R~ =TT g4
I I ARSI
DA EEMIT B
D05, BRI TR
LUTIZHECY #Hi e,

120




- Fhs A EE Ik
EEDS 501 H
BXEOEfE., H
AEED 20 F5y
D1AARY—LL
A 1B X D ke
1Y B 8T Je OF Hit ER
LA - HiERY PR
[ % % 5% 6 YT
I 2,

- VR 7 7 JE
W 35k O ¥ 8 M
A A I HE
L., BAREZLO
WV HU B 1 ) o
AT .

- feftKIE - R
PN Y S G2 I 8
LEOMEHE X
Fh L, gk —
L A HUE
DEAG 21T 9

- 55 3 HA N JL AR R
BT - T, VB SKE R
Pk, HUSCHRB - A AR
HUE AR B 5 oAb
HIK D 5 54D 1 HUE X
g DOFEfiF 2D D (3 [XH]
O E 2 KB OJFFETE
%) o VY 20 553D 1 HVE
BAig DET (1 XE O H
W) ZHED B, HeT O HL
20 553D 1 AR — A
L AHVE [ V2 1T e X 4
BT,

cBWEKELE B ORM
DOHEREEIT > TR
NI O VR 1 A
55 3 M S ) AR g A 1
2R > CRIEMICESG
%o N 4 AR T U R
HES N 7 7 B JE A vk
DT %2 FI2F:E L s
T T 5. BF5 7 —4% D
AT B B ARSI G FEH 4
B JE 0 NS BREREE B JE
W OB X O 3 XE
T T 5,

- R AKE T e dak oD Y e
V— AL A MBI RO
LI, (T, Fnak
PRSI AR —V
Z& IR CREA iy RS
A2 FEh L TG L
7o) & B IR HEEY)
72 & DT — BN & i
T 5, GHENE - BN
WO IOV T,

[E - BB RORER EO
98- FEEPIR O I R &
72 7 HRL [0 it - 5 17 e

554530 1 (1/573) OV20 H4ro 1 (1/20 J7) HERbEIX, 3 X (1/5 51
B BRI, 1/20 TEE) AHARL. PELDVZW4AXE (1/5 TR TRIE - 5T
A% - mRI, 1/20 HE L) DOFEMAIER L7z, v 20 550 1 HWEXIE O UET
ATV, BARY— AV AHERIFHENCT S AT ML, Web ¥4 hE2mEAIIZY
=a—7 VLT, MEXEICEET A0SR Z . [ENGEIC 7, HEFREM TR
B HAERE LT, ARV — ALV AMERIL, KB Z & DT LT —X D
fit, VAV AEFE XA N~DOKFET —Z DB, FLBIOK 0 IAIKEEE D 5R A%
2TV, X VEEMIZR SR E T — #FIHZAIRRIC LT,

CAREEREGR Y ISR ZED TR Y . NI T HI R OV R A A S L
T =X ORGEITo T, B4 FEHWEIIS A (Bf44 57 16 H~6 A 4H),
TH (BfA4FTHIHE~29H), 11 A (BSFf44 11 A1 H~26 H) @ 3y
ATV, At 3,370 ¥R (59 6, 241 km) OIEJEHE XIVERL D 72 Ot EBLH % 5
fiti, FBHEREY) ORI 100 5 TIT - 72, A0 2 4R B O HETE ) & HUE A A
JeiRA v. 73 No. 5/6 (54 - JEVRE IR N0 ZH| S ED O HEME) L LT
43, BERIC T, BB - R 1 O 12 AR L, WEESE E & DT,
I B JE DS D Vg JEE HUVE [ 2 g ME A [ e OB e I s 320 v Jak oD g JES M [ 0D
Web HHRZAITV, GFF3HMEAFICICE G L, SR LAZMET 52 & THll
TETHHEE ST,

AT a— )V O ER EICMNA & 7w B E BRI EARE (1SA) ~of ) &
LT, 3 EM D EuHE % Fh LT,

AR R o TRAKIE IR FB O MUE A 2 60 5 FEF & Fndk L FE ¢
TR =V JHEHIL B e U W TR GHE MR R 4 520 U7z, F72mitE
OB SFEEICFEM LESTFH LELb UoR—U > 7l gIcBiT 2
H) - EF - HEREER AR RSB U CUE, SR A D 7oA IR ViRt OVl oD Hi
TS X OIS HERSE ISR 2 A 21572, FHEE - =B IR ORI
W, B S MO M X, W E X, vERE L — A L A M ORCR A &
D E Lz, Flo APAGERFRCEHEBIL TV 57 b7 ARIED D DET IV
r—A L L CREBRAICER Y MDD T LB IR O MIEE DT T A& AR L
oo FEEREEL LT, MEFERS T ¥ —3HHIC TROMEREEE Web 8
B L7z, ZEIHEHODOT b T ZBBIZZEDOAT 4 7 THESNDH, ZOEE
PED R S T2,

M BB X, 3 XE D HY
R L 4 X0 D JFRE ek &
1TV, BFFERR & [E N EE
WS Lz, AR — A
L AR, ST
SEROUEEITS T,
JEIT ) A R e e ] L
DU T EE G D I A
L. BEEDOKEEZETZ L
TWo,

FERERE L5 DM
OHERHE 1T > TV
72N JEk oD YV MU TR
WA, 93 WA ALk
fifi 51 E 2 ¥R > TEFE Y
WZHUFF L, BHAEDKAEZR
7= LT\ b,

R S IR 2
TIEAR—=Y > 7], rg
bbb UMHIZE W TR
T R R 2 S L
BN AR CRUTOKIET
ik D A A 52
T U7z, Jnpl s 4
SHEE Y 2D, HED
KAEEGTZ LT D,

121




O H1 & 15 #H D
(T S RN
DIE e

VB 7 —
AR — 2RO M
B D FE At »
BEAITVO, %)
R AR %
HETHZ L&
2k v HEE
WOIEE~D
&M &R
Do

cAR—=Y T —
EiEA LT
T 4 o> BT Hh AR
TEHREm & LT,
T A FE T 2 o
HE A A S i
L. 3RocHVE
e X O A & AT
D6

O HE 1% o &
Lt~ D
Fifie

HEGHRT — ¥
N o= 2R M E A
RO - FH %
1TV, DRI RK
REFEETLHZ
LTk, HEN
WO ~DTE
MERET 5, 4
B O EHL
~—TT 4T
LV EE IR
HAREMEIEXH D
23, BIRFAUCIRLL
TIZHLY fHTe,

T — X R - A AT
W EDFE LD ELTOW
2 — A L R HIUR S 4R
DBHHER HHED 5,

- B ERmE A KON T 5
Ve rp S - AR BB AE R sk oD
3 Wk T HiVE Hi [X) F i |2
I i RRGY - =oka
nNEnorR—1 v 7t
EIEETHEEHIT AEER
SR Z b & ICEF
RN—U > TTF = ~D%t
LEAAT 9 o F T2 BOHER KR
2N T, HIE DS Fi T
A NS B
IRTE | ARG SEET
DENEFEHTIZ S 2 RFH
LT WK T BILET L
DVERREAT 9 6

OMEFHmOER & =
~OTE e

- BEAB O R X O MER R mE T vV E BRERNOREEZ TR —V v
IT—2ERAWT, AHERNEO S RT R BRVET VEEKR LT, &5
W2, RTZBALVETNVE Web 77 UV ECERIRTHU AT A&EBAF LTz, BERI
ERERG T 2 — O TR O M X Web ¥4 MM T, WAHIKH OAR 2 &
JLETIVEVERR LT,

WHRENHET DT XN A VR Ta Y27 hoarys e LTHEER
FRIXERD 3 WoTHVE A X D 3 LHVE £ 7 /L (B O HIEEE R R S
LHY—T 2 AETIV) PEHAIN, BElSh T, SBRIEISERTTT—2 LD
BHEIC L DR E~DIEANIE SN D,

BUORHS XD 3 R THVE HIARIX T 5 /M L 72 B o0 T 0k 55 72 s
JE DA A b &, HBEOFNORHEZRRT- & 2 A BRI CIEmhiEE 23 i
HIEWHERORFES L0 b WEE B RITES OO T ICHEE D 540 LihfE
Jg oWt a s F T A MR REWVHEEEHEE BT 5 25, BRI LV K& < H#E
RIS AREMENH D Z ENBH LN T,

HRERIXE D 3 WO MR 2 Ekf & L7 kA~ b THUEE®RE] I
L5004 B2 HHKGENDH Y —RTROBELOESESEZH VVEDL Z LN TET,
FIGE N H IR O HE AR I OV TR A L, 3 IRoTHVE MR X 0 & % [X] - 7=,

[ ZRFIH Z R & U 7o 2 35 A VB IS o O B | e OVHIVEL 75 30O iV A AR 26 D
—WRT — X OFEB] ITB LT, IR R R OCHEREARO T — & 235 RITR
B L7,

THWVE ST — # N— 2 O - F8I, R OHVE R OS82 08) (2B L T,
RFGER SR D R 2 B FEC T 25 & & bic, B RT — ¥ _X— 2D F I
DDIEWRIENE & I L=,

[HVE O TORMRIZE, KOk~ 723 3 2 =7 1 TOMEFEHROF L
HE] B L CiE, MBI RSB GRS D A~ ML LT, FF
(22 D 2 AEREI 0D =1 v 4 TS L QU T — T BT ) 0D M FECE 4 HEdE L 7=,

3 YR HIE MR X 1 34T IEC
F OV G A& 2 R T
FIHENTWD, BEHEH
WO THE DR &
JETIVELER L, 72h
LbHMNAWeb ECHE T
LI TRBT 5 DIE]
HDTHOZLETHDHN, Al
M ZEMEEE A B IS &
DUNTEHEA Y 2B -
BEL, E¥ER. HEB
LETHHEN TS
ZEhn, BEOKAESL
7= LT\ b,

HE O E B &t S
~OiERREIZRE L T,
(1) WFFEfRk oAl L
T R BRI - &
Bl Cc&7=z2 &, (2) #H
R % & T Web
A D OREEIREE
ERIHR T L,
(3) —kT — X Dk
REHEITO L EDHIT
HE~OT7 BE— LA E
BTz b, (4) WE
12 A D Bl i SO M
HEHIE, GS] v Ry Y
LFEZE LU THEIL < H
B WO R K L JE
H o« R D=2 &
HLOYPITELCWE
¥t #1795

122




- VR R - [
FE DT TEAR L
TCHEE®RE,
WHHA LS WiE
RBIZCTEMHT S
L bz, EE
S0 M E AR AR
D—WT — & D
BHEIT O,

- WETEHT — ¥
R— R H B - FS
N i
Z, BRI,
U7, HMUEREEA
fECHT AN T U b
U — FIE B % %
WU T, M
Z )R < fh a8
9%,

- VB E ROt
A M L
T—&tETo

- MBI R D RITE FH HE e
FARRES D 1012 HVE X
i 0D FEHK 1 R M OV LA
woEgElLE B LT
— e EED D, Fi-,
BT \ZHUAS - Bl S 7=
BIEH - HEEARIZ DO
T KA ERS TS
eI A X T — X % B
LT —FRX—=RA~DT —
&« RS O FHLB N - 2
BAEAT .

- THE O] OBFIERK
R T D 1= DAZHENE D 5
WMIFFE AR 2 R T 5
< DR B KL GIS 12
B9 % [E BRI 70 FE HE AL~
D HERL % G 0 9|2 HEHE S
HZET ABRIBEIND
TV H AL ST G
D LR 22 TS
T & BRI 0w & B 5
T, I HIT, HEFROH
hiett SR H O 7= DI
JERR BRI S EEE I
o7 — & = RET O
TEexa2) 74 LoZse
M A el U7 B
BRL . HIRERH ATRE 7R Y —
EA L LTS #2795,

- THE DA O—EoD
2 HBLARILIE - RN

- B X A IR HR S A7 & (GIS) IZ X DINTARE « sHEOHSRICH T <
T HI-OIC, MEKEDNY hVT — 2 82 30 Uiz, F0 iR 5 G4
M%) 20 M2 HIEE LTWDH EZ A, 5 50 1 HERXIEIZ W T 22 Ko
R MT—2 % Web A LT, E72, FRETOFMAHSCKFZORIEICLB T
HFRAD B o7, GST AR Web A FOHEX T & v 712, Bl 18w L7z 22 X
DX a— KHRT ML T—2 2800 - A LT,

FrAIHEREL 20X 10 X, BHIBHIERE 37T XD A # 5 — & 23845 L, GIS %t X
ELTWeb ABH L7z, 5 43D 1 HUEE 50 B DOHVE LAFNZ D TR LT —
2 m B LTz,

VTS FIAT U= U BN B U 728 72 EFTHRIEAR D — IR T — Z Bk a0
ANB LT, (kA7 608, = 69, #:4 20)

BT — A 7 L L TR SN HEERO—RT —Z OB FW I35
HEZWLIEL, TN TO ZRAHEZRS T L=,

- R & U CHUERBI %8 13 . = ofth 3 SA R, 5 50 1 HEXIE &
LT MRy Dk o2 X, 20 H4yo 1 EXKNE MEE (G 2 ) J. Ve
B TACK 0 TR U X ), K X TH O PR R O =
KL KB HERE Y AT X 1355 VT T 35 KIERHERE ) 3 AR X ) . 7K
SCEREEX THWE S DX TS /), TR T3R8 1 HesT A &
AR ~TUN - phtt T~ FRERHUE X TR IR phfEfE T b7 21, Ol
WAEERE A R LT,

W T — % N— 2D« £FE L LT, BAD KT —F _X— 2 (kLK
KRR K WK HERS T — & & BB N - Web AR L 7=,

SRR N OV 3 TOEB NI O W T, JRERES & ) U CRME R [
OPERAHF— % ABA B OV SNS (Twitter) Z 18 L TR L7z, A A DU O — %A B
IXTV =2 — 2 THBM SN,

HE AT ORI S 140 4E L 705 2 L A L, mEDOMBI A2 B -t FH %
GSJ MVE = = — AR5 & LU CARM - 8T L7z, FIZPERINT 22 - TLAR OIEE)
EAIEL. 19 MOJFEEHHE LT,

- WEARARRE TR L 7oA~ b & LT, Al Tl e 2B (5 4 4
7H 20 H~12 7 25 B : REEHS 19,093 40) , THEELOM T2 S <% ) (5

EEBIT, NI LW
L7oIEE S B 7o IC 328
TERZ &%, —HILE
B 2 A5 AR S 2T
TEY ., BIEEOKAEZ
7L TW5h,

JHT ) R A R i BB LT %
&SV TR D I EE
A HEME L, PEEROH
B ORISR % X
Mgy rm—R
FERELEZ TRV, BIE
DKHEET= LT D,

N R F AR g B A LT
DUV TEHE Y (2B i
Z{1lp o CWb, £7-%
Y% IE /NS Y NS
i B i 5% S H kR E A o
T DOFEMEERE LT,
F BRI EL— KW T
HERM RSN T
B0, BAEDKUEE T
LTW5h,

SN ERA = R AP O R
C7pis b, HUEAEAEE S

123




Ot i e 0>
GERE TR
4 & IR

ST HALODEF
WE S E
7o IRAAR D Gt
2 YE D BR %
WNT, PEZ -
e =—X|Z
HI L 7= Bt B4
HE D B 78 - A
ZITO L&D
Bl ST
Al B AR Y 2 fifE
FEIZAET 5,
B B B A v
DIE A1
[ T ERE b
Lr—%evUTr

BfIRE A X |
= - HiA, 2.
WF 2 5% B % AR &
A 2 =7 4
T O HIE G H o
FAZEEST D,

O &t EE % O B
3& - B - it &
I e

ST BN D E AL
EbEE 2 W
AR D FF B
D B R W NI PE
¥ -t =—XIT
BN L 723 &%
DR - Bl 21T
&b, Bl
S 7o BF E A UE
e I RS T
%, HITHIEAEYE
D& AR 2 W)
T, BFE ML —
YT TR
T LD EAE
ED D, 5% D

ANV N5 AP S
AR RN, A XY NET
FBIET D, T2, 2 T4
(ZXfhis U 723 K« TS
ELTC AV HF—Fy b
ERHLEA T4 02k
HIGETEEIIRT 5, S
BT, BRI, B3, K.
WFFEREBRE DRk % 72 = 2
2 =T 4 D=— R
T 570, WEHFEHROE
fit o i ST LGS, WHESE
ZFEHT 5,

O Bt B - et -
e & T R

541 H 11 H~3H 5 H :4,9114) E5F3EILOEEE 777 (G4 4
12H 6 H~SFf543 A5 H:7,227T4) &, AMBREEL L CHWEEIE
(SFn4F8H29H~9 A2 H, 9A 12 H~16 H) 2| (114) Z3FEfEL
oo AT 4 THNTRFEEELERT S E L HIT, JICA ZEOHNEIHEREZEIC LT
L7z, WEEASEAOREEOFEIE LT, HEFRRE (L oXx 19 (H44E
9H 3 H~5H : KR 1,5334) KON TWbT) (Bf543 H 10 H~12 H)
M LT, AR X B XK - ZRIESA~OFEREL - R, FEWEN L O
HEABEL D% NEDOIEAFR R & - 721E0>, W O HUE AR ~ DA & 1T
o7, WEIEAREEIZS 4 45 3 A OMBIC L 28T 7 A LA F CHEEFRMAEE 2 &

g SNTN, FRLUBRIC EROEEIZE L, L IAWEEESE CoBE - FI)H
HIE LIRS RO 55 R, A O AEEHORIE (2o FaiafoctEL
1 6 F) SCHEEAMEICK T 2 A EBEM SO BT (SRR 10 Fi)
RSO =,

WHEFZE L LT, MEREDHE, BIREIRE T OUHE, SLmWIRE EVFHE %
Fhe L7, WERAENHEIZERFOO, TELD S 1 [ESHEM L TEH 3 [EI5EHM L
776
GS] VRV T LLE LT IELEBNSMABEDLBOREL ] &5+ 3 HAPEL., &
. AR, KREFOMBNGERENZHS M LT,

B W D TR RE S DR RIRRoA N MIHVE A DR 21T - 72, Fria RS
SREMAAEICA M4 11 A 23 B~ 541 A 9 BICE L L7z 47 #OERF RO
RoOA | BT, MR 1.6 TADRF LT,

S EEAER A X — 1T, EFRIBICE S W EFE B OB - HEE - (0%
FEFREE UCIRE) L, [E o i) EAR R f 5 ) 12 2SO TR EAEERE i 2 6D T
W5, ETEEEGZERITEIT L, HEESICEDLHEAM OB ROHIC
BOMA TS, BF1 4, DLFOO~@IZEY #HA 7S, OSI BALD E LKL
E O E X RO BAEREORE, QFEE - tha=—XIZAN L= E4E#ED
BRI « i o OV S V7 B EAEE O RS 72 filhG . OF EAEHED IS FEHEIZ A
TitE ML —H e T 0 AT 20EEl, OTIE, ESNTFe s T LD
BUCAR 2 FE BRI, U VB B EREE O A d SR & O CREKIZL Y |
BRI 70 PESE RA~DOIEHERLIE N A RE L 72 5, @TIE, HIEED R 2 12 U
FHEAEAEDBSE - MERF - M. HFEATHOIEAITV. E£7-. EE MR ICARAIK
PRREEM R . IS0 B DRITEED -, Zhic kv, AL, ERLOSE SR
AEDOEFENER FICFH 595, @ Tl FEEARYE - E¥EW'E - JLEHEORE 2 5%
R R QGBI D AMBROBbZ BfE L, ¥ — - iHE% 21T -
Tzo RHETHE O DAL, SR « B 70 H IR > — X DAl 27 2
D, kxRt R ERE ORI~ OB HIFF T X 5,

GSJ] LLTT v hU—F
BN 2 ek L, WAk
RFEE MO HL: - HIER
B D% K - SIS
O, ERNLHUFIE T
DFFERIZ SN TS &
RIRORRZ BTz, H
EDOKHEIZEL TV D,

HEREETE AR L, NEH
IZHED TV D, [EO
FEME R R B I FE D W
TBAEYE - FEYEM O
Foifr 2 BAFE - HEFF - ffs
L. FrEIFEEENHET
FIE H Z a0 5 (A1l 2 5
R T RHFEAEMEIZEAT D
WHED 5 B FRIHUNE
B IEEE O BBk
B2 RIT Q1 Yy —
T S, E S
nNfexn 77 508K
o mE/IZHFS L
TWb, &6, FHEE
HER I DAL~ D
RCAMEROT=D ., #
H,WmE, e, B
—. WFZEE%EF 10 [\ILL
FiTo72, 26 DR E

124




LY AT LD
i AL 2
2o

SHBL~Y—7
T AT ED
EH I D A[EE
MILH D05, BiF
SN Gl = O G N el ¢
D AT,

- WE ST ST
HAL O E 3812 3
DL EFEEED
BB o & E
b K OV IR AR
EARED 2O D
ff 9¢ BR 3 & HE i
T2,

- PEZE - fhm=—
AT LT
E S A5 E O A
A 5 A B i B 1)
(2SN T, Y
128 e [ OV HE 1)
B OBHZE - #uAL
iR - m L DR
WAEED D & L
HIZ, BEICRIH &
LT D B i
HDEFEERED
MERF - BEL - S
#1719, E£7o. it
=ik O E IR
5 AR T2 EHS
EEELTEN
HIZEHE T 5 X
BEITO,

- R RAEHEOTE
BARIET 57200,

cWEIN=Fn T T A
D FEBUNZH> D [E BE bk
W2l & E 2L E BT
HEAL IS OO BT 7E /Y 72 [E BRI
LR DEBEMREICE
BRI 5, Fio. HrSlicik
DL ET) R E O BURE;
i D i AL 7o &R AR
AR EIC RIS 2 Balv BA %
(ZHU Y #Te,

- 55 3 W i SN AR R i B
B2 FHDUN T PR UE
UME HEWE D B % HE D
L EEBIT BRI S
TN D B 5 7 D G EAT
UEDMERF - BHE - A LY
HEUL - 2RI E1T O, OF
BT RIEEOEMICR D
TR - Bk - T - BRI
EDIER K O 6 IZEE
DR EAT O,

- FHRLRYE - T - Ik
EHRICHET B RRA~

- X1 T LDOERITRDEBEEICBW T, EREAIMEE & R S 0PN T
—E T 5 BARERDE O, EHEMRGEEES R I, Fo, BUNE &R
IEEEE O BB LK OSSR S, R ERBE (100 1 g /rdicxt LT
AHEDE 0.019 pg) OKIEZFEBR LT, EEIROMINED B 8k - &2 I1E
AR CHID CIRB LI-AREEN QL Vv —F iz Sz (V. Ota et al.,
Measurement, 198, 111320 (2022)),

ONEBOE - BRI TH DR MoNT o REO BRI BN A 56t
PR RRE QL ¥y — LT L,

Br ST ACE S B RIREAZNET 5 2T DA M D . ARHFSERUE 275
L. R L o e L RBFZE 2 ks L7z,

< 5 3 WA SRR i E 2 LD & | AL EREART I E T A B YE L VEY) S
R L, A O BIEEOMERF - BH - UGV M e L L biT, B E
AR D B D R RERIC b~ 72, F72. FE NMR (Z R A K2R HEY) T D
e, ENEZE - U L & HICER WR OEBEBKE S 2D,
WyBIAEYE 4 1F, ARVEME 6 1F LA RETEAER 1 A2 H L. HHa AR 2z
7o FETENHE A OH BEEOHERF - FH - L OEHAL - (b E1T o7,
FEVEVE B LT, 24% NMR FAEEYEW B O E ERSR & BRFE D 72 o RF AR
(L OFEFEE D D & & HIT, EE NMR HEOERBHAE 15024583 OFITIZEH
Bk L7z, BHEESICSIH SN D REFFESROEMENETH 5 JIS 4 oW EIRE
VERk & 8% LTz,

A0 3 AEEELC TDCR 5 (B AAEE T 2 WU MHAZFE O Hicdt Befe il & I & 9~ 5 J71%)
\Z X 58655 (Fe—55) MURHEREUEZFEST LT, B4, BERTFEICL LS
RIERABR 2 BRLA L, A aelERHIC B o R 1Lt e oFdl = T
A TR B BT AR LT,

s FHEARMED TR D R R N e MM B RO ALIZE D LA TS, KR, EOEE
AL TH B A — MR F 1 7T AR ERIT 52—, SI $#ZEHEDIB
IMZBETAIERBEDT-OD Web 2T Y 2T THELHIC, X7 Ly b

(T, FRARRY « ST 2R
BBl > — X ORI
DRI | ARG
(C& D BRx 2t aiiE
DRI~ O B HR A 15
TE 5, UEXY, #BE
HILZ R D 7K HE 2 il 72
LT3,

PNE B EEEICE
T, RN SRR & PF
T CHEMEEERL -
R T D, BRIT QL
¥—F A THEL, BIE
DOKYEE = LTV D,

FEERE ORI E T
% Fh B O B (i <0 F
BEOREEMICET
LEANEREEY ~OF
Bk, F7o. ENBEERIA
& O IR THEENMR ED
S A N S 5
IS0 Bk DFATICHER L
T2 e, BEDOKYE
- LT\ b,

#F BLRE 0 3 1 7% 0
Bl e LCEF 10 [EBLE

125




O FH 1k %
EHLEA
P B A oD
HEEE

] 5% [A] %% Mk 3
HE NG
HE M D B EE
B UE A T H
L PEERTEE &
flETHE L
HIZ,. FNHIZ
XS U 7= A
P Al B A% 2
WS D,

EAERE - R e
ZRIFERFED
BR F& A OV 1
it oE I &
D, FrEMEEL L
A S
AT 5O & EAR
DD, Fi,
e, B3I —,
Al 27 v
T A NEEE
MLT-, FrEEYE
D W73 B pk R
K B N N E Rk
O FRALIZHL Y i
ir,

O G &2 1%
AL 7= A MR
A A DR £

] B[R] % 28 45
PRSI A5
D W FF AR T
Z 05 H U PE AR
ErHlE+d s e
EBIT, ENHIC
*f i U 7= A v
BREY o £
T 5, GBOtS
FEBR~—F 7
PAVE/ AN
W X5 AREME
Z&H 508, BlREa
TITLL FIZERDY
Hde,

DOHESE I — Gl
7 7 DEEE e R LG
BARYED 72 5 pRE K&
L QOVN % =No AL : oA
DT, KIS, V=T YA
~ DI CBEER IR &
RIS L DRI O’
Bzl flde, £72, 7t
et v & —CEmBT 5
FHEHCEE O —HIZ oW
T RHHE O FE i B2
IR D HEMT A MERK
EAET D,

O FHR Al 2295 A L 7218
B PERTAfh S AR O

FEDOWETR, SNS TOREIT LD E KEFIZE O, £, stEIMEE X —T
FhE 3 2 #E B L <, mISHHE O Ehi LB R T A MERR O 72D OIEE
DRI ERE LT, FHEEYE - EEYE - BERRICET AR 3, B
—OMEEE 6 F, B T 7 6 R FE LT, FHEHECE - SHERE K OGHENHE
AEF 23 BIEM L7z, £, 2N E TORGEA G S, RFFEES L RE
Ihic (BN 4 FFREPEERNIRE R R R T - FHEfIEEE S HE RE (X2
SFAFELL A1 H), RFEESL).,

FHEREER A X —Id, ERFFEEEOREE &S GERINEICED 55 3 &
¥V ZEIEFEE LR L, B - P RO A MBI B SO
HROBEIZE D fA TV D, AFRETIE, OEBRRZEMEOMl: S -Gt R
ZIEH L7 ORBGEIC B 215 L, @ S VERHm E S OB EE - ik, FHH -
SIHT « FRATTFE R OBEZR OBRE - mE L, FHEITHRD T — & N — 2 EHIZELY 1
ATWD, FMAFEIL LTFTOOEOITERY AT,

OTlE, wHREE (66) (AT 72T A ABROTD, IV R TOFER -
B SR GO 5 O FEAME O EBAEE(LICE D AT, Zhic kY 66 T A
A DFHE AT & K S8, @B R T AN, AR ENEEEE 352 & T, B
[E DOPEEF R LI 2721 D,

QT EEYEZHETAENDO R T — 7 R L& — L LT, EmEMERE
FHR AT AZBNT, 20T —F ZRFERICERS L Coa—F—~E L7,
TR, BEE N - BABICBOTEBHIARERN TE 5, £z, B0
FRE BRI AT O RERBR I 1 LTz, SR O T EigEZ M LS8 5 Z & T,
PRI AT OEEMENR M L, BMOLE - ZLIZHRTE 5,

R A A 2N L T2
PRI BT RRFHPESRAE D
PERTUINRERRRT
FEHHLTEY, AED
KHEZ T2 LT D,

WGBS (66G) (2T
e T R A AR DT 0
D, IV ERFIZBT D
T B oy D FEHEARIZ DU
T, L L LHICEBE
YefiE B 2 HEHE L. IEC
TC46 SC46F (233 "CHr
EXTEBRSE (New work
item Proposal : NP) 4T
> 72, EEEYERE TS
AT AT OWNWT, Bk
S AT S [E PN % B it
KR 8,000 B 2 5k
PEYEY) & % AR I
WZHET LTz, Baaotro
18 A MR F A DO REEE -
gRfbic oW T, R
EHfffarY LT 0 v
7S Ok it AU EIE SwiR
T3 5 &5k R
oM OB RERBRIC
W, RO @ AT
EaEgt Lz, kX
0. REIIZ BEEDKTE
Zi7- LT\ A,

126




- [EBR R D fife
PR & 725 sk
D= OEHE - G
EEHEAZIE A L,
bh O 58 FIE 1T 0 B2
LR DEND
PE AT AL & HE
ET 5,

- 1 B PERT A Ea A
DIEZE - iR LICE
35, AL 34T
g BT F 1k K OVE
HIEER - T E
DRAFE - &R
CIZEH &SR D
T = HXN= D
el - =B RITH
DT & & BT,
B9 5 15 &
BT - PR L, R
<Rt 5,

T AT, 3
Y R O R A 7
B4 % [ Y41 00 P e
LAt L ERB Ot
BREEST .

* [E N REAT AR HER T B O
L5 M7 — 22T %
HHmZEHT oL L b
B 72 < =Y — TP
ERAR

s BAL TP OFRHE R AT
DERERABR I /145 &
& BICSIMEERI D 53 A 1
REM) b2 3 U ket
S EPICI T % A PR
AR OWEIZE®T D,

« ZHIVE TS, B O HIRES TR 70 A SR E A P RE/R FIEZHH L. 10 GHz
FREED D 100 GHz #8 D A7k Ae bk O BRI Re R B2 I8 2 BR3E L7, 2 Ol
IZOWT, BF1 4 4EEEIC, TEC TC46 SCA6F 123\ CEHAIBEARB i s & & ¢
\Z E A IR E) 2 HEE L7, TEC TC46 SC46F 2B\ T, HEREARE (\P)
EITo7,

w4 FEET, TEEYEBRASE® S X7 A (RMinfo)
https://unit. aist. go. jp/qualmanmet/refmate/rminfo/RMinfo/ | IZ- DU NT, Bk
STV D ENHEBIEAS D 8,000 A8 2 HF8iHIEEME (CRM) 4 o —¥—|Z
FFEHINZ B L. Bt DIF HIC BT L7,

- REMEEE DIt = T 4 7B EZ N LT, RS E R T 2 BP0k
AT DERERABR I B W TIEME R AT E 2 124k L7z, Z oHmERRZ @ U T
R EESOE MR Z I Lz, £, B O BT OHEs BRI
THORMEEE O T ¢ v 7K E 1 EFER LT,

U BEHEICRB T MR
AL iy 0 fhax FAE I
T T, A RICERREEE
fbisEhZ 72 & T
BEFHBERREICE-
TEY ., HIEOKAEL
=L Wb,

RMinfo % f5 i #IZ B
B Uk R I = — W —
~fEfAE LT 5,

RS OHF= v
P T 4 v TR X
0. Sy BTESBL kE LIS HE
PEDS R VR B R D B
RERBR A F2fE L T\ 5,
PLEX Y, BIEDOKHESL
7= LT\ b,

127




#x2—-1-4-1

EIMAEFFEEAN FEFM

EBRFHERE (IERAERERORKEZDMEBFOEDR LICEAY HFIH)

1. YHEBEROHEEICET 5 EARER

I—4

WFFEBRAFE PR & s RAE S 2 LR « JEBRI) 2 A S

B4 2 BOR - ik

BNERERORFEINA /) N—2 a2 VEUR

YL FEMIAR DRI (1H
BB L)

[ENZAFFEBR R IE N EE BT S WP IEATIESS 1 1 %56 111

PZTHH OEEESE, [N

(WBEIZ)S CCEHEEE N OWEERE (2D TR

BT % BF BRI PA . B
FEAM - AT o —

2a—3— FNDOFBZ )

(WFFEBRSE RN, BORRHM A L < ZHATOM R UITEHE XL Ea—D L E

2. EHELRFET—H

OESRA E Sl

@FHEA 7y Malh MBIEHREOANBICET DIER)

A

R 2 4E i R 34EE

R 4 FE

R 54

R 6 4EJE R 2 £ R 34

R 4 4

R 54

R

6 F

Wt JE BH 7 T AR
(FF)

1, 543, 607 3,472,196

9, 046, 783

EFENEH 321 D% 327 DNEL

460 DN

3. FERWBEE,

hERIE I, FRERH

B RTINS ES R

FERERHMICER D B O At & O KREIS K % il

R ER IR

AR ]

e L
OB . 6

e

TENOFEG RS « B CRl

EFHEKEIZ

£ % #H

B S e

A CLREA

4 . WFFEBAFE AL
R KT
% HIZHY « ek
H) 732 W 5 P 1

~h

=

4. WrFEhdsERR
ZmKIEd o0
BEHY - TR 72 bf
FEATIE

4. WHIERIERCR & e Kb
5 LR - JeBRRY 7B SE
T

O KF & bIF 58 BA 3
HENELTRD
53TV B U
EHEECTE TV
D

O [ O it 36 55~
D EHERICELY 1
A TTUWND D

- R EWFZE PR
EANELTOH
FER L

- HoWE T =
Tl NE~D
SRR 750

Yivan

T

R EIENOEE IZHOWTIE, BFREDOY —X—2 v 7O T TOREENE
LTRDODOLENTWDEEE LT, RREHE (HESNWT 7 a 7700
FEATURAIHRE R OB T AR D oAb 2 HE 6O | FRIC AR ZE & O ILFRIFAEZRAIC I
THRAHE RN — 2 ~DOBIT 2D, KO L[FEIZE 2 BB 5 EICE - T,
[BERRAE D B OHEIZ X DB N2 TG L7z AMMmE R RE o k) TiE, Bk
RIEHE BB ORA 2521 5 & L b BESOILRFIEICE T 21
EANR—AZKIHI E 2% E LTz, [N E ORI T 514 2T 4 70
5 Tk, BREAEZE & OB 2 FRICHEE U728 2 AR OWFIE 7 v — 7 % i)
WA DAL LT, (=T A ) R_R—=2a DT Ty h T —Dht
L CORRER L] Tk, kOB « /NEEOWFIERR SR & LT, JbET
VENEDOL VB —EHTICRE Lz, THIE = ) obicE&3 5 A
MOER] TiX, T3 FEEZEZ DA /) X—va VA7 — VA THA
VA= NVEERER LT, T4 ) RX—v 3 ORI BB ) oL - E
R ONEZFEEIEE~DOEBR] Tk, EHIEE A LR OMFEIEE) 2 38
TOHT R HIE AR RE Lz, iAo 7V Y= 205k - FfE &k OEFE
MEZE~ DR 12DV TIE, R R mKEDO TR ER D 7o O IR E R
EEMANCE R LTz, TEOMZERIE T vy =7 FoHitE] 1220V T,
TV — )= g VSRS a2 7 N A L GZR KR FREA 1T
B D FHEFEMFIE A HEME U7, TEBSM 72 LR R OHEE ] (2o T, &
nx I vy g VEBEEFREZE Y 2 —I2B W T, EEESEE TRD20) O 4 A1

<FEE & AR#L >

FEE ;A

TRHL : FrEMFZEB R EN
& LT, [ 5 4] pERT
DR E RIS | DR A B
B L7-B 2D 7=, K
(2. A3 L o A Rk
T 5 AT N O ) & T
TR L2 &
., HugkDOEFEOHIE
B & T 28 e
L D e T 2 5 R
HEHTWD, 209 b
¥k L oE R LIz O
TiX, A hfE~— 2~
DOBITEED D Z & T,
I [E WF 78 D & 4 42 it A
DR, BRI
ATz, TEOWFZERI %~
nYx7 b D=

=

=~

£ | B

<

D

P
<
Aiff
A
+
5
D
i
A
Al
So
D

AfE I =
7o PR >

Bt 1 o A
 ER L
B FE
7t B ¥E 15
L CH
EDU —
— v v 7
T RS
EER
Mk tt
ST

lutions |
EAVAL[ N

128




fEFE R 2V BREDSRISE T 2 T HAir O WFIERR % 2 et L7z,

12, GZR <2 FREA, Al 15
LY 70 RTEED
NEDO 34 et L | (23
EDHEMFIEIC LV FE
AE L7, TEBRAY 22 3L
WFGERHSE OHERE ) 1D
T, [HEEEE TRD20) @
5 4 (BB & EIRS IR
Ze DA ) 72
HEORREEFDZ LN
T& 7z, REILFRFEE
& ORELT S A5 FITH N
SHTWD,

LB, WFERHR A & A
KALT % 7= OB
v XU AL MELTH
T 7 R R A A T
L. MOREEDT —~
2B W T HE D KU
PLEICER L &%
MEMIZH LT, B
A TA] & L7,

<FRRE & xfi >

55 5 HIth RIETINICHE
T TRREHE) 12D
&, b g%
ERT DI, o
FCHD A TE -
HH A 7 i) BE oA 2 D
G T2 5 2 &7
<. IR DR KL
Z B U CE A R
O FREE=LY T
L. XU e 7 il EE R E
ZHIETRETHDH, Fr
2, ¥ L OEEE S LL
FicEibsEs 2 LT
GOt AR
RIZKMEE 57201
I, HIER A e RS
FEDORBITEE S 720

AL
@ I 7] 98
KN B T
% i Al i
X — R b
[BYE3 S
F~DOAT,
PANBE AN
xt9 % %
A K OMiF 58
T I — T~
DA '
T 4 7 A5
I N
fifi - il BERR R
ZHEAdE L C
WaHZEN
B BLID
728, BRFE
L7z,




(1) BEEN
L L CokE

HERDOY —
X— 7D
TTUREEAN
2RO BT
W5 LT D R
HAEHEET D,
ESEY
FHoE R
i 7K YE O HIF 3¢
B ORI
Ko B ONE H %
R L, EZH
AR O iRk &
BT 5,

- B E2RK
DA ) XN—
IV AT A
%58 11T 5
T 5 LA B
&L LTUEFRE
YN 7NN 3
BEOREET
% Y5 DI K &

(1) FEEANE

L CO%EE
HEEDY —X
—Y 7 DT,

R EE NITR®
5T W D Uk
ST S, AR
O] hall = S 11815 5
7K HE D WF 58 B F&
BCRZARIN L, A
) R—3g vy
AT LR )T
E 53 D
B & L Too&kEl
il e AN
FHAN - A
VRS Y L]
o EFEEIC
Koz ttalmE
O fiF P\ H kT
2 5 g K
D HF 58 BA % T
v ki,

F 7o, TAD HREE
2019 (“BFIJCAE 6

(1) REiEANLE LTk
il

- HEROY—F—
PRINGNIESE T 17 Sk 3N
i F IR = K HE D WF TR S D
B M & O 2 {2
L. EZR0RE MR 2 5
57280, S 3FEEIC
WE LTI 5 H pERFO
e G lcHESE, R
L OIFRIMRIZE T 5
I A ME EITFR—ZA0 5
TR E N — 2~ DT 72
E. A/ RX—var-xa
VAT LOHEE L TO®
B 2 B 72372 0 DRI fi
EHED D, Flz. PERMFO
wE N E X vRET 5L
FNE 72 H /8T A B ST
T 5720, BRESEOMR
EE R 2 5] & RIS
EHT 5,

- TAT BEHE 2021 ) 12 EED &%
SlEHrsx. NRFCES

AR 3EFEICHRE LT 155 5 81 EERMTORRE 78t (BREH#H) 1285 T
I ar I rEETL REAEEOLFEFEICEBIT S a2 MESR EIFR—
AN DR R—A~DOBITE, £/ RX—Vvary - Zav AT O b
A THREEIZ M TR 2 D T, IKHIE A D H12H -0 | B8 TE &
K77 a7 OFtNEREE NRZEZ K D720 OB FEREIZ L SN M
EEAFE L, SRAEEIZ4 A, TAL 1ILA, L HO4mFEK L, £EK
2, 500 4 DBk B 038G L 72,

TN 72 T NT LV AL T DTN E A 1 4B L, #HEE, FIBE
F. W E 34, SN BRE 3 4 D 8 A L D872 7o Rl CHERZER L
7o Flo. AR Brm) & L CEMBITHRE S 1 44, AHHEM
B () ZIICOBITEREZ AAMEBE Lc, S 512, ERIIRESH%, AASD
R Ok U TR T R EEEC ERIHIE D FITL > TED X 5 il
CHLRENE, LD ULILATHZ LN TELHDE LTHM 3 4
FEICHRE LT [EERFE Y g ) I2oWT, TOEIBUCED £ TOHT X7
WL U CERIMTE&E A EE L. RAX—0 L K — REFTNICET - i
i HEORBIEHNZE L CEMBOT AT RAE#- 2T T4 7 AE#
EHT,

+ TAT Bk 2019) O 74 v—7 v 7 L UTRT 8 REICHRE L7z TAT Hils

BOH AR L2, [RIEF
Z, R OB EHAT A &
Sl 2 HF7ERERS & L T
5 A = L~ L O iR
ZAKR BRI LT S
7o OIZE, BEAF DR A
WZIN AL 72 W A B D fife
(ESNPN =DA%/ 1
FlERE ML TIZL
W, WATL T, A5 4
N H ISR SN D
SRERE N & D EEE I
WCIE, W OEGEAHE
FANTHERE L. BURD B
KALE D X 5 7ok fk
HE - HEE A FaE T,

AR R A 2 TR T
5L EHIZLl Eo R
AHEE L2 & T RE
FEtoEBIZET 5K
B HE D AL AT D 70 28

>7,

FEREGTE 2 4 TEER Ly
HARDKHEEIZEZE L T

130




8T 5,

- Tl BE o 5
(2 5 BRI R
0 R At D [E]
AT BA 5 1A
ANZFT LD L
5 5 W 5T B
SEA DU N -
(g ot A AN
CEANDERED
B f 72 B O
T R, Feix
2o HER - H
EAORAN e %
A2 b & ENE
ERAR

H#EA 7 X—
Toa v HE I HE
R E) | R0 TR
BB A /X
— = UG (B
2E 1 AEA
JRX— g
W HE e o BRIk
)| FITEOX,
AN LTHBEMF 28 &
vHE =P ax
T v g v EHE
KRR
— B CREFRE O
M EREL T
W9 & HEHE T D
HFEAE IO L
L C. o ELAF
JEREBE S L oD E
ErFHET 5
ETCHNED A
) R—3g vy
AT LDEFIZ
Hikd 5,
T, 48
(At D K EE N
(BRI T HEE
[ N7 4 98 BA %8 15
N i 1) B 22K
ZEON L7 A
ok N B
20, [FHIED
il 4% B ~ o 1
IKRIZE®RT 5
EEbiz, FTNIC
BT 5k E o
EHIBEEZXY
DO MBI EE
0 2 FE AR B9 1
B0t s,
9 LIk x
72 B % 2h B 1

SRR, 15O (E S
LML HARD AT O
TR L OB DS &
et T AT neEnrsERd
KRy NT—7 | miEET
a3

-Erx Iy g EERE
FFTEE % —1X, 5l &k
X ENFTERLS O - B
FROEHEZITH L BT [l
RERErYexzI v gy -
A ) R_R— g )T K
HEHET 27201z, THIR
BEYuoxIvyar A/
R—ya S ICEE
BRI ThH oM FHE L OFEF
ELTHHET D,

- [E] ST AT SR B 8 05 N e 45 Bl
BERHEEANCIVELN
T R A g R~ 1Rt %
Z LR, BRI
B DTG 5,

« PDCA Z @8N EA L, d
. O HE TR - BAE
H7p~ 3 A N & Ed
%

(D x| BRSO SO I SO S5 Lol L. T N TnaBAFZe B 5%
X v NU—7 | OEESEORFE K Lz, BRI, YRy hU—27 0
Web %A MMZBWT, HiZEE., FIASE, FIISBNEKRT 7L 2 ) U —
ALY AR YT LBMERLF T 2 kR AR L (R 70 ) . AN TTAEREICAR
BT B R L O BULIZAR D AR IERBIE 21T - T2

AT WFZEBREMEHETEE O —BR T, AN LHBERFZERR R v hU—27 . FA VF
Foe A ) R—=va T x—TF AHEMOER 7 7 U AKMEED 3 FEBIILR T
[ 3EIHMUAAL ARV T A ZBAfE LTz, (BF44:10 A 27, 28 H/H
AREFARNAE)

AR AR, ENFEILE DA - B REEEAAT O 72D GRS DR
TR R L 2 — R TR LS S0 /N D CCS SERFILE 21X Lo &35, BN
OISO ZHEHEST D TP eI v v a VI 7+ —T o) ZEHRL
(FMAFETAHAH, T4 B8, A4/ ~—2a VRIHICET I igE 2
1T-7,

- R EE SLAFIE B TR NFFBIREE A (RpBIREZR) (2o T, [RIMIEE 28 A
AUy bREHT 2700 BRI FH S EACL VGO Z EN
WHFEBA S IE N ik = (S8 1 2 3B B AR/ B T ettt L AERIIC B T S (R
il BE O3 1E TRV R 2R E IS FH G LT,

- BRSO IE L =y POEE SFEH THLIRY = AT — AL MIBWT,
AR FE VL E R A M A B L. £ D PDCA 123, A UANT D
R ToRERE = 2 HEE L7z,

n— RN~y 72 ERIOS U THEBT LR O FEL IR S 572 DI
RIS U TR 7+ v —7 v FIClRY HA T,

FEREHE A2 CERR L,
HIEDKEIZEL TWH
%o

FRRE R A TR L,
AARDKEEIZEZE L T
Do

FRRE R A4 TR L,
AARDKEEIZEZE L T
Do

131




(2) PEFRAIE D
5OHEICX
LHEEN &
& H L7246
L HE I HE O 7R
b & RFE &
TEFSF D HEAE

®EF L DM
51 15 5 B e

sRfk L BT ERE
AR O Al
&t EAE A
DG L %= HE
S S
ICRME &%
15 DYER 7 X
LT, TR
Fiffie A/ _—
va VA O
AL ICEE T
DiERE) CERR
20 FFIEHEE 63
TN EES K
AVE SR
ENEBNL L,
=TT
75D R
P9 N A4 % fife O
LTHhELD
L FEAFEE D
TR 7

WZHEHE T DD
12, PDCA DFERETR
LAZ & 9 2% i fik
il s L%
fTHZ2&ic&m,
Tk, FikooH
FHy - HEEW R~
I A N FE
s %,

(2) FERHEDD
OHEIZ X D4
HMIENEIEH L
7= A% I B e
DAL & REE
GG D HEE

¥EE L O
5 HE A TR b
L. WFEBRFE AR
DA & a5
E~DOBEL %
HHET 5 LD
Iz R & 4 S
DILK =K 5 1=
D, TR - A
g _X—3 g Al
o 3E Ak 2 B
T HEHE] (A
20 FEVEAEES 63 7)
235 < AR RTE
MEXEIENE
TN, v—T T
ST EDEE
SN 7 R RS
LAz & ot
[RIF 55 DA -
AR - W - HK,
FMEEIT I,

7eds, HREIWFZEIC
BT IE &

(2) PEMRDINDDHEIZ
K DHNRIEN 2 18 L 724k
R RE DR & R &
IR OHELE

< N5 4 A Ok ETEH
SRR NRRSLIZ AN, R
BEEXEAR EE O | Rk
BNk N

- FESFE SR K D LRI
FesE b DI=b D HA KT A
YO E A, REESZH
% L9 5 LEFEERK,
REMFIE A K O A FAE 2R
FNAMENR— R 255 H T &
5 XD ITHIE 286 5,

< BFN5 A 4 B ORRIE RS SHRIE NGNS T, RIFIEFEE LD Bk
RITHEBIEANEEEESESM4HE 10 A 19 BICBEL, Sf5 42 A
12 HICHEICIR 238 ] R E 2 RIS EEA IR, BF 5 43 A 8 BT
PEERFERAZZHE LT, DM 544 4 A 1 HICERIERSEBIENDOHRN &
FTELTWD, £z, BRI A ED 2 & & bIT, BUEEH % IHRE
ANTHEOHLERL T BT a—AFEBEFFEEDT v 77— MO FED
A —NEEBLEELE e Yy RO F v =), a—F 42— h
¥ (B¥ LA A2 B Lo KELREIFIEORES) ., 77 V7 47k
v hw R T A M (EEIEBEWIRE ., WFEhisE B - #E % 2 Ei T E)
RN OE LR WA EE L=, 7o, TOHERELRIEL., EYEHE
PEERS S TREE LI B E 72 il - R BR 2 6 T 5 \ P AM 2 REEESEND
BT LR E (KHOREZ1T > 7=,

- TPEZFE IS K 2 LR IRb DT b DA A KT ) &I E 2, RREE
G UG & T % SERIRTIEELK . SZREHTIEELK0 K OGE ARFFEELK0I T~ — %
) REATE DL D HIERE. BEEOWRE, V1 RT A4 vl E
ARRIORE 2T >, ZHUTESE, FMAF9H 26 ALY MififE~—=
2591 OMEF 2B L, PERBF OGO IALIC B L7,

R RE R 2R L
HIEEDKEIZEL T
%o

M~ — 255Ky D&
ARSI 2% L, 9 H 26
ACIRE R L ot
[FFFE K % [~ —
A ) AP REAT
L7z, ZHUC KDL
LT, RF&ESESSHE
DHIR ., HEEFERKIITHD
IR o Tz, BAEZKAELL
FIZER LTS,

132




% L o [E B
TEDRK) HAT
INCH - T
X, ek T=
A MEEHRY
no, [FEPE
B kB4t
A WF 28 581k >
HA KT A ]
GEffiD (&
26 H X
R - R
PEZER) T EL
DX | FEMRMFD
[0 ) DA fiE %
R LT i
N 2T |~
DEH A 5,

(EZEE . 5]
PE KO MF 23 #1425
AR O R b
PRI AR - FESE
g oAk
CHERT DA
J RXN— g v
ZRIM LT
<T=OIZiE R
MaEEHFELO
3[R 9T % J&
BIo7el L,
H ) TR &
SEEHRTD
ZENFERIC
HEREGE T
HHTD,

SrEHRTED
Lo, ELOMH
G WF 52 > 22K %
T2 8 7o C
WX, ek [ax
[ = N
5. [FEFEEYE
& B IR 9T
A D A R
A ] GEAiRR)
(&5 2 4£ 6 H
SCERRF A - R
PEFER) FITHSD
& PERRED [0
Dl il & % fE L
- MifE~—=222
HI ~DERH % [X]
Do

133




(3)4M58 & D
W SRV B 21
HI HMEE
T N—7 KR
RS s !
AT 4
7 Oft -

WF 783 8 & L
NJLIZEB W T
A A L2 4
i & o E TR
5, RFEFIEE
& D AT W
J1- BT 52
EaER R T
e SN E D
F 2815 B 127
T DTN —
7 KON 9
(% L, NHRE
filfi 12 F5 W C i
1A 2 T S
ZETnz ks
H B HEIZX
%ML o ig
TER . WFFE DR
B EN A 1
fif 2 %W 5e &
Do E1T 5
72 IR
Iz L o TN
D65
£ 95 7ot H A
ZhE e L E
T 5,

(3) 458 & DHF
RIEEICWEFE T
LA E v —
7" K OME & 2 %E
T4 T
4 7 Dft5-

TR &2 L
MZBWTHHE
R B2 S8 & D
HEETEE), R
72 4 DS
W) - ZET 52
Nl N [ B
D, A& DHFSE
HENZEF T 5
T — 7 J OV
wHEIC L, AT
RFAf (2 B T
I N X TR S
L2, %5 -
- A YU
oI,
7% D it |2 F B
Al % 2 B 28
B OB EAT O
72 W F T
& o THHE KD
Abihd Lo
fER A &2 HE 5L L
HEHT 5,

(3) AN & DAFFEIEENIC
WET LM REHE TNV —T &
WMl 2 2kt 514 20T
°4 7 DOfFE

- FEMRAYIZANES & D HETE
Faed =, REE4E%
T L CHFZE O e (2 kg Eh
BitEZ A4 T 47
EHFIE T I — T~ D
R A2 AT H1E0, FFMm
Zat R ' ERRE K
THA T 4 7 EER
T DT R ST
A

- REESO— %, BAEFBELOERREIZL U, FEERE T LT s v
— FZERR T % A UE L,

WEFEEAE 2 L) ~DA 2T ¢ 7B LT, RIEWIIE & OS2
oo e LT EBRDONR N OFEHEICEER LB SR 5 REE 40
PR S L | WFFEEMICERN L-#F & L C, HENZEIC Sl LA I E
Bk L7 B30T 2 R E @ EERIES 2 7-ICAlR L, Sf44F 12 A
1 BHAH ThatT L7=,

FERERTE A TR L
35 L OB FEFIC
‘oSN THR T NV—T
M OME N2k 5 14 >
v T4 T EMNET D
HEZABRE L=7=, H
BEDKYEIZE L T D,

134




[(EZE . &)
SR Rk
BFaHEe LT
WL 2oz,
LR oA EE
NziER L
FerE R b & %
H KT 5L
FAE & L~
T O R
& O RS H)
~D BN DA
#HEZE U T
UNGERE - &0
Y — A % Y)
(CHERT D 2
& MIEFIZE
ERAH TH
DI,

(4) A =7
A ) X—3
D77 vk
T+ —AhL&EL
TORETMRAL

Hile oD HER - F
INME DR
T v — 1 ¥EE
D HF 5T B 7 D
B2 38 L.
FPEX DRI H
IR T
T2, Jovmtk
ffrafMH L~
A R0 B il A
N Cc& 5
SR A B
fiid %,

EYeNE 2534358
78 = — X%t
T b A=

(4) A—7 A
) NR—3 g D
77 v N7+ —
LE L TORERE
G|

itk D FREE - H)
EESN T ¥
— A2 DI
BR 3 D Bk % 3¢
L. FEEOR
Hizo 72 Tw
7o, Sebmekfi
ZFRH L =R E
R0 5 A i AT 2 A3
TX 5 XA
ZEAHT D,

Fo. BRI
= — R T
HA—T A )
RN— gD
HRET LD,

(4) F—TF oA ) _R—
ayDT Ty N T xH—ht
L CoOgRETRL

- SElnE A AR U7 E
RFHfEsTENsTE 5 Tk
(2 A 1 NS Rl I iV
Z— (RFFR) | &7\
T 5,

« A= J — 2 J— A
(SCR) %54t IR -
s aitH LEEFE ey
=7 b (R A b 56 IFHRIEE
AT L FE R ST R 3
HE) PR E2—
T A 2T HIEYLS PoC T
et L, PEERS
REHEDL—PF—D=—X

< A5 AR 5 H OBHETICIANS, A 5 4E 1 H 1 AT T MERET 2 v b oo
VB F—] ZRE L, 55 4E 3 @S IMEEdEE (A~—F 7 %27
A V) A K D i BERE R AR 2R N T HART - N L5 OFFAH T2 B9 % Rl ER
FHMARAT 72 &N AT RE 2k i - M 2 B L7z,

- NEDO 7R A K 5G {H#E(E > A 7 LAFMEIRILAFSER S 3 IR A O
Setin PR RLEHAN OB (a) Jolin B RO FT TR (More Moore Hff7)
DBRFE ] 1B W TIL, B 3 FEICIHETE T L2 16 B OEAREFED A —
— 7 U= b—2 (SCR) ~DHEft « 37 FIF 1B & 70 B TR R A e O Y (i &
>, 2 nm HEART S R T R - BPRHEAER R = — RIS D TR e
ﬁéé{z&?/\{x%%ﬁﬁzﬁfﬁg@/s,( 2y KT A O E| Z45F 3 E}‘Ec:glg
for & 2 L7z,

3T Y — v — N —EKIGERT 2R v Ea—T ¢ v
7 HAEBAFEHL S PoC (Proof of Concept) N7 EA(EIZB W TIL, 2EEDN |

Bl Tk o #
b D3 DB —]
EBERTHLITLDY
AR RE T A A CEERK L,
HEOKAEIZEZEL T
Do

ARSI 2 2O L,
HAZ D KU % i 72 L C
W5, [ARA N 5GIEHIE
153 AT b AR SRV
PR FOEE T
nYx/ gl EkEE
HEME U, [EI N8R4
3 7 1A% 1 22 i D — BR &
oL &b, BEfF

135




A RN=
a v DY E T
KT H720.
TIA fEtE & >
42— | EE RIS
D& —
2 =T
BT 5w ER
i - F% 25 D BRI
i1 72 # i o Y
LHZHED D
& & BT HFSE
A M - B 2 2
B E R T
5 1= 6 D & FE
N DT
PRIZHELY fHTe,
Mz T, [PEZE
B IR bIE
(ERL 25 4R
BB 98 ) (I
FDE | FERT
DERA S D
g BH 76 il 5% 55
DEFEEIZ X
%R % 75 %
(ZHEHET 5

& BT, FERRAIT
BB is~
F ¥ — Al
%% L —
JVEE D RE L
ZiTH Lk b
R EHE X (LUN
R T N NV
7y IRIT A
%I D PERM
B oo~ T
¥ —72\F T
< | PERRHF & AR
E N NOE I
AL KA &

TIA i % —
K0 fifa Vi @I T Ok
VHE—=DH AN
— T 4N
AT I (CPS) WFZE
M., it 2 —n
Al FBIEL Y 77
K (ABCI) ZiZE
W, teeREE
RDO=—X%
R T ARZEER A - %
75 O B A Jo OV 3
Mz, WFFE
fiff - M35 % Zh R
IZEE T DH20
=Y S E PN ]
D R IZHL Y FH
el lblc, /U
N D RLRR B TR
M EHEtET 5,
F o, [PEEH S
Jrsfbit ) (CFRk
25 FFIERESE 98 5)
(ZHEDE | FERTE
DIRA T D5
B %6 it 5 <5 D 4
00 X5 R H
% a5 EICHEME T
Do

I BT, PERIEL
MBH X F ¥
— Al IR D X
BLr— %o R
BLEITH & &
HIZ, WFEEEA
LB ARMLT
v TR CAIET

% PE #6 B Bk
N F ¥ =12

TR PERRMEE
EF L DI FE
AL, Mk L

WIS %5 SemE R o ik
BEINOBRIEEZITO 270 8
IZ& 0, ERIFR A —T
A ) R_N—= g VLA
[TIA ORI EE2 X5 &
bz, TTIA) ZIEA L=
[ PN 8 R 5T B 8 ARl 2
LT,

- IHWFFERR I - #aR D 1E
BEIIBWNT, rtERT
— A HEEM LT — A —
Z4b L Chiigk & L COHE

EEbb Ll b, AMHE
2B W T, BEHHY O~
DIEEBE « T v AD I
2B, YT ak R
DHEE BT 5 HRE A BN
HESE, AT 7 L—v
a > ORI 2 —
P — XN TX DA
Hilf A2~ 7 OBFRE 5| &
X175, O, BafRiE
fg & U CE P A O
- R AZHED 5,

- glEREE, BEFICLD
FEHERIER D v X — DA
IN—=T NIV AT A
(CPS) WFFEMR, At v % —
D Al BELZ U R
(ABCI) OFIFHHILR 2 L |

FEZET L, 2—F—0flfEEZ &L [TaktX7 77 hvr— N HOKNE
OB H B v 7 O A HE D 1=,

R 2 FE L WAT LT SCR T 2 BEAF- 8RR il O SN A &2 X 0 ik
L. DMSEELEZ D, BANMIZEHE (CIP), ¥, RF%E 75 Mfkic L 5
159 RO RIS G L, SAFZEBA s IEEh &2 38 L7,

F =T A ) _X—=m LR TTIA) 2T 5 6 BEREILEI T8 14 [ TIA &
VIRV UL (B4 10 A 20 B - BHIEREE 500 £4) ZBAME L., A -
FUOHIVEEERIG IR D TIA OAH% O] BAZIT o &3 5 IRRIEE %
Fhm L, [TIA)] OfENM EE2K -7z,

F7-. 5D 6 RS T TIA BRIKARE~ 1 A > b 7 b—T Ak L, 8kt
ZJEBAFEIRHIEENHIZBI L C, ITIA] 296 L2 B8R AMBREZ X LD LT 5K
FHZEF LT,

C TR T AN AMER T 0 A A = 2 — OB & AR ORE S m & B
LT RERAT =X 2 RMINCERT D INPF 7ot X7 —F _X— 2| ZAEE
L. FIHE~ONBZBME LT,

Seui B AR BE RS < WXL (RTFE NEDO [ -8R oo i TR (More
Moore #ili) DBHZE [/S4 7 v N T A4 UAELE - Seii B8R BLERIN] ) 12T
LIEEE AR N 0 AR ERS ISRV CE, Bl Yo R Y EEE T
nt AL T LU—F KOWIEE EOERIERICSE S YD 2 LT, Z08RE
IZBI L TV D EOMRFEEM 2 H B L mikm L2 X5 2 Lick > TURAN
IR A & > 7 (T B AN R E) 2 BT 2 Bo 2 50 3 212 5] & i
=52 L7z,

BN 3 FEEITE D T AM LR D T EHZ IS & BIFE NEDO F2E0 A
AU a—T 4 RIS EZITT D LTI E L e DT N A A
Tuv AL T T L— R EOEM A O % I LT,

NMB R OWFZEBR S AR 380 W N BRI S - M B L O — ik %2 X
B2, SCR ZidEE 3 AR AT — 2 a VAR T, fixiEs - it
7 a AN e B AR RS N 7 e U ERRRE LT,

BRI FICE E R X, TIA EERFFEOHRRD—DOTH D [TIANT—= L
J hu=2AY~v—27—)L (G4 FESMNFE 1234, (CFpk 24 F~5Fn4
FOREH L2 4)) b, BEERS—L (B4 FEESINE 44 4, (O 28
FE~Sf 45 Bit3684)) T Web U TR L, 26 OEHLIC
KO ANT—x2 V7 hu=7 A0 L BESSTICKIT A FAMOERNE
EIZED BT,

- FEIAHIF CPS FFZRBZ-E A LEESL RIS T A e B 2 HEET A 7= 0
FERRMFa =T N TN BERERD DS 0 EFHfE= Y — T
L) DAUNR=FHLE LT, 7A My ROIGH, LFEFEELHELZ, &
3 ARFEIC S X e = RIFMEZEAE L & T D PEFE OILFRINFZE 2K 80 55 L
TW5D, FRZAT 4 FET, FHICE T RS 2 505 S du, KA O K FRFIEHR
FNTDIRMRN o7z, NEDO FHEFEDOAMIMERFEFERE TS, S DITHHLICHHEER

DOHEFIH %2 X v (e it
L. FEERCKFED
— P —D=— XTIz
% S 8 R o R E B
MO EED T,
bIERESE A TTIA) HERK 6
HERE AR IR L,
e 38 (R A I8 B 38 & H D
W2, =T A ) R_R—
= LR TTIA) ORI 1A
EEX -7,

HAE DK 2 it 72 L T
W5, dHER DORES) &
b5 INPF 7t 25
—H = | OB
R, HEEHBDO T TOHE
B & Ao m K OE
N g P TNl R
[T Bl BE R IR R P
B E(T-T2, 12, 7
NARATuv XA T
7 L— 2 EOEHM AN
D WA 2T —
V7 hu=7 xX5p8L
HEESHICBIT D
FAM OB K Z Ehi L
770

FEREGTE 2 4 TER Ly
HARDOKHEIZEZE L T
Do

136




LT F ¥
— ORI H & 2
T DD
Al B i 2 4T
Do

(EZEE =]
EoBUR L
HERFET
& B HEL - H N
12 o £+ A
fiE - ZEPEME D[R]
B L PE
AP I & 7
2 E B D 43 Hh
WY FDT-
D D X% 5 I
FIZEE R
HTH D=0,

TR F ¥ —OD
Al A2 EET 5
7o 8 O K 1 H i
21T 9,

TR — T N
20l U 7o e & it
rHEHET S,

- TREEEFHI G R ks (R
% 25 AEIERRE 98 &) 1Kk
DX PERMENRAE T DA
ZEBAFE R S 2 W7o T R
TEEN 21T 5 LS OF AT
92 W & A& JEITHERE S
% e i, BIEFIH TaE
72 A FEE% > B % Gt ek DYk
REMetT 5, £, fusx
FIHFZFE OFEME R o=
B, KRG - Fhis s sk
L., AR — At— Uk
W CEMEX D,

- PERRAF AN IR T
— ORI EHEHET D720,
BRESOLIEIC LY, ER
WA B R~ o F v — I HF
FHEDHIS 256 D Y%
RF =05 D—EREE
DOWREZ & ATRE L 35 &
EHIT, HIFBHREEE &
& LT ORI PEHE D FEE
R G- B T#% 058
I RTRE & T D IR 2 B f
T 5,

- PERBAIE O FE R % T
L7zASZ— T v 7RI
DWNWT, Al DOFEKR D
RIS %08 L 7z il G
Fe~Ek L7 B O¥E %
AT & (SR 2 A 2 &
HES D,

BATER L EENBE->TEBY ., CPSHIEHATER LA —7 A ) _N—
2 AT T2 AR fE I OTE B S HEEE S LT D, ABCT (2 DWW T, SMEFIH
(X315 1 (D BARZE 142, K5 140, [EHF28) & 72 0 Fn 3 4RFEITH A~ 16%HY
U7z, 7TEBEOFIHANSF S LN L ORI A TH Y . FIANES L T
Do

s REBNERE DPLROETE LT, FEFITRUL TR s O FTNFHE L OV
R—yara—7 4 F—FEBUTINRE TV > 7% 5 LTz, & OfbF %
F 2. RIFHEEE DO —HLOELZHE LiED T,

B4 12 A 1 BT, BEENFEEFENHND LN T Digx e L
T, 72 MBI E DAL, 5T K ORI W D Tl DN 2 O [ % i |
METITEM ST T8 FrNGIE O THFEESE O F3EE OB F2E B i H
(ZBI9 D EH) OUOEELTV, FIAATREAe sk & LC. S 3 FFED 4 fizk
(O 1176 7 B, @2 < IZHKIR = 3L — G sk . O &4 i %
IR —MGERT A~ — b T AT DFFEER, @O B B AR FTRE = )L — W ZE Pl ek
WFFE A B EIRRR ) (SNz., Fmiz 2 figk (B2 X 5-45 8, ®>< 1L 5-
4T ZHUE L, FIHTRER 2B iEs S 2 JL R LT,

Fio, MusxtRfticH D FIHGE - FELEHE L, FIHFEEL AR AR —
AR—VIZH#H LT, TORER, DRAFEEOFIAEE L LCX, BEHEAER
RET R F—ET A ~— U AT LT AL O < Ik o 7 —5-4T % | 2
EHEHEAEHE LT,

* FEERSAT BB i~ > T v — B OHERE IS A1V | SHRESERT O 32 b OV 7
HEFIZRT oIS 2 7 AICWIE Lc, BARRYICIE, WFIEI A DS EER AT E TS
i Ty — 2 T D56 OFIIEDb DM A "Re & L, 78I
Snfe R E O BTN X 2 MBI EEME DOREE (B i G IR TR OB b5
Te) A2 % L7z,

CEREHIC BV T N TF v —AIH O BGRCAIZES U T v — I K D FFERR
DARFILICOWTIHMITT 2 5. [EREFHIO F51& ) ~#ricedt s & L
THIRE L. B ~E Lz, R T, SERRHI Y v & X oY) - 3 b i ak s
WLV EME L Dala=b—a 2 X VIERD OO~ LT <
£ 9. FHliE~E@E L, BEEA~OFAT T 21T o7,

HERIZL DM E
EORMICET AR
gk & L CHI=IT 2 fak
BEDZEnD, HEE
DOKEEET- LT 5D,

FEREFHE A TR L,
HEEDKMEZ M- L T
W5,

FEREGTE 2 4 TER Ly
AEEDKMEZ M- L T
W5,

137




(5) Hefrig e
1) DFRALIZE
T AM DO
ik

SR (TN S AIND
AV F 5T
B NKF DFE K -
B 15
fRAE T, PERRATF
N H REH
EREHTH
DA/ N—=
a AT — )b
RTHA R
7 — VEED N
B RFEFED
T 5 R % X
D HIEFRIH O
REEHED D,
& 72 PERRAITRE
Bl + 57
N s
— Y v THE
ASUNE iR
%l U CLER
MR F ¥
— DA H PR K
AR Rk
A5,

(5) Hffrit= 7
DO IBILICE T D
ANM DR

B Al #% = ) o iR
fbizwm 5+ 25 A
M OFER - EHE I
b TE AR,
FERSHF A3 HH 5 <
THEHEREET
HHTo., 9T
J1584t. - TS
FREERE N
r— (2 A
1 A#G R 7k
e A/ =3
YERHIRE) ] I
B DERD S
mPEICESE, A
JRXN— g A
7 — VR T A
VAR T — LD
AN B F D
Fe - R E X
. HIEEFRIH Of
EEED D,

A /) RX— 7
AT — )L B W
Tl LS %k
D FIEE R
KEBEA M
T, FERMINET
% E TR
72 Nk & B A&
E LD, JAW
IR SR

(5) Heirig ) D5R(EIC
H9 D AN DK

A ) RN—T g VAT — )b
IZBWTIE, EERZFL
& L TR AERITA 7 _—
T T IR PG
THZEEHME L, T
A B VK Pe A= % b B2
2. ZEEO=—XTE5 Db
W7o« O, ERT
BT HAFZERRAHE. &
HAEEHE R E a5 i x
Ehiid b, £7-. 2R
B L Tz - HE 07
077 AEREL, AMEB
ROEHIE EICED D, K
L OEEERTRD . Ty
U7 AR T 5 fE et
I, R R 7 — 1
~NDISEEIC ORI D, &
THEEORMEFE L@ L
T, ANy NU—7 DYk
FANZEBNT Do

- PERRMET A R — L
IZBNTIE, fhitdEr 7
oY= s MIREL, KK
AETIE, VAT LEE,
THA BB EDOFIELE
EL-T ey s NS
IZHEEET DWHMEZ T L |
R 2 FEEE T &
HTEHRAEE LT, AM

OB #E = 1 D
LI A 595
N D F KA B
VLA TND

- PR E O
SRAEIC T 595
N E R

Yivay

“i

A ) R_R=va V AMEBERa—A] TIX, 1240 EHFEE 2% Ad 1 AR
DT v T T NS LT, FERITO B CEF 7RI e s L C B 5 OAFERE /1 &2 AF
LN G, A7 —/VME O - HE L2 L, EHES, ME. Ao
3ODRENEFNE T, £/2. HAIDKBRE L THEH IO T A L 27—
NWEBEE L N—T T — 70 R A, B IR A B oM B
X o7z, EHAEENHE 2~40H) Tk, ©EICB T 2288 R DO EEC~
FT A N EERER L CTHEAR, AE T AR, RIS TR E oIz
HHES DA ) _R=2a A & LTOFENRIATR TR ik (&
3 AEE £ TORMEE T4 347 £ O, 4% ERREIEERD H2<. £, of
AFEFEIIHICEELZETALRBY,, £ HETERL TN,
(RN E R 2 — A NI BIMERG T DIedF T4 Uil L LTz,
ZORER, FHISERFZOMRICERY . 5 3 FEEE 35 4) & LRD
45 B D RFBAENAER DO T 1 7T W EEfi LT, #3% « mE CIIRFRAE
W O7 s 7 KAEm U T, #@iE), 5. AN EFO, if5eE & LTH
SET DT DI IR FE S A BERL U=, E T2, PERRAFO N By 7 ARIIFSRIC D
WTOMEFRE HE LURE D DIFERRT O A 7e b M RE & L CEED D
A=A = NVEIZRE LT, B, T4 MBIt A7 — VAR
TOREARDER SN2, F HERRZRICZV—TTOIRY IR ORI A H
BELTRELSTWEAK S DO TLRERY A, &a— AR O,
27—V 0B L DRFHEELHE L, A0S TIERS BRSNS 27 —
WAEDNHIFR Y BT — TR %2 i LT,

IR —a—X | TlE, 84 DEEMEA L 84 DEMRMIIRE &5 AiL, 8
MWHOTa I hEx%meEd T4 DA T7 Yy RCEE LT, A7 —VA
X, N, DRIE - BRER T, RIGE - 3Ly, B - EERS), 2 AT 4 T A R
BT (B2 WFEREICH % D8E) ORENERELZE Y Z L2 HE
LT, AV F=T MERRHM GIEOHBETHEEL TWHATFr~—2 0D
KAOSPILOT DFEfC LD 7 VAT 4 7 ) —X—2 v THHE, RKHER, LA
NE=EEITYAVEEBEEOT 0T A T — LA THESIEAKRERE LT O
R A RS DT VT 4 T T == T adTol2, 2HPWAIOET 7uy =7 b
HEDLFTMMEBERICB T 2REGTHMIZRT, 2 APAICEERNET L,

ARG 2 4 CEERR L,
H A% D K HE % i 7= L T
WhH, A/ RX—Ta A&
J— VT, T4 _—
Ya r NMERAT— A
(& T L TEE T 5)
& TWFIEEERE I B = —
A (REFREAEXR) O 2
a— 2R L, 2K T
50 4L EAEfET S8,
A ) R— g AME
T — 2 DETHIXR
A A 2~ D kR 28 % <
(43%) . F£7-. o044
EETOETEIT THA
TMEEINE 7 — T A
BEE ) OZER, 08
MAzE e Y =7 b
(PERRE T8 PG T ¥
L UHE ) ORFFER
Fz, XUTF ¥ —RIESE,
%5 CIHHEL T\ 5,

H A% D /K HE % i 7= L C
Wb, THA AT— )b
T, (A% —a—2x
(FEFRMT B & A 0T
NS & [va—h
a— R (PERDTIRE X
%), THRE o — 2| (FERR
B XS) O3 a—2X
ZEARE L, 2T 100 4

138




[OPC:%: Ak
BT oK - H
EH. ERMFCONF
JepRRAHME . R
EETORHA
vHE =y T
o7 a s T A
FERML, =0
N GIAR SRR
JERR & Al T
D AMDFERK
ZH Y e, F
7o, fEEEA~D
BRAR 2RO Dl
FoHBELAFES
HHEEHIT, &
TAEIZE D AW
%y hU—27 D
YERZE RS 5,
FHA AT —
JUZBWTIE,
S bR % 5
SHL. RS
ANl DA A S
TRl 21TV, $%
(IR S =Y
B L7 b 7
4= KNy 75
D)UY & FF
DOAMMPARREL
TWAHZ b,
FE 23 B9 B GIE £ i
K O H A &2+t
2o B
~—T 4T
REiomE%EH
fBL, g s
— g D EE
(2 B33 5 W gETE
W@ a Y
= 7 MEE) & HE
ETEXDAME

DEREIT), vAHX—2
—ATHELNTZHRAE AW
T, FTINDO AMERKE > =
—ha—xp L L THE
b3 %, £, o2 F5E
DX TA 2 BFEED
NA T Yy RO R %2 A
W, B X 2T heNAT
Uy MITCEREL, V—7
Ta IRV UIRY T AD
BAfE. B AWHE 722 EET i
B2 E~OWHE 2 L
T A IEIICR ST, B
DR FRARZE L DFETFTE
RALANREh 2 BB 5,

TR =TS
L LT, _F v —El
FRFEEZRE L CRE M
IR FE L, WF%E
B o F v — ISR
WZHEED DERE A TRy
Fy—AlH~D~ A R
JUONTERADHE LD
iz, Mk tkoT > LT
V= A v ROBE
A5,

[Ya—ha—2] Tix, Yz —REETEILDEMEZBED, Yika—
AETHONTMAETICT VA v s E T 53— Fts5RE) 2, EIT
R 2B HOPHEZITV, A S 26 HAPMET L, THE=a—2] T
X, 2V AT 47V =X =y THHEERZ 90 4, Filica bz~
REZIIZ VAT 4T T ML LI — v FHHER 34 4MET LT-,

IRHRIEEN & L C RS EOT A VRSB O B RS 2 BF LA
YIA VR Y Y LS EITW, BEE 100 4L EOSINE 2L DT,
HAEBE ML CETOIHE, A X2 BT T4 Tkt FEhi L
DD, 31 FERGERLHEGR OMRDUT IS U ki 23 NI 2D RAN B < Tl
HEXTEBT DA TV RTOHI ) F2T7 2O EIToT-, £7-. 54F
MOHANS, KETOEED VX 27 L5kt . B EEiELga v
T AT BEANMERT R 2%, ETERILANGEIZEA L, F-,
AT E ~D 3 YT ¢ o ZIEE e L T AMHEZ ORFHZ L b - 72,

TNV U=y THHEE LT RN Ty —RIEESE BB LA
T OFEEES %, S 4 PRI 5 [R5 L7z,

A St — 7 VB RERE A T. h—=— A RIEASESDEL R
SNERA S0 BERRIF AN R R v T ¥ — T DRSS A — T  — B —RE
Bttt & oo, BB OB LA E G2 M1 Lz, 3EEIC X 255 O H
B [RIFFELE O/ AT L R L O, BEEREDL TR L, 51T,
ZINET 7 — RO & DB RITH ALY 2B E T N F v —Al
MDD~ A RO UADIZETINEICE EELT 2 TOREIZHITTT
VML= T,V REGZDEBHENR ZE LR, 2
BB 800 £ DIE - 7=, BIER DT > 77— MMIBIE D 5 HKI 35% & W
OEEFET, MIFF L CW i lANEESZ B U TR ONE - FATEZ L 2 45H%
DEBIZEN LTEWEORIZE NS FE LI, WEEOEWIHE & 7o 7z,

Flo. T HATEMEICK Y HABITE - BN HEE T D85
ZH e LTz,

PLEERET &H 7, o0
4 HEEETOY AL —o0
—ADETAIZIE, EHoO
WrEBl % 7a >y =7 b
DY —H— (34), ~
YFx—RIZEE (1 4)
K> TEC1906 B 25 [ BE 72
BOZEH (2 4) %,
SR 70 15 e & B C
EOLNMEZEHLL, £
72, va— ha—REE
TN ZB D, Yi%
a— X HETHEL A
RETTICT A v - Rk
T HMHE & FE g L T
Do

FEREFHE A TR L,
HARDKEEIZE L T
Do

139




(6)A4 /_—
g ORI
(2 W B 7R WF R
Valk:le

P ARAE 5 (Ti
— R % ik foE 1Y
(Al U E
ELTOBS
Jim EEK 5
7= A X —AfF
HE K OH T
ffF 328 O &%
A7 B R EIRR
A BB L 7=
O EHT D
e DO,
B 7 72 g
AT AR
TUMIFFEER B -
B BR B D HE
fifi 5 o B/ %
G (A A

R EL Y FHT e,
F 7o, PERRMR R
X457 b
AR iy BV
7T HE R N FEE
%% CC, PE
RAFEE R F ¥
— DRI YLK %
9 Bkl %
X5,

(6) A ) _X—
g > O A%
C N AR OL:
{k

B ey —
R % ke 59 12 Al
MLUENE LT
DS Ex
X270, [EH
WrEg ) &
L7z AX—Wk5e
F R OEBERIC
9 2 A T
7D B
B, BRI

(6) 4 /=23 DF|
HHZ B 229 T D idAL,

- TERHTIEA ) & I,
Kk 2 25 TR Z — e
ZBIT D T ORI 2 %
92 .

« AR 72 R AR FES N T
PER DTS — RRRH 1= 7
MHE DA H % B 59 58I
DWTHELILLT D,

- EBRAYICIE T % 35 Tt
REZBKRT D7DIT, =
1 DT LI AESh
WHIEIRIE 2 A RS A B9
~<L BB OFENIRIE
A A AT 0 BERRIR T

< WFZEBHFIC RIS B [FEMRIFOBE) THhAEFBMIREED 7 VAT v 7% EhE L
7=,

HIEM LB SN A HE 2RI T2 L L bICHERE L L TCOREIX
BEYHE AR T DH E 2 BRR LT,

T, BEMICE ORI A BTN TR L, e ICB T 25 FOETX—
varrTy 7 EYGL, THEEERES ) &9 LT,

KRR D 2T LR D G L HANZBRT 2720 OBRFE T2 7 HMTERK
XETn Y27 b EHRR L, 13 BE ORI O E A G LT,

T2 POICHEE T IR EBR R FE TEFRET v L o PR I8 20T,
Briz e Hl > — X ORIHCHFZER 3 O IE b 2 R T 2 728, SF 3 FFED 6
AR IN A TR 3RREZ B LT, £70, WFEERIR R R I X 5 E W
727 v —7 v 73 LT,

s FEAMIFFEIRIE 2 -0 M B 3 SRRET 24T 45 BRI OO A BE N URIE 18]
Wi 6 FFI2D T 5 JRIE R 2 A L7,

BEH IR H O F R %
B LR R O
T i A i L, H AR
DOKRIEZ - LT D,
e B O TE 8 S 42
THEBIE R, BEF
SRRSO ESE, A
2 —WEE B« SKERD
7o O DARH ZJEFR LT,

Bricie a7 Hl % F Rk
THIODOKEEED
Bz, & FH.Oor5EE
I T D XEFHED
B T B OVE ] Ay
RERED 7 yu—7
v TEE B IR R ER B
A L BAE DO KEL
7= L CWhAb,

FEREGTE 2 4 TER Ly
AEEDKMEZ M- L T
W5,

140




R LIRE 2 et 4 5,

- WFFETREN O Fls & 72 B A
JeT N— T REDE TG
FEOBRICEDY AT X
5. W7 — TR 5t
T O~ R A M
TOWMEDFENEK D &
NN T/ hb S 1 ANEN
M~ A NEBE X
V) 1 YN Fm D A A A
HES 5,

- WFEE O/ L I o TN
HEBETRNH LT, ¥B
DRELL « GO EI
DODHREL, FTFEHEOT Y
H NWARIZ X B 3h 3055 %
L. BFEELG O A FHERE
X5,

- [EBRRIC B L T2 RE ) &

AT o058 25T 5l
EaMENLT D, TOER, H
BbFFEE 2T, BHED 7 =
17— (Fellow) & IFALESS
FNED & WS
HT2, FMISOREXZH
AT 545,

- ERSOETS 22t EHE %
PEFOAFIC & HIZ3Z T AN D
ZEMNTEDED, TLVY
— 7 ICBET D HRBREORE
QO3 e XN AN N LY ;8
L7285 - R REZ RS
ERAR

» WFFEREIN 2 R A7 5 B
B - BRI 7 B SE 2 T
YL T D720, Bilry e

- RIS VT, B R T A L PEBICOWTCEHET 2 &, [
DFFIE ] ~Hrlom s & LTHR L, @BE~mm L, 0T, %6
Ml v 2 O] TR L WP E L e = —va R K
D RO OOFHM A~ LT KD | RHIE ~ad@E L, BB~ Bk 21T
ST,

Wit~ 32 A Misgfblich B A as o= —2 g VAF )L THH
—F IOV TO#EHELY T N— T EE L GOIR EHEB N Z#HTE
D89 ARl 2 BUSRHmAEHE & L THMI L. 600 4032 LT,

-HRE~OfA O TH - ZRFAEN S ORME M RIARKEE % O T %
LT, BB ORZEEHOMERN L XY 2o, i TLZEEHITMR D AT — /L0
FRZx 0O B WMER DI ONTIE, BFEMELITFELET LR ELT, 9
FOZREHEBOBHBREZ M > 7, 612, RIEFEAFEDOIHITEEEFD
FEETFREOT VXML BHEE LT, 72, FEBEOA BRI 7-E
AR EZRIAL ZUHT 572012 TFROEO)] 242 7%y MIH#E L,
BRI E 7 ¢ — RNy 7T B AR RS LTz,

cEBFALR, Box Iy VEBLFENTEE 2 =% EROTONFIEE
0 FE BRI BRI A2 & NLE ST b D | ERRANC HE LTZRE 2 A S b
T LRI D120, EBREEAM K L TG54 2SO E & & Ok, &
A OZADTIEFIZHOWT, itz

- [ENSOETS 7252 D% NCET 2 8% - BRI REE MG L=, ENOT
VO — IOV TRV ARORER N T LY — 7 ERICET A2 04 KT 4
A E DY 2 B D FRATRUIER 2 BRts L7, [ESN O 7 LT — 7 1220 T,
G RFSE B I X A ESMIFZEE D U & — N TOMIRIEEIEIZ OV TRET L,
BATORRE, EHATHEETH D &Il Lz,

- R Z 3N T WFZEREI A 8 2 72 A0 BR R S - SEISEIT Y 72 00F 98 O FE Y
IR SRRSO WTRIMIES 2 5 TEERERHEO F51 & ) ~Hr7 el
ELTHR L, B~ AU, PRET EREHE Y vt 2084 -

FEREHE A2 CERR L,
HIEDKEIZEL T
%,

FEREFHE A TR L,
HARDKEEIZE L T
Do

B[R PN AN EN
BARMICZ T AN Z K
AL TWBHEE L ik
ZHED TR Y | AF0 5
FEL I3 HTex 7 5 WA #
ThbH,

FEREGHE 2 2O L,
HEL-ENEHET D
903 %5 O R I TS 72
WrE OERE B L
TR DR 1= 72
AR E BN 7 B &
Fhi L7279, BEEDIK
HEIZEL TV D,

HEE EHm A A2 CERL L
HIEEDOKAEIZEL T
éo

141




(7) Hfr1
TV A
DEfl - FHFE K
OV [ 57 Hik i 5
~DHETR

PEEWE T D
sRAL I A T T
&SN ES /AN S
HIIZ G~
BN T Bl
VARV
— v TT Y
a3y — %
FFEL, Z
ok LT
RoZY Y
— R % BRI Y
(2R T 5 T2
DX EHA 5
23 B D pE 2
OB o Eh A -
e g ) %
[PNESET:
<o
ATy
= A D5EAk
¥ AP
LD,

PERBAIFIL, [E
AT BA 3 1A
AN&ELTHER
[ fie Kk D £
ATy
= v AHE &
452
O IO

(7) BifvA o7
Uz ADiR
b« EHELOEF
Hi S~ D H 1k

1 5 i & K HE o
AF 5% BH 78 Bl R
Al S A 72 A
7% BA 5% % HEE
LT, RO
B B /) o0 4 2
0 BT H AT >
— RDOBEFE - R
L BLDA VT
U AMRE
DE B bME
XD ELEHIT,
At v P G
B EZEE R E T
ffF 7% BH 8 VA N
TRVX— - PEFE
B e A B S 1
% (NEDO) o>Hfft
B WA 70 v H
— (TSC) ZxL
T, 20RO
Bx21T9, BIRRY
(2%, A ER KR
oA T
Uy AMRE
Z A5 5 [E LA
ZEB LN L L
T, WFEEBRICE
ERAN N
EIEMN L., BFEFE
42 NEDO &

Mz RHA << T ORE
DR & L CHM & (A
T O ZET D,

(7)) HifA TV
L A = YV RONES BT 7
WS 25~ D BT ik

- SR K HE O B SE B S
fk S DA 8 7= i gE B
HAEHERET T, BEIUIE
WMOEHIZHE LSO, &
Sevi D ETEN ] O
PIEAT S — X DR - 5%
S, BT UV
V AERED T 72 b1 B A X
L& EBIT, Bl EREFN
DR DA T 5 Hidfr A
T AMEEA L
FEHET DA DOREEE & 1
D5, [FARFIC, RIFFEESE
XU & T 5 IECEN
IR RN [l W
— - FEEEIN G P RS A
(NEDO) D H ATk 2
B — (TSC) % & DIFHmEE
ik m CBOR =— A& B &
Z O FEMRE A FE B 7]
Fepfrdhm 2 iR 5 & [FRE
2y TR B — X%
BT DR REZ1T O
IR 2305 L (B 20X, PE
REHIHEER (FR) O
&7 &) ERRET D058
B & 0D 5 #1485 oD |5 S Bk s 25
DRE K OCEBLA~F @R
a3

- BRBS A 2R ERR R > U —

RFICEVMMREBRB L Daa=r—2a a2 XD D OFHE~B L T
WS KD RHlE A~ R L BB~ OER T 21T o7,

- R R mKEDOAFFE R AN & 558 T 5 B A B OE - (E AT 2 B
b L., Z O L858, GE1. ML &2 f RIS H 92 72 9 Ol % 587
% U7z, BARBIIZIE, [E NS O ZEs) ra i Ao T i A 5 12 AR 2 B H O SCHR |
Flo, TOMREZRFICERT 57O DOMNTEZR LT,

T EICB T 2 R K EDOHIFERERC, i L BE T 2 [E NS o8 i)
A2 DOW T, RRIFPESEE & EHIMICE RS2 I L=,

* PERBHIF ORI TR LT D & Frllin: 220 b Ok =20 2 it 9 D 72 o [FHBR

FEREFE A2 TER L.,
HIEEDOKAEIZEL TN
%)o

Tl
—+

142




irEhra O HE
e hF
VEbLTELL
D DRI D H
By Bl o —
X DR H
W2 BHD
A7)V
v AKERE D E
AN LI w1
SRl Y
FE R E
A BA 5 1R
N L%
— - FEEHR
A B JE S
(NEDO) D Hzfft
HE WK B 28
% — (TSC) I
xf L T HAiTA
N Al I
AL PE
(IR D
RO,
A BRERI D
RE1m RICH
Bk C X 2 HHL AR
A i) & A
2

7o HAlA
N Al I
ARNBY AR
FNU— 2 &R
2L EHARE
5 % Ak 78 A 3
D EHE O E
F R 5 O K
EICBW TR
HHEEER
NEDO (=% LT
MTTRVAE 23 12

7 B FE AR A (2

Bilihal o=/
—Yaryx&@El
T, ENKRET D
fF 95 B 6 o 7 #f
%O [E F R g
D BTN T
(CEERT D,

7 DI - 5{bEE X 5T
D, PERRHF N OV RE I A3 A
it LT 2 EEES & o
et 1R E (MOU) sEHEERh
REBFEL, HEIZE LT T
ZORBE L ZITWDD,
FkiRG 2 2 a7 2 (i
ZET D,

SR, ORFEEE, WFSEERIE AR R Tlae 9 2 I 2 845 L 7=,

BTATHEEE U 72K CARIHE S 7= BT 2 & LT MOU 1 4% fifidk L 7=, A< MOU
WS EEBRELRMIE 7 e =7 b3S b FEENICEIRS N D RIAARTH
%,

B 72 B X0 [E B
HEENRRSL L2729, B
BEOKEEZ - L TR
BN SN TEIE Sibe it
ERTWD EFEliT&
Do

143




HEkT %,

(8) EH DL
R 7aox
7~ OHEE

i 5 d i K B
D EAf A T
VYo A%
T DEFE
HEANE LT R
HWHEEA LT
NEDO, [E SEAFFE
BRFIEN B AR
2= % AF 7% BA 36
A% (AMED) %%
D PR RE &
HHEEL oo 5]
ke E | E O
Gl R A=
=7 MIEBT
% 3 1%
B9,
Flo E
AR RE = RV
X — W58 P
AT WFFEHLIL
EtrxI vy
= > [E BRI A
Mot 2 —,
BTN A
o e R AR
O a—T
A PR~
TUT T a
AL ) R—
varvr Iy
N s
[ o Jiti 5% % HE

(8) EDHFFERH
»o7mY s b
DHEE

REEXEF D
BALREEES & oo
LD EFREK
s 2 EHLT 5 7
D O [E D 58 B
SRR = A/ N
Q¥ N AeN=u Nch
%, F£72.NEDO =°
ESVA I B Re S
AN B A & 9 5T
BAJEMEAE  (AMED)
SRR
7Y MNTE
Wi, YT 5
IR T <
uav -l RV
—H— & L TH
R ORI
Tuv=2 b
LT DHEH
IZ oW T
IR T2 T

= o i R % HE
#3259 %2 TO
BHEMLE LT
%, £9°. 2050 4F
=R =2 —
kZ Lo FEBRIC
)V 72 T A BR
B AICRE T 5
FE AR 90 & i R
DEE 7 & S
TN oD D

(8) EDOWZERFE T 1
=~ 7 hOHEE

- B Ef5EE . NEDO R°[E LA
JEBRTETE N A AR E IR SER
FEREAR  (AMED) S5 OAFFERH
7 m Y =7 MIFEmHIC
ZETLHEEBIT, TrY
=7 b &ESITHEENS
WT B RIS 9,

- PoT I vy g UEE
[FFFEE v 2 — ik, T
Bt A4 ) RN— g Vg
W& OFESTET —~ DI
Wz T DL &b
2, BESHEAEMRED R X
—WFZeET (FREA) & ¥ i
L. 2050 EH—HRr ==
— FIIIZPES 77U — Bk
RG] OFBITE T H0F
R Ty 7 hOHELE
2B W HEE A E & F 7
9, F7-. FREA (39| X &
FerOKF BT 2 245
72 St FE PR 3 & HEHE
HELEHIZ, TNETHR
SR EENE LT X 7ok
SEHIED S — X
o I IR IE Y s 15
HETAT IS LT L. B
¢ I B - 7 AR L B R
T 5,

- Bl XxfEx . CPS WFZEMHS
ABCI Z¥EF L (AL A&l

« BWTHNEDO 7' ) — A ) R_X—3 g VA (5{F) P AMED (17 1) %%
ORI 70y =7 MIBWT, Bl2aT7 L 505 EHY L, Y uy
317 ]\ %%S—EF: 1/7]—:0

ez v ya VEEBELRFEMEE S X — (GZR) X, RIS T 24
N K BE R O @ HAR IR RS, X AT 4 7= v v a VT 5 AT
78, [ERRICFEIMFIEAE O FLAE - BRI A HEE T 5 & & b, AR S % TR
REILHE Lz, £lo, BEFAETIE= VX —#F5CFT (FREA) & GZR 23
L, BEWRED XL —CKE - TUE=TEHEOZR LT —F ¥ U T, C0,
DO DEFEA BREIBR S, 7 ) — VR IRISIZE T 5 NEDO FEFED T 1y
=7 NCHEGE - FEEHEE L,

FREA TIEFARRET XL F— L KB F—IZHL, 7 —v A /"=
gV HAeHEE FOMNEDO HELEDED T a7 FOHEEKR OB L Dt
[FIBFFEIC & 2 BT SEaIE & 3 K & HEE L 7=,

BRHARZE D > — AR FE TIL, B4 FEIZ 9 OB R A1T -
726

- NEDO #3¢ T33riy = A » MFFERIsE IR AL S 2E | (TR W T, Al & ke & /i
BB SN ORI T — 2 N—ADORGFHEZED TN D, M T, Hf 4 FEL

FEREGHm AR L, B
DOAKIEIZELTWD,

FERTH 2R L, BAR
DKAEIZEL TV D,

FERERHE A TR L.
AR DKEEIZE L T

144




#45ETO
B A DO
B 7 R E R
oh R 7 T
AR E G
H L o
0 EREICHE
HET 5,

=D [Prx
v g v E B
EAFZEE o & —
PG L, [l
H—& MEEHE
A HE T R L ¥ —
F5ERT (FREA) | &
OFHEC LV |
B Y BR B8 B2 iy o
AR FE 12 B W
THREY —F
ERAE

*7-. EOHFIE
B & L THID
TO AL BFFEHLS
Thsb I NITFgEE
S GO
(AIRC) | &, TAI
BRI 2019 (5 FnoT
e AmAA
R g
HEME S FRILTE) |
IZBWT, AT D
FE A S A 2 m)
7 AT FAEHAT
EHEA~DEE
WA T 72 AT
O Sy 70 B
MRS & L T bR
YV —F+5Z
EDRHIFFEI T
B, Z0%EE %
7=, Al 1H
L7 79K
(ABCI) R>H A /X
— 7 4V H N
25 2 (CPS) HF52
MEaEGie Al /0
— )L W R LR
2B T 5 o5
¥ & DR O
FERIC L0, AT £

DEIFE K Ot 5L 2 B 5
FTHEHOMZERE T 7Y =7
N EHEET S,

kR —T
7 BRI R A 5] E e
B, EET 5, /2, K
e B a—F 0 o FH
RIS SR A BT D L &
) (ZHEIS T — A O ) & i
W, ka2 —7 o
> TR BHRS I BT D BRI
EDEEDD,

=TT TutAA
I RXR—=a 7Ty N7
— LR AR L, EH A
BRLET %,

D . NEDO H2 [P EHRT — ¥ X— AMED 7= O OMFFERFE | 2GS 4, Y
T = (Vh7E) ERER R IR EFEESDO RIS OW T, SIREHE & oI
X0 /NEREEIEE 2R LoD, WhEED T D,

AT#EWEL 27 7w K (ABCI) Z3EH L7-. NEDO 2 [ A &3tk 2 kit
RANTEREIC T A B di2E) . NEDO H2 TRHMAC A TEGE - v Ry Fod
WLl A 7 7 b— NEANBRASE) 7L, HoOME T ey =27 MEFERL,
AT FUBEEATBAE N Ot DML 21T 5 & & biT, WA DO RT & D
IRHIAEEEICHRL Y AT,

R e —T ¢ BRI O ARk & LT, B E TR
BN R L ORI T S A AFESLH 7 4 v Ol sd B 2 52 T L CERH 2 Btk
L., 3L OILFEEE 3 5 LT,
ﬁﬁﬁ:/t1~74/7%ﬂ%wxﬁfhkﬁﬁzyﬁa~?4yﬁﬁﬁ
BRG] ZED F Lo, FBoREABR L (G446 H 17 H), £7-. EIKH
BEO—2>ThHd 17— /%27T7w#ﬁmiﬁﬁﬁ@%%mﬁﬁjwﬁw
{EH#OIREZ F & O D7D EISED TEICHRFS A2 LD BT R aolsE)
NEIZOW T OB AT 72, £, mﬁﬁ%ﬂ#%ﬂéimﬁ@éx 2T, v~
WYL 7Y — Ak 2 8k - 7 e A8 A, BifE L
7= (BGF489 H 21 H),

T VT e Tav R, ) R_R—2 g T Ty N7 — WA O EE T
L., EHZEG L (BFf444 H 15 H),

FEREHE A2 CERR L,
HIEDKEIZEL T
%o

TERERE 2 TR L,
BEEOKAEIZEZEL T
Do FICB I N~
TUTIeTatv AL )
R—y g7 F vy 7
+ — LR OFIE I
K0 Fii A L ENFE
(053 = 2 e g
7 DG, Eio. HEEF
DA ZEEEE 2 YL T8 L 72
CHELRIZAR D EH) 100
) o

145




(9) EERHY 72
3 [R] AfF 52 Bl €
D

F2IE (G20) D
7 ) —r X
b —E 5
5y o BT FE 4% B
DY —H—%
D 7= [EBE
2 [RD20
(Research and
Development
20 for clean
energy
technologies)
1 Z2BlfEd 5 2
EaIZ U M

% Bty B 38 K OF
fhax = o =
EICHR D flTe, F
7. TAT HFZERH%
E RN R/ SN0)
FERE LT, AL
AF 5 BH 36 12 A
FIZEL YD T K
ERNEITIE 1S
L oEE A E
MR HEE T 2,
EHlL, BT
NA A% TR
Az B a—
T4 v TR &
K~T7 VTN
gt XA ) X—
varvy 7T vk
T — A BRI
PEFEBE L DHE
gz X EET
HZEEITHDY
FTe,

(9) HEEEM I
] WF 2T B & O HE
1k

Trx=3 v
ERVEES S oL
FrH—1 12k
W, G20 % HLL
& DAL
O [H 3L A e 1K B
LEDY—F—N0
3 2 BB
wt [ RD20
(Research and
Development 20
for Clean Energy
Technologies) |

D B e 15 R &

(9) EER 72 m A5
JE D HEE

-EBrx Iy g CERRIE
BN Al e STANEN
[ RD20 (Research and
Development 20 for Clean
Energy Technologies) | @
BB A2, k3
BIDOBAE A8 U CHED T
72 G20 & HUls & 3 DA STHE
BLDTZ7A4 7 AD5Ek
Za@ U CE BRI R & R
AL, 7 U —ro ¥ —
FlT o3 Bl 3 1 2 S Bl
DOWFFERRSE 2 HEET 5,

eI vy VEBKEEE S X —BNEERE D, 4\ TRD20) %
B L7 (Ffn44 10 H4H~6 BffE, Vo7 F T4 047U v R
BAfE. 20 70 - Hlgds HIE~ 1, 708 45 0) . RiEIT 7 A 7 2 Z5@{biZ S T
RESNTZY —FX—ARAT— AV FaEBERWIZEITT D007 7 a v
DIFELE F 3N OHELEEI L 2o, SFEHIZIC, 620 ZH.0 T 5
ST FERERE A & o Iz M T TEBREFEAIZEORIEIZmIT 2T — 7 v
2y 7 (B4 10 H5 B, 2 2P L7z, FEhid o NEDO H¥E (7
U — 2 VX — BB 2 R EAN O FE R IL R ZERR R ) TiE, B
TR B R oD B SR BT BR 28 5 CHOT RO 7 i 2 BREE L 7=,

[E KU R B SR 2 27 [BIkeR[E 6 (CoP27, =27 k. A4 4 11 A
6 H~20 H) Y/ RE U 4ot I 7 —= 620 56 1 [[lx L F—izfay
—X T N—"7 (EWG) =ik (WMB4FE2H5HA~TH, 4 F) TOWKE
A A LT, RD20 {FEhZHR~EL, Hhdxry N —7 OEEZX -
77

HE R 31 A A CEERL L
[RD20] % BifeEd 5%,
HAE D KUEIZE L TV
%,

146




ER% B o [E
B 727 T A
7 v AR R
N B2 i % [
5o IHIT,
AT D 3 E
REBICEE
LoD . FPr=x
RISV BVEs|
g L [E i 9 &
v H— &
LT Hrttex
SvyvareE
T2y [H o pE
i o5k
(CE BT 2 E
B 0 72 36 [R] F
REHEEITO Z
EERIFUO H
NOIH7e 5 F
7 a— X)L
S otk
SRR A R &
HEtET 5,

FHUN BFFEHE EA ]
DOEBEMLRT Z
A4 T v AL
N B 229 % e 1
THELBIZ, H
BROEHEML R & L
TDOA ) XN—
g N7 HERE &
Ri-4, £72. [
2=V
T THEBRIBREE A
JRX— g
& (SFi241 A
maA S N—
3 BRI HE O
RUETE) | TRk
S 7 E AR
T —~ O E
Fha L., ERNOH
T e —N
JV 7R RN B R
Wz Ak f 3R 1 =k
SRR ks X R
HH LI HER
ERAY

2B ORERLTGHIZ &
V. w4 RSN E 4
SR A 334, 3 (EHRE &
THZEE, Fo, WK
2,315 A HIET,

4. ZOMBEER

WRINES 28 42D 4 OBUEIZIES < FHAMRE F D SRR
BAIEEES AN 4 AR ORI
[t E DR ]

PN L3

- BREEZ OB FET -~ OB RGHINCIBER D X OIRLIEERZER T2 8, £
oo RIELOHER, &2V LIEpIFORR bR 5 2 &,

BIRZR Y i nTcd, TEHRYEENARILETLH I L, £k,
R =20 R A KBGHI D 7230 O HMBARPAFE ) ([P L T, £ ORER 2RI Z LSE

- AESIREMRIC T T, FET IR L TEML THWDHETOT —<IZ 2N THEHIFHEERIC
MiJ7ee— K~y 7 2Bk L, FEFEOES K OREERNZEEL TS, 72— Rvy A28 NT
%, Ehie7 —~OHFEMHIMFPOEEOHBZEX DL I LTWD, £z, &7 —~vDERER
FIHEIZRBWTH, AR 7225508 - s R AR b DIZOW TS TN 4 FFEEEOER 2
JEL B L CREHE L. 70, FEEAFHERNIRB W TH ., AIEEZR IR Y KRS 2 W TR OER Y B
ZDHEIICTLRLE, T—~IlXoTCldr— R~y I8 IT 2 BEXL D LEME L CetEnsER LT
WAIHERS HIVUE, Wi, BRELTZEWAN— RUZE 2D OBENEL TWET —~ bIFET
B, ENHIZHOWTE, SBHiARERFRIIn— Ry 7T EHDLWEERNTE LTS Z L2 MmatL,
Mz DT TV 5,

© FEROBR ORI TR, BIXE LS098 U724 - ofric KV BT S0 R 2 aTae R R Y

147




HHC BT HEMFORMAICHENY | REICL > THAHERRIERE D720, FOHIk
DY 7253 GHG HIBEh R A EME & LT3 2 &,

[ L oyE7]

o fEEES (& <UTPEER) L oBEENENEFED VDT - RNER Sz, BFSERRSE
HHL, Fokric THBEL] OFBZEZL T ONEREIORTZ L, ZOE, {#
BIOMZET 1Y =7 OB LIFRIZED X 5 RENFE LDONIZHONTHRET 52
&

< RARELARRIE, BT 7 SRR TR G oA S E B 56 M s S5 oD 3 T T R IR R 0D St 2 TE BRI

N AN

« JETARRLO0IL O ML) HEEOEMZ EEMIIRT 2 &

(A5 )
HUPT S R RISV v C ORI SV VT ILEERRIFO BT i 7= 5 AT A <
0| 2R BRSO BL S 0 R B AR R B = L

EEMAREEZH VTR L TV, KEERHZB W T, R 720647 7 b ADFEEHIC
b1, BMHATREAR N RS A2 RAEY . FIREZR IR EE'EMICH/R LTV D,

Fio, HREZDRE A A KBHIRO 72 8 O AN ) 2B L, Af 4 BT, PREYFE CTHRY
A TWDBRET —~ I, TOHINNE ENDHEMBERICEI - THTHEND GHG HITEEhE
ZEAE TR L=,

© B L OIS THED TWHHIFERFEDIZ L A LI, BRICRED RS EE L, FoNTolR a3

HICBIE LT A A E LML EmL TS, D DOREIZHOWTIL, LR DB
B DR LA EHR, TOoMO (BEL) A A—Y2A LB THRE L ERL T\ 5D
7=, L) ORBZ+0REZLTND EE XD, BB UMEMTHY | BIRS CTRED
M LHEEZHG L TWRW T =IO\ ThH, BT N F2E S 5 BARM e it — B
A A A—UFT 5 ELHIT, M LRS- E LB & & 2 72 KEUGIE Lo E LR A0 %
LTS, 5% ORI LIFE K OB & OBEEHEEIZ DWW TIX, 5 5 4F 4 HICERL S DR
HEVEFANIEN DI E 2 THERME 7V —7 & LT IR KT 25 LiED D, AR I REZ2# S
BT L, MERFOB AN LARARARGEILIHAA A=V E2F L TWND,

MRE S ) 5RATE ) (IR DWW TEEE L T D EERMIT AR DAEEFE~DOE LH LIZOW T, 50 4

FEFECRIH PTRE 22 fiak 2 0TS 2 Rk L. &F 6 Misx 2 A ATRE & L7z, &fn 4 S DM/ 72 7]
MR L LTk, @EHENRET FLX—Efi A ~— b U AT AR O 1Tk v ¥ —5-47
Bz, 23~ REEL TV D,

L ETREOL ORI E DEFATRETH D120, T OMEL BN LICE - 2 £l & R

TZEIIRETH L, EOX I R THEERZ T Z EDR RO ZITo72, (LT 55
T AROIEREF O, BoIEAE-CEBISBEESE AT 2 L2 e LT, BREMORET RIZL
LA 11 A 28 HICBAfE L7, ZOfER, B7 RELOEMEZ 2 2 ILFMERmE -T2, S
S, B EE o BB B A — I — DR T R & K& OILFEMIE 4 &2 BIA LTz,

F-. BRAEED OIL O [FEHEL | HEFEKD 1 oL LT, ¥ L 0IL & oILFEFZE 2 5 7 18,
BEifia s o o 7l T I L, SMTESERRITN A6 BHE o7,

N

- HUERHA M ORFRIEEICE T Dnpg R OB g ) (oW TiE, mBGH & & T2 3 Wne BRI i F

T (R FHEACHEE LD, MG ICEI L CL 5 B0 1 UL XIE O FE i oo\ Tk 3 X
DOHRRE 2 X O JFFESERROFH I3 L, 3 Kl (1/5 )18 - ZE1L, 1/20 TEH) OHKE TE
IV 4 XE (1/5 T PR - SR - &R, 1720 TEIL) OFRFREER Lz, F7o, dv 20
Ty @ 1 #E S OSWETIZOW T 1 Ko HRGHEIZX L, GrEn@ Y 1 Kzl L7z, 2 b
O KEFRATIERE O RHBOHER IOV TIL, B=F U U 7 IEME & LT 5 FROHER 2 5l & k
IZBWTRLTWD, Fio, FHEAEREICE LT, il G 3 2 W BIE e b i Uel) 2 2 HE g
L. BIEAOF EAEREOHERF - FEL - RIS DI filde & & BT, FFEIBICR D EMTERED R E
REHED =, T D OFERRDUIT =4 UV ZHEIZ L IR LTV 5, FIRERRE (i & 13RI oA vE
fBiCian g =3 EhL, TERE TR E O — @ D5k ICBWTKE T —~ OiFEh 23 & L Citdi L T
W5, B4 FEOKREOERIL, B 3 FEE TOIRBEKICH T 2 EB AR TE S L5

148




o FERBFR D TIIOMASSRERIF CRITIVUETE v a T EifEnwaln, RuUFv—r 85
ODTEYa a2 RTZEICED, ZOMEORERMEEZ RT I EE2MFTTHZ &,

© AR EME O b AR REICER L TWO 0B Th 5, FHUNEIR OB
RIGBANTH Y | BREH 2 HEED —Br & L THHRLORRT 23T+ 5 2 &,

© RN L LCA Zhn &9 D RE AR BRI AE /) 2 A 3 D E ZBE B I ER A LA S AF
TEL72W, FERITORAE I LTHARDOLV— VB EZ RS T 52 2T 5, v—E
BT 21BN FHIN DRV K S ICRZ DD T, HEHEFHZ L VFEIT LT Z L,

[ PRz - SEBRA 22 fF FE Al E )
- B T U U A LT, RFEFEASCNEDO L oEEEDS . HICIEHRILA ST T
<. FHESHE LA L ETO B ORI R E 725 2 L 2T 5,

- PexIvig rEELREIZEE 2 —I2B80 T, 620 20 & U2 ERS I [E 52 5% 2
HIZHERE L TV 2 ST CE 228, 2 DIEEICHR S — D BARRICERICA 2 TR T
WR, OIS B ERIF~OEFRHIRKE WO T, EFREEL GO T X —0DfE
., RE S SIZIAL AT A EZREFTT 5 2 L,

#H LT,

-+ PHIE L728dh . BEOROKEZ LB 72010 BEBICHRRON S F~v—7 217> T D, N

F~— 7 TIE, FERM2 O TITOMB AR, ERFCRITIVUITERWEHINTH D Z L&, EE7:
TETVRIZEDSNTER LT, 70, BEFOMBER & BAT 2 HIFIC OV TIL, FERIFEIF DK
WRTEY) RN T A—H R E LR TFv—7 LTS, OF 4 FREIT, BEERRE L -3 Ex
FNIAR T~ —7 LTens, EERMPRFF OSBRI LTHEH LTS Ta7HifF) i2onT
b, FOABMEERTZEEMF LTc, 61T, BUEREL TWD a THEINOW Y T - A e
THIET, KoEMEE T LHINOIEKEZ#ED T,

© 3 WA AR R RSO & | AR REREMIRICE T 0 MR YE L ARYE & B i L. B A

DO EATMEDHERF « B - RO I AT, BF0 4 FEIL, WERRETE 4 F, EHEmE 6 fE i1k
ORMKHERRER 1 R L, SRR 2 2 7, EEEMEICEI L CIE, 24 N\MR AR YEYE 0
R EIRSR L BRI O T O KRS & ORI A2 ED | E & NUR (O E K 15024583 DFEAT
L. EENMRAEEYEE LT RL—Y YT ¢ OTEEE 25 RS SEO 1H RHEEYE OB
IZHERR LT,

© PERANT, TNE TICE > TEEEER D /) T 25Tl AT — 7 Ry — L U7 iEdE

EIEENCH D #lTe 2 & T, HARD V= VB & RSB DFEERRY 2V — L ORESL, T 5 DOIEH]
Z il U7 [ENEEEDOEBEB G 1 O b2 > T 5, BRI IHE)FEFIT, SEELIEmET —~ D
EREHERIEHT 2L THRATLOLLBIC, T=X ) 7R EE LTEIEL TV 5, w4
FRETIE, 26 FORHERRE & 29 MFOEBEBR T 21TV BRIV — VAU ER L 72, BARRY
BE LT, U e NERRBRTE & TN ZFREMERBRIEICBE D TEC [ERMERERIMS 2 4 R RITL T
AR

© A T ) Ve o AEREOTRILIZIANT T, AN 4 FFED B RE T EE R WFFEBE FERR & D E B % B

L7z, A 1 RIOEMARBMRIC LV | ERIID S OFHIIFERCER & | RRFEER D DR« il
KT L LT DEOEMTEFITMADBEOR « PHRENNSE 2 BEEMNT TEm T 5 2 & T, HHRILAIC
Mz Z OIS &2 R IO BRSNS OMET b D 5, £72, BFMEREZIT L0 &3 5 ERRTF
DS i i K HEDFFERR « Bl & e PE B PERBANERE R & i 2 2 BAgh L7z, Bt
JER 2T A DOBMAERT L, 5 5 FRED BITPEERTNERELR & FrE DR « Bt 2 7RV
L. kOREMEFELHERL T ZEbRETSN TS,

F7o, A6 FELRRIC, KA /) RX—2 3 VORIMO T2 DI FRE R o & L TokE &,
BURREREB T o DR PESAE . WEIEBA SEMR B PERRAIF O BERE SRR A 72 00 2R & 70 0 45 2 AR B 72 i
M-CHARHIES 2 B8 LIost 2 0 7o,

- EE KRB AR 27 BIfERESRE (27 b AF4F 1L 6 H~20 H) 2B 5V v 8

YREVF DI F R, 6205 1 Bl VX —HRI T — X% 7 7 L—7 (BIWG) & (1 v K,
G542 H 5 A~TH) TORE#HEZBL, Yoo vy g CEEBLFEREE % — (GZR) M3
Fl & 72> THEBEI L TV D RD20 DR A MR ~FREL, Xy PV =7 OEELH-> TS, HIC
GZR WFZERpi RS (A5 4E2 H 13 B, HR) ZBEL., X ZFHEBLT 572D DBUR & GZR DILH)

149




o SRR, PERIEAIIIEHERS & LTI M RS DB\ T —~ EEOER~D
H ik & DBFRANZ 72 > TRy, BEOFEEEDO NG T —< 2RI 5 A% — L% B
ST A EEEETA,

EDOEDY | KR G B ETORRSS, A TT 4 723 v a UHEARBETE~DOFRERIZ SV TR
N < FE(E LT,

- BFOCHEERICKE L7H s IR R BEEICBWT, T=xux— - BEdHN) Draimb) TE

+iREN ] WO HSIREOREI A BIEL TV 2 2R L, T OFRBSAIRTFFEREFE OHEME RS & L
T, BB OMAEE X — R OME T R ERE Lz, FFEMEERERORFY, -l ks
et E E o TR a v U A LV R EGEEX RIZOW T, BTN TRETTF— 2236 BT, BA
B Z DO HERRERICE B T E DTN OEMRR 21T o 7o, REMIRIZERT 28EE DT —~ D
NE, TEEITA IR DT P a—F TR Y 2 7 RBICE T 2O Lt d2aE ] ofaT
MBEFEHT —~ 22BN, Slaon R o Y7 M2 Lz, BTz < fERa TE O
RAEHER) T567—~v&720, BEERMREZAIHL TS,

F7o. 55 WITH T e R TliE, OEOWFFEENE ~DE R, @FhSiRERERZ m) T 7o FFEBR3E |
@ e S OBLIZIANT T-WFFEBR%E . @HFSE DX OHEdE . ZFRICIFEBRR A HE L T\ 5, @, B
IZBWT, FTICIT) NEFEE U GRE LRSI, AR Em g i b &
WoTmBELEENDEOERFE, Bl X7V —r A ) N— g e HES Ll L it
L7 —bBENTEY ., ZOMEIZ L DS RE O & FER~DOEBRO W E % 7LAE 2 72 iF5EHH
FAEHEL TWD, ZHICTE D, PERMFE L TH MTe X REERAFZERR TS & | A iR iR 2 fLE
Z O R~EERT DR O E 2RI 720N 6, BRI HED 57—~ OFEF LRIR 2 et
LTW5,

150




BX2—1—4—2 BEIAEREEEIAN FEITM

HBMFEERE (XHEEDORRILICEHT HFIE)

1. YHEBEROHEEICET 5 EARER

I KV EE DONGIZEET DA
WELTEH O EEE N | (WG U CEEE K OREEE 2>V CRR#El) B9~ 2 BURGEAN « 1TB H3E | (BORFEMESS L IXHFRIONT R UITEHFE L P 2—DL Ea—3—h
li-3 LE=— DF 5 % k)
2. FERRET—X
PG & 72 D 4E | R B AR FEEEE R 2 £ R 3K R 4% R 5 & R 6 % (& GEH)
1 (RT3 B A U E CORMEMES, L3
B AR FE () 721G
—E R (A
BrbR< ) ROE | SF3FE
Bkt (NMEE%EZ | ko 1.36% 1. 36% 1. 36% 1. 36%
<) DAR DR sk
b,
B[ & 4 7% 15 5
(FF) ’ ’ ’
3. TR BEME, FRMGHE, FEFE, ERME, EEEES., FEHMmICER S B &K OEBKEIC X 5 FE
HR 1 B AR W R IR A BE G Fe R GE ENDFEGFREE - B A FEHKREICE
MO . FEAE % A
= F2 70 3 TR ERERE(
I1. ¥EBEZO 1. EBHEE O 1. ¥E5E DORRIZHE [ MR TRV 72 B HEERS] ) O 5 6 THFEHEERT]) [2OWTiE, fEIlE & <FEE LR > FEE | B
hERACIZBE T 25| BRI T 2 FHE | 35 FIH WFFTAR I = OB EEHEME SR & S ERE -2 (R~ D28 T | FES AT D AFZERR 3 0NN FEE : B <FEEICE -
HIH O, RIS EEEIC Y a7 b3 —Y vy —Zi% Tz, Eio. 3 OO RHIL - [HFFTHEMEIRH] ) &| 72 HH >
T ROFBEEZINML, DI 4 HFOFRRI AT ik Lo, R0 DX HEE= 45 LT, fHIRE B O w285
BL, BAZE, AMMEOA 7 T8 a2 R L7, BERKZETRSE LT, H BLINET 57200 HRIE
WEE T ey b Ml ) N— g UHEEE TR ZE MM SR SRR 2 2O R SCHEE IR O T A L, A4 4R
7 = — RS Ul TRE Y & 5 LTz, 7t DX HEMESE OFRE . W 7| FEEFE IS
TASERARH] ) 2N T, FERAFOAMER D7 D7 Z o7 4 VTR B R FOFT-ikE, [REN &, £ ¥
R LT, E7o, BERIE RS SRIE NGRS EFE 2 5% 8 U, MR, 28N 6l & LT, B R EEE | BiE N e S
KMt Uz, BT UWVMIMEZ FEER L & HICAIH L T 720 DR FEAR 4| S BERBORE ., 7T\ 5 LR
HEREIEOME L L THRE L, S5, REBAMO T, JHEHiE. I 7T 4 v 7HEZER DO T
B EHRE A BT DO OFER & Hak Lz, DRELE, Kfilz K&, BFEEE
[HIFFEHER DD R 7286l & W3R 72E | [2 oW TIE, s dEiatm (B4 RE L, £, TR L7z,

ERERR) 1ICFEDWT, BARERM (<X, JbidE., B3E), =L _X—F —%% D
WETLE (D<IX) AUEFAMENZE LWER OfEAE (dbiE) 23 Emo icse T
L7,

MEE) 72 EE DI | (2 OV TIE, PSS BYEEmIC IS\ T, REOFHEE
W5 M OV S 2ET » il o &2 — S5 2B L TN T A 2 R i I B 3 B 45

DR 2R Lo, RNEEERIC L DHZEOFATFE, RVEHAZAERITL DK

DN RH 72 B g & 2R
My 7p3EE | & LT, faak %
P E S - K FR
i olE, TEd 2R iHED
Fhifi | TO, FHEEZ DL

KL DHESE, AV AR

151




1.
B 70 SRS HEIE U
il

(1) gt
{ENiil

FrEiE N E LT
TSR i K HED
WFFER A & Al
THZEMKRD
bR TWbHZ &

PESEX. B5

1. ZRARCHIER)
1R HEE

R EE N & LT
S5 i 7K YE D AifF 58
R ZAINT 5 2
EMRD H LTV
HZLEEEE X

F 5 WO EEH

L. ik CRh=RA 70 S5 HE
A

(1) WFFEHEE AR

* WFZEREIS ORI 22 0 58
ZHEHET D 7o 0 DR % 5
U, - B 247 O il L -
Rl 2%z %,

EIE LI DT, 7

FEZFNCB T 2 F 5, ZERED D OE RO Y~ J& e % F L7,
[EBEOEAL] IO TE, FEVAT LD T 7 KMk —H OV AT LG
BRLG., /NS AT LD ) —a— K/ m—a— Y — /L TOMEITHLEF LT,
Ty NEEROEBMBROERS ZEmHE L, [E T e ey N OEBUGE - /5
WAL, SRR SR 21T o T2,

B ONFE) ITHONTE, EBEROBARNZRRE L, WEE L AT LD
PRI Al O E S, AT~ DO 2 F L 7o, R HEE X
¥ U RN KD ERUE - RO, EHRERSOBMES, AR RE
BB DR LA LT,

- SEIR OBFFEHEIE S A BE AR U, FEIER 2> B AFZE A 0 ==} OV EEHEE SR | E RS9 D
WFSEHEMERRR AR B DA 25 F 4 4F 4 AT o 7=,

FEEARREMRRZ 1A C L AFSEERIS R B O Pl Y= 7 bR —Ux — &4
Bk& UTafn 44 4 HITERT ., SR OMFFERSE 2 Il S E 7z,

B L OIFTEDTZD, A SDET R (D mibe=a— /) —< A ~ORG &

BEOARICLD2HED
WM DO MRS D EAE &
EFTnd, ZhHER
HEE O FIZE L T,
LV E %2 pEER & &
HAITAIH LT 72D
OVERMF DA E 7] oD 7=
DO KB 72K O FE L
Thbh, BEDOKAEIZH
L7=Z EHEEREMITH
WrL <. Bz [B)
E L7,

<R & kb >

fh o B E MR D D 5 FRAY 72
FhElTix, WFFEEEEE
Z 720 B 7 AR M Y
7eaE s BhE T K DR
AR OHEE N EETH
D F DT DOHIEE RH
lig, B LRSI EHx
HETHDLEEZTW
%o o, WEIOH B
72 32 D FE it DOMEFFIZ )
F7=. ZRFHREZDORAE
PR O B MR PR D 728D
D, BEEFEIZLD
RO, S B
ThHD,

FERE T & TR L.
HEEDKHEIZEL T
Do

FERE T & TR L,

T

152




MoK EE
Th DS
DFREPAZE TR
LHFZERRRE %
BEAF D WF S0 I
Ll bbb
Z e, KRR
R 12 SE -
AbA L CHEE L
TN FERR A
vl LI <
T 5, WFICiEIK
IZEBWTIE, &
& & HMERIZAE D
B2t L
7o BT, HifEl
SO R
v J A D L
21T, AR
ANFDY V) — A
Bic o3>t O [E] 37
WFSERRFIEN -
K L
2179,

(2) AEBAHI

o5 5 Hi oD fp
HIECH 55
AR DR
k9™ 2 A 2R BE %8
D DT,
PEXSHF IR DO
JEHRIE % & R E|

ETh 5t E
DFRPFIZHERT 5
W78 B 78 & BEAFE D
=R N
pPILHZ ERL
G A LT S NG 1
- A L CHEE
L T < Rk Al
s LULSINE £ h
%o BHARMZIX, o
ZEHT R DR = T
E1 0> A ] HE A HE
5 AR AN
W72 PR 78 2 2 Y
WZHEHET DD 1T
W L 7 B AR O
figlom iy T, P
N DR & D
T HE SO A S
AR L 72D KO 7
PRI AIT O,

F 7o, SR REIK
IZBWTIL, FEH
g 1 o sgAbiz m)
TSR R R
My - Bk Y 72
FeBARE & Vo T2
727 = — R|Z5 U
TTERSAMDY
V— ARy E D~
XV A v b EATY
Do

(2) AERAH

%5 WoREZEA
SN GR ORI S e
DIRPIZEWRT 5
WFFEEE 2 2 D 5
=, PEMHE A
DI 7 B s 55 12
SWTEFRE L

7 R E B - LT D,

DT OH NN T R
T = A= 3 v HEET
%72 THF9E DX HitE= ) %
R L, EAHS OB A

S

179,

- 35 5 1 PERRBFORRE )5
) TS AT
IZBWTHISE 7 = — X%
LT FPERAM DY v —2

RS ETT S,

(2) AERAH

A/ RN=vgr e ay
AT D FEBUT [T 7= kg
KO RE LICEFET S,

W o To B O IR [0 7o P28 44T 5 [SOMPO-PERRAF RDP HHERFFE T AR ] |
=Ry =a— NTIVICEINT D e A B OB 217 5 [ B AR E-7E
A =R = a— TV BLE I T AR . N — Y T L well
being fhEIZINT 72 WF9E 54T © [ = ZEHEM-FEMRMF Human—Centric ¥ A7 AT
A EEEMITE | R OMERRR S O FBUZMIT TR 21T 9 T B SL-pERMEH
—FaT—xza)/ I—@#HENETAR]) ARE L, 61T 4HORT RIS
[ fhase L7z,

DT OHN T AT = A =gy (DX) EHEET D720 THFSE DX #
MR 2548 4 BICERE Lz, A58 DX il & L <, EldE e, w7y
DX D AHE . BFZE DX OfEHE, AFZE DX 2K 2 D ANMEA 7 T8fED 4 Hx
HEAPAL LT, e-TF—=0 7 DEA, N XA UHHED ENE, FRNASERFZED
Ehi, A—7 YA = A~DREE E LT,

- 155 5 8] PFERBFORIZEIZBE T DRE it (cRoS & | (RS Z B &
5 [EE A 7oy b, A ) R—2 g UEHET D THl o ) _—3
a UHEET R BRMF L ORI AT S [EM-PERMFT ¥ L UGS ). £
BICEE 58 FIEE T — L2 34BT 5 [HEFET v Lo Ui, BEAF ORI
A TaY s N AT —~ & KT 5 TRREREA T v L v O
7e1. MFRAMBEROT- DA Uiz M2 T2 T2 AM IR Sofkx 7
W97 = — XL Ul PRES ZHEFREE TR CHE L 72,

« FEARAIF OAE ) EIZE T 2 ERME O T 7 7 4 v IR 2 MR IRH] . 2E5 N
REERP L, BEITICBTD, DMAFE4 FICT T 0T 4 v 7 HEMEIRT HEE =)
RE LT, £lo, TMAET HICHERE N TT 7 07 4 V7 a2t D
LI 77070 o THEEZES) ZRE LT,

N5 AR 4 FICERE T E DI E NS OHMRIAH], EHENBEEHRH L, FTI
B3 7= ABRATNIZSFN 4 4 7 A IS A SRIE NI R E 25X & L
77

HEEDKHEIZZEL T
Do

A F ] A A TR L
HiEOKHEIZZ L TN
%

RS EHE 2 4 CIERL L.
HEEDKHEIZZEL T
Do

R A2 2 CEERk L,
HEDKAEIZZEL TV
5,

153




L., Z#zH-o
WTCEEE - @G
L CHUY fiTe &
9 RRHEE 2 1T]
9 AP - BhA
M7e~ R A
% 5 b3 %]
kA T 2 £
5o F 1= EE
X9 % & FE
BERITR DA
fHAZ R L,
L DRI
RTE DA
BREL AR T %
7=, X0k
DD IR
B EEEED
0 J %= R
L. #9325,

1795 2FTHY - Bha
H7e~ T A b
kT 5, £,
ST REE ~ Rk 2 A
Y MUATEEL T
b, ¥Y—T T 4V
7. BREBEX
AVE L DERE DR
BEIZ % L CZRERID
IRl % A28 2o
OIS EED 5,
5T, e
DEFEEGIEEIC
1% % A % 8
D7, WS
HYIZH I TF—
Ll 2 EANT D
& X vEEN»D
B Op A=
HEBOEY &
ET L. HEtET 5,

c RETEHCIEE S E ML
T va Tk
(. ikt X —E2E 0T
FHARZS B A2 FEhE S 5,

- BFEE DS TRIC R T X
% i 72 BRI O LR O T2
D, RBATEAE I
% A ERAAR O A& FIEH O I
A, Mkt ¥ —prE - o
IXFEERSHE. BB
BEROHEEOSHIR LI
LC. FERFEEDEBIC
B0 % mifg - AT O &
&bz, Ml & — K
O NTe XK FENE
. BRI - BRI
o EEERYFERT S,

A RX—a AT AT AOFEBUIMNT TEBRAERIO RE L & LT, 15
FRE DRI L FEER A I ORAIC O N DB LUVMIEZ FEEER & L HICAIE L
TWL 72, THERERMRE) 1355E 7 1 ¥ = 7 b O EfgRE) THLFRBGEL 2 &
— Ty T OHEERERE] O 3 SDOFMEREEZ A LTz T3R5 2Bl F R EEE
DOHEL L THMAET BICEHE LT,

REFEHCE S IR LT 7 a T U, ik L — & B -]
RIS & Eifi L7, BARRICIESFn 4 7 H O FEEAREOFRE TLEV Y, Hilg
LS D PE B A HEE EE O T O — I A AL R SEEE AR E TR VA X —
Ty THEE - BRBIREICBE T 5 & L IS, T - BT v X — o HUEE
DFEFEEEHEEE T 7V —F 2Bk Lz,

F7o, B AE 10 HICHREEEE, I - EEE R v E TOXERTE
e ONRERER s 40 HfE L . SBSASR O IR 2 fak Lz, E£72., i okiE
WA RS - S UXEZERT - #ilikt o & — OFREICE T 5 E L UWERE & 2
ICBE L,

CRBAEESS, ikt X — TR - O ITFETRAFSE, EHFTERS
EHEODEREZE U T, FEEBEERA~DIEFRILA ., I REZFEBOETLE
DA NT T 7T 4 2AOREIIC X 5 ¥EB# b, FEEMOFER RiE LICBET
HIRFIEEITO 2 & TOMREBLG 2 X 2 5 FEMBEROER WM EICEFE L
7o

cH o m ST AL R RYYERRAES (B 2 42 2 HERE) T, SliiE . BBt
FIEROER L OJEH, BIRE = F —OVH BRI DX E S5 O FRGYE RS 155K % 5
M U7, Fo, FrHERGEE DRI 26T TO LR T T, Y IR RS x5
CEBFITEMN.SHE TV 2O TN Y 8 I A FDY =2—T ML 5D
THERE HFIEORIE L, WAMNEM ORI © FriR s RH oML, SREZ 1D
AR NEMEREOEE AR A  FOEEH H LW Y 2 W BETEE R O
B2 L7z, &5, EEICR S, KIRROFH a0 U 7 F o KB
SRS E LT, BMAFE 1A 12 H~SFf 541 A 13 HORM, ERF- < iXtE
2 —DIREREZ M L, 1E~ 97, 828 [m] DFEFE & FEhE L 7=,

A F ] A A TR L
HEDKAEIZZEL TV
%,

RS EHE 2 4 CIERL L.
HEEDKHEIZEL T
Do

154




2. BFFEHEE D
0075 B &
SR 723

fERIEZE L DI
SR, [E O
iR A=
7~ =T
A ) RX—a v
D % O #7 AL e
L FERMF
PE 2" HASTIEE S
GriEDLHT-0
(LB % &
B I 1) L B3
%o EFLOHE
LW iis% & BE Ik
L., BT
THE-K¥7-A
RS D i % &
EHT 22 &%
2L D, MR
R % 2N - %
B2 E
%o FTo MR D
A IS H K O
RN BT 2 E
sk & X 5 T
B, BEFERKF
T X B ERR
fiti 5% DG % X
v — J& e 1

)71

FHEEZREMIZ OV
Tl mBHFEER
ET 5 [FHESE
EEALEE ) (I
Eox | RRUERE

2 . WFIEhi % O %)
R0 72 B g & whR
[0 72 e

& B4 3 & o L[]
AR, [E o aFZERE
b A= V2l N
e A
va DO
HEOPERRMEAE S
EZE U E SN
Ity U 7 Jiti 5% # 4 %
HEDHDHR HES
Y s A R &
fih & L CHEIS A
i - HEZHED
HelLblo, B
fbDE LW hask %
SHERIC B8 - fE
K425z LT, I
B NARIE ioyR
D W 72 %
X5, £7-. figx D
A 0% H K O 48
NS SEPRSRLE: Ll
DR, M
N PR TN
T NER R D i
HAEIEHT 5,

3. YRR ED
it

HFEERET D
iR 2 4 5 BRAL A
) IZHKSE %
P AL O KF I
ESRVRTIE e PN

2. WFFERRR DR 72 E
fiff & Zh=R Ay 70 =

& RTINS RN
oL Fer ¥ —, duiFEE
vE—, Bt Z— D
FBER ., o< iTkF
— DT L R—H— HLEE -
BROBELITO & &b
2. EFEoE Ly, ki
B —Al BOMIK%E
HH 5,

3. JEY) e E ki

- TR 4 RS E
LG 2DV T, D
INTEME Mo OV B & e R 9
L 72D DN R 2 G & R
&L, [RG5S & 3 F

EFN 3L T AR R OER L TROBERN A E A RE LI
FOAMERR U7 Thas B fiatm (5 4 FEER) | 1TV T, EB EOR 2P A
M~DOFBENRKE WER « 52H 2B LICSET 2 LIl L TEY, &3 K
METEOHBEMEMBEIC LY, 2Tt & —, dEEtE ¥ — KO
o2 —DENIEERE. OB —DT L R_R—Z— HBE - BIRIZCOWNT
& T H 2 FH0E V 5EhE L7z,

BB, =L N—X— SMEE  BIRAWE L2 S I2 XD IREAKS
JETEIC L D ANF FHH OB, KBEE IR E ITE R U 72 i Feids o B
IZ X DHFFEE D ) R 7 RSB,

Fo B AEEMEOEEEZSIZLY ., BlEHExo T 2 —SDs)
BE « BBAR - BHERAHIC OV T, SF0 6 FERE Higlc kg THF %+ Ehid 5,

EFALDE LWILREE o —A 1T BOMERIL, RE LAY a—/Ll b Iz
56T L7,

s FEONEMER G2 R 5720, T4 4 R FRES S P LEE ] (1
T, BRI e B N OHEEICBE T 2 T /3T U ZADRUEEIZ DWW T, BN
R B A2 B O L7z, F2REBGRITLLTD &80,
NIRRT AR D AR it 5R 0D il 5% 732 SN I ONE 5 S OGRE O — 5o B B OB A
B, SR 44E 4 H 1 BAHT T 1L 000 B EEZ DR OFREER & A

HEEDKUEZ 72 L TV
%, FEPEFHEE Y IR
% i L7,

R 2 2 TR L,
HEEOKEEIZEL TH
60

155




ESNFRSES OIS
HEERITLD
Fzv 7 DF,
— st AL A
JFRIE LoD,
BRI L D
ZENTE DY
A DOHLE D
2 & B FEmbaE
IR0 TR E [
SEAFSEBR S IE N
DFEIAR D F
BIZoW\WT (OF
A 29 3 A 10
Elaf:ces D NED
TS K LR TE)
IZEBWTRD 5
U728 BR LR
G il T 5
5 [E ST AT FE R
FIEN Rl
%S IE
LA IE - W
MZ MR LoD
AR 7o %
Fhad 5,

SRRSO
iy il 5 3240 O A TH
PE - 7 B % e O
LoD, EBKE
REKEHRZE B A
WEDF vy d
T, RO EAY
EHEHET D,
F72. 54 HN
B kAR L TEK
HIRH O LY —E
D kAL & X % 72
B, ERRAEI D
B9 2 HiffoH
% & ZKE A
A SH., #2KiZ
£% 5 R ER,
#0571 K OV iy [
BRI OGP -
BIAPEIZ DV TR
TEHEITH>EED
12, BREE O
LB O JIE KT 1)
FTEBGEETT 9,

AT D, £
BIhEE KN HOW T, [
LB D3 FE AT x LTk
ODHILTWE [HNF R
B D 72D OHEE | TR
STEMAZITY & &I,
il B AT A T LT & D AR
WOTE=HY 7 % FhE
a3

- KN B A B
L. — i NFLSE DB
PEDHER, FrElhEE R D
1 FHR I K OV i il s 2269
(BEGPED 72 WBREESHKY)
DI MBI 5 A%
1TV, FAIZBERICBITLE
H o sz o T, 4
ERFHEYEFICHLAET D
EEbiT, BERBGERY
T D,

» HefitrAY 72 RPN 2 A4
D R AR L LT
MU, B EEa Ll
DI EERHRITHR D SRR
K OB ITHEI DN Ry il

BN G072 WhEE

(REFHESR) ([CHEHN, SOICHM44 10 H 1 BT CHFEPFT - Mkt o ¥
—FHITB L TR A I T 2 70 & BT 2 BRI fLiE]
L. #UediiEs L —EHEET 2 KH 28 L7,

FIEHYEDAXNT v T H K570, BHFERCHEB#E L E2HMm e L
WHE=ZBRME (D44 11 H 9 BB, 127 430 L, BREOHERDORA
¥ b B D 72 AR ORI i 2R O BARE BT B S IS OV T ORER
% Fihm LT,

Mz T, BB Zx5 & U AAREEAICBE T 25EE I — 28072 ISP
(SF1 541 A 26 HBAME, 330 450N L., BREOHIE~OBERN L4288 L,
&0 B 2R AARE RS 2 R L7z,

el B 2RI BE L DN T i@ 822 2h 70 Sl & (X 5 7= & DR & MEFF 9~ %
bl B AR E Lt E O RIEME A D72 OWHE (e-Learning)
DREGEN 72 S0, B E S K DIIE « I T & Ot o @ )i O E
WILORRAEE | [RIHIE O FE N B W TR E SO R EFEANAE T S22 X
INCT DT DITFET RE T AT o A EORE 2 MU E e Lz, £7. [
FEDOEMERTH o TmFHEMBICHTHE=F) T E2O Tt FZ—0D 3 H
SEFT N OIS D 2 & o 2 —Z i U C32hE L., R E o A S S IcE &
WUNCER SN TWA Z L 2R LT,

BN 4 ORPIREE R DO FREIL 2, 43T TH 0 | KrpiIbEE K & — k54
AAL & OFEHERLERIART (FHEERE SR 2> & 2R £ CoET HHIM) OLigicE
W, FREIREE A X 23856135 20 AR SILD 2 &0vh | JE~ 48, 740 H
Oy OF A X D EMEEZE LN, ST, ALTHE OffRLIc L v |
FHETFHE O - (LA HED T,

R OSMNBA A (C L DR 2 RN REZ R 22 4F 3 [P L, —ios
AALD s PERE R . 5B E2K OO T AR DL Ot FME D 72 W REE SRR D 2 5 1
FICHET 2 FR AR (931 Z2FEM L, Y%EANLOBERAZEE 2, #U)72R
R % L0 — BRI 5720 TEH G OB & & BICESRIRROEFEEZ
sRfb L7z, BARAICIE, EESFHEEEEEREFICR VT, ISR DM o
ZAMEOHERBIC HTIZ ) HET & mia B sfl 28I L THSER 2
7. Fio, TRFEERIC L 2 ZRMREOFAFEICIS WO TIE, ZRIEERO F
RE) IR ANy 7 BICER 2B S B LI LT,

- REMBEZEFICB W TEE R E R & B 2 B P 20l &2 A 2 22499
BE S LI DHEOENERZ 1, 379 thEH Uiz, FBEOERIL, BTz
HEEALL b S SRR D BR AR TE K OB 41 D 72\ T 3200 D 2 4 P31 O
R AN B W TSR 2E S I IE R IC B0 D BRI THh 5 0O &M
& LTz, Fio, BUNTAERMEREL EOFHEE RN D 72 0 EEARR O ZRAERED

FEEIZOWTUL, FAOHR 2 IEHU TORMIHER L THEELZET 52 &

FEPE T & TR L,
HEEDKHEIZEL T
Do

FERE T & TR L,
HEEDKHEIZEL T
Do

156




4. EBOE
fEIZ B9 % FIH

BT DAL
12 X0 % T
& Db - W
HibEX 5 &L
Bz, FfEHED
M BB D 5,
F oL MR AW
ICT FEEAT XS
T & D EMRBN
ff 27 Lo
FERE D,

BARMIZIZ, 7
T HIVIT IR E
L7z M A
T I DA e )Y
EELO IR 72
Jr#t) (3D 3 4
12 24 A5
2 VKB E)
(ZHIY | fE R
AT LD )73
i e OV BRI
DUNTHEE 5
REBELE L
TIT9 & &b
2. TR AT
I DEEA e OV
BA4T 9 PIMO
( ProJect

Management

4. ¥EBOETY
2B 5 HIH

L OfE S I
X HEEFEHRE O
[GE X RIeS:a
X5 EEHiT, F
EPE D\ Ei5
5o FTo. MEIAWY
ICT FTEEEIZXFIS T
X D EEMHT NS H®
VAT ADRFEE
X%, EDOIZ,
EH T AT NEED
BFHA 7T D
T Y 72 B A8 A e
THELEBICES
2 U7 1 xR O
fEZ179, EHIT,
B AT DY
7 7 Kb~ DfE
PR L. EB Y
AT LNOFAFEIC
*F9 % FME Ak
(BREME. HEREMH
FoOWHELTL,)
. T — X OFIE
F K OV B 0D 20
fEAZ ke L THLY
wTe, i, EH U
AT DT T 7R
fE~DHFHI B

) DM K ORI
BRI OBEEMHEFEIZOWT
FEEEITH, £, RK5E
BT L DFAG RN
D7 WH AR DWW T
(X, B ORI GHEIHZHEK
L. fHfkeRE L CoffE
DO ENEE MR D,

4. FHBOEFCICET S
HIH

B RAT DY 5T R
fEizo>nWTik, EXx=2U7
o B HEER Lo ORI (M % 1)
ETES0, AT AMO
FHR 72N AT RED, TEA
IR DRERF, BHNAES TH
H, FOHTHEIR T Z
U R RELEE L,
R+ 270y =7 b
glEfeEHiEST 5, £,
NS AT 2D R
J—a—R/g—a— R
— /L T OREEEIZ DWW THE
fili « 0 R OFREZ B AT,
NETOEELHRIT LD
D, —HOERIZER Y AT
LN T — 7 7 u—id,
J—a—R/g—a— R
— VI K DS ONE A\ %
#D 5, £72 . PIMO(ProJect
Management Office) (240>
T, AR 72 BPR & i L
7o BT R OFEMED
M k45 AT ADB %
9%, PMO (Portfolio
Management Office) (230>
T.PIMO OFFESL=— X%
2 LIRSt O B 21T 9,

&L, MEOEIEMEZ MR 2 B2 1T - 72,

cEBV AT LD T U M, SCEEE - B TRV AT A%, OV AT
LINDIEEEEICA->TETCWD, /—a— K/ B—a— KV — )L TOHBEIZH
ET L. AEFETIERITEI Y AT A, FISHK~ XA L RV 2T A2
TIFERNTER LTz, PMO K OMEBIZER &~ AT LKL T D PIMO O] %
L., PMOIZEWT, % PIMO @ BPR 2R S H 5 & & 612, D PIMO %
T B MmOk U TR B AT o T2,

AR EHE 2 4 CIERL L.
HEEDKHEIZZEL T
Do

157




Office) % 4%
T 5 =0,
PMO (Portfolio
Management
Office) @ 7% (&)
L DRI &
179,

E NI AV
P—E X E R
MIZIEH T %
EN S
NGV
92 FIMEME A
(BefEM:, HaE
MEOUEL S
te,) 0T —4
DOFITE M O
B ORh AN
fe L T HL D A
te, fRIEE LT
LT D & B
D,

- PMODOFKE
PAOSTES
77U RY—
B2 DIE I F24E
T —XDBLY
—/LEIER LT
TIHT Y AT N

5. RBORH
1t

EEE A e
FEH L TIT O &
FIL, BB
manss o,
PLFES7 VBRI
L7z BT, —
EEE (N
whR< ) KMUZE
Bkt (M

Tlx, T VX IVIT
MWIRE LT TE#
AT LD EEAE &
WEB O AR 72
Jrgt) (4 Fn 3 4F 12
H24 BTV HVK
FRE) (Y | 1
W AT LD Y]
728 i e OVE BRI
DOWVWTH—ERF
WA e EB B
(BPR) ZMUET 5
EEHiT, HHRY
AT I DA i O
EEAZIT S PIMO
( ProJect
Management
Office) % X4& 7]
5 e ®

PMO (Portfolio
Management
Office) @ B% & %5
D K i) F A A AT
Do

5. FEBOM=L

i
i

N7

AR A 4 &

L CITH F %
X, FHIBENE
Db D, JLF
FIIRAA LT D 2
T, —EHEE (A
HEZRS,) kD
¥BRE (N
ZhR<,) OAFHS

IE &
N

5. FEBOM=L

¥R T E - AT
LECHEICEE LT, BFSEERRE
DR T2 T EE D
BIHEIIEHCE T —4
TELHE FEAE OO B D BE PR SO
VAT DT X DRI
BT v —OREEE A 4 4
EEEETICKRTT 5,
X T, w544 HLAED

CEB T 0 —E - VAT AWEE TR, BTV AT AOBEITAIT T EB O RE L
ICRDEE 70— ORGSR 2 52 T S8, RGOS TEAEEM T A
TLADREFICBNWTEHYHBL IR LT, EEBE VAT LATAN - RE SN
27— ORI L 70D 7 — 2 R AT Th 5, XFEEHITHOWT
T TR 2B L, S5 FENDIEKEH 2T 2 TETH D, Fi-,
U ATLADOER 7o —RELEWITLT A7 I7A4 0 TITo TV D THie %
G OEB R OEARN I FE LA H#aE LT,

AT 2R OB BEOHIH~OER E LT, o< idkt v ¥ —CTOINREZ ES %
FE L, H5ET DA & OEB TS Y 3 OEE TR ORI & M EBOT V)

B G A 9 X T E AR
L. ABfEOKEIZELT
W5,

158




Zhr< ) DAEF
2OV AT 2
FEFEE 1. 36%LL
Rz
o

k. N
DINZALIZ DO
TiX. B DT
FHIPEV, HEE
A IE A G U
%o *aHIKHEZ
DOWNTIX, 7 A&
A L AR
HEW. 5
B, Bl E K
[ON YNGR Erg/A
zToHrE LD
(2. BRI
L AR Z R
=,

DUNTHRN 2
Lb 1.36% LA o> %
FlxzM5, BN
HIZIE, PEFR A
RO EBAFENZ
mESE5720,
BEWEIZBITHH
TR 7R B U -
N ZRAGIZ AR 2 15 )
iRt L. TN
T O I 7275 B)
~NEIRDBH LD
4 BLIE B O B AR
AR A D,
F7-. E2#HH b
BEZ oD, #il
Il & RO
FAb. O FiE % FH
I HL D AN du7e 53
5. HkEB % DER
WHEEMAZ M LS
B 570 0HM %
Fhid %,

B, ANMEED
AL I D T
%, BUF D58
eV, L EL TR R E
EHLDLDE T
%, fahKHEEIZD
WTIE, 7 ARA
L AR, AR
ML AG GRS
E A0S YN - &
NETDHELED
W, ERIZHT D
g REMEE R
7

B AT A OE MBI
7. AT A OEHESE
DEMZITH L L biz, #
BHBIZBITDH AT A
DINEFHER T AT LE
HEICEWNE L2 D
XET D,
VAT LE AT T
BGHL & 3047 L€ FTefR o
EVEFOHIBUC AT,
kR DONRIITE T D4
R 0D BURH oD BH 45 % 52
ML, BERESERS SO o HEtE
&Nk B o ERkm A SEEL
%o NMEEDONFIIZ DN
TiX. BUFOFTEITHE,
VR HEEEZH T D, A5
IKIEIZDOWTIE, T ARA
L AfEE, REWM, a5
HfE, BfaR &K OS2
waFR L, BERIZHT D5
BEMTZ KT,

ZARIZ X0 R 2, 000 HEOASKRE TR A Tt & O~ —/_— L 2 (b % FEB]
L7e 2L IE 2 Z —CoOEAPHUEIZT D REF, oSSz b EEIT 57
ETHD,

M SR OB U o EMI EA2 B E U CHEM L7 M5 U e
¥ U= TR, BURZER (As-1s) ORIk, FFREE (To-Be) &iREDM
A FeREBOEBUTANT 23R EE 2 MBI TRV AT, £, BFH
REBUEFEFIOWEE L TN TOREMAZ BiY & LI2EBIERS (Bfb 41
H 31 H) BT 270, BIMNCEB IR L HEE T DML ORERR SR
hEfb A EdE L7,

B3 FEIFFICHE S T AL VAT, HEHMN., mEHE (BRREE
Te) . BREFAE K UM N ORI EIZ SN T, [IRSEATEE N DR B O3 K|
VB D5 DKHEDNFEITEZEIZHONT (TA FTFTA2) ] CERE 1549 A 9
HHFRBARE) IS ARF—LAX—IICA8f 446 A 30 HIZAE LT,
@7 A1 L AR

FER%kE 102, 3

HEHE - 100.3

4. ZOMBEER

Wik 28 22D 4 OBUEICHES<

AP A 0 SRR

AP s R

SR04 EE DO SERI

159




- DXHEEOREZRHETH D [EE 7 —dd ] ORGHIEATWD X570, T2 7 Al

DIERET2 D, v AX—T — X OBEFIZOWT, REILIKE, 33252 &, flziX, ERifo4£
ZeH OERNEWm Gk, i, ILFE WF)%%@k” &&~x%ﬁ%&%®ﬁﬁﬁﬁ%ﬁ
DI FEMIFO R DT — A RXR—RED~ AR —FT —HE L, 5HBDOU AT LAKEORE 725 1
®T%D\%%ﬁ@ﬁ%ﬁ%%WL\ﬁ@%%%ifé%@kﬁé%®f%é®f\4%@@ﬁ

IR D,

fEWs 27 LWHFETIR

. BERCREL TV AERLEO T2 TE LT 5 h CThatz i
HTND, %/XTATAﬁ RE ST BEE OFEFIE R CUEk, i, LEBFFEEE)

O EREERIIRE T — 2 _X—RENTH2OTIT R, 77U R EOKEEL AT A
ICEPNTZSEBICET 2~ R Y —FT —F % $lcll 7 70 R EICHEET 57 — & i
L. BEBVAT AP RLERERE LERIFICFNHT I ENAREE R DLV AT AL
T 5,

IDVATARFHZEY | BTOFBRIIEKIKIZT 7 BATEZ D10, F‘%”*\ﬁ@ﬁ%ﬁ@{mﬁ&
TR BRI DN RE 2 FEi S HFR S | MERITEIR A PO L BT Y — LT EE 72 o4 23 Al g

5 RIAHTH D,

160




BX2—1—4—2 BEIAEREEEIAN FEITM

HBMFEERE (MFRNEOREICEHT HFIE)

1. YEBEEOFEICET 2 HEAEH
I BN DU B3 5 FIH
WELTEH O EEE N | (WG U CEEE K OREEE 2>V CRR#El) B 2 BOREEAM « TBcE 3 | (BORRHMEES L X FAIONME XUIITEFE(E L Ea—DL Ea—y— |
E LE=— DF 5 % k)
2. FERRET—X
PG & 72 D 4E | R B AR FEEEE R 2 £ R 3K R 4% R 5 & R 6 % (ZEIGH)
1 (AT 41 B R MR £ CORMEEY, LE
B AR FE () 721G
B R & 4 5% 15 5 B B 0 0
(M)
3. PEMBEE, PEMEE, FEE, ERFE0E, EKFEE. FEIHMNICHR D B Rk OCEBKEIC L S EHb
R AR R E AP E FpemdE GE ENDFEGFREE - B A FHEREIC
i OH ) . $5 F AR R EEE H R B i
L
TBNAEDOUE ] ITOWTIE, BIRPOIFZEBRTE TR, 2B AT 2E TR | <FEE &R > FEE | B
ZEUNCHIT LT MBHERICB W T —EDOFEELEOF L ED TLice s/ A | FEE : B <FEEICE
v ME#RZE REREEICBOTCEFREE 7 A > MERBENL O PEFE L OBIT [ BRI : TMMBENEOL | > 7-8H >
FREW N ZNENOSFEO IR 2 W EICBR Lz (AT 22 CTOEE | #) & LT, BIKAAFsE
LEOME L EEEEE AR E OBEVEMRE, BUEEEHL IR L, | TE, B RXT R A
FTNOARHEESIZOW T, U YA 7 ARy 2T A EERIFARA— | 2BIZET 2 FEO | #H, 544
LR—=T IR LN Y o— R Fisbse il a2 520 Uiz, 7o, eI OBESE | ) 72 3T, MEssEE | B & | i &
LOBOEEOEY) 7 ThRA) WP, ZAEPBHE CTREREIRE LZEWE | ITBWTO—EDEE | S5&, EER
DR D IKfE & LT OMEFE T~ D SMEE A i U 5k L7z, MOELED L DL | ¥ B E RN
[REPE DAL BET 2 3 | 12 DWW CIE, BRIFEEA KE L0 EHEMME | 720 MEROBR, |[ZeshTw
H2N@A S B v 7 — ORFH Lo TRBEMESZEREE ) IZES | IREREZHIZBWNTO |5 L RD 5
E AN 5E T LTz, B A MEWMBEALO | D7D, B

T RG] L O T SRR
L ERBER, U
A 7 NS TEHR T AT
LOFIHIZ LD HE
PEEDANEM ., [RE
W PE DB T 5 B
M) & LT, E 7 i
FhexOET%H, UE
NAEDWZIZEA L T,
HEEDOKEIZELLEZ
&R AT L
T, HCRMEiZ B &

FEE L LTz,

161




HBERNED
EIZHT 5
g

~

# & B

N

R4
FEM L CAT
HEIZOWND
N ESZ NGRS
HIECEDT-
FIHICHEE L
7o & G
DT H & AERK
L. WA iE
b, Fi,
AT LHEE
IZOWTIE A
Zhid % HE
5L LB,
AW oo BE L
ATV IRA T
BN L
ol b DIz
DU TILBE Ik
HEEITO,
5z, MIE
TRANE B PERE
MAEfERT 2
72 @ HUH %
HEMET 213D,
[ S7AT Bk
PN e S
T D HAM 72

NSTRN O 5

. MEENEDOK
BN Rl e

P
s

AT &
FEHLTITHO HF
HEIZOWTIL, A
HEMEETE
D7 FIHICEE
L7z W & B G
OTHEEERT
24

B & Al o
L SE 2 B i 4y
fbahni-t 7 *
Y REXS L, M
BRICE T A
Y ME®RE LT
BT 5, 72,
S AT
PR EE LW
HATEFHZ WS
L, F LW E
BEN & 5561
L% OB H %k
s E IS T
HT 5,

AT HEE
IZOWTIEHER
EHEHET D
bz, PFrED
FREICEI AR

o

CEEH e FEE LT
TOHEEIIONTE, K
RHIHEECTED - HHIZAL
& L7oFn 4 AR at i 2 1R
R %, Fo. BRIE L
# L, BOADOHEINES
5 MR 2 a5,

- B RICBWT, THE
g, e~ A b, Ik
ANBDOX S TEZ A B
Bz T5, £, &
A I Nl el i TP
OBITEEEZ P ML,
FLWTREEDN B 5 5E 121
Z DA ZPRRREEFICT
T 5,

- RAETDHEEICDONT
(X, E 7R A B A HE A
T5HEEBIT, FIHICEBN
TV 2— R EDHNEM %=
Hete4 2, £, RHER
STEFEEIZHOWTIX, Arsb
(G 2 Bl Lo E % HE itk
L. #RFEEZIE - BRAD
HEDEFHAF 21TV,
R I SHE D,

- HOA DM Z B L, PERHEMRA T D WFFET R - 5l O3B OHIEE S
BT, W E R DM « 5%i & LT MEFEOER, 5208 K ORI
2 MRl NS < Ot Eafig ] 2B L., #2355 LTz,

T 4 EEFHE A E 2 PERBTORE ) &5 ) U T BRIR AT SEBH 58 2 B
FROY —F =2y TOTIERST 5 TPRALTE LI,

FH v AT DO DRMEME R EFEDOT D AT AWEICET S
TR & FE i L7,

MERERICBOWTC, BELFHMEDHEIL TH L —EDFEEDFT L E Y T LIC
A MEREBEEICE/R Lz, £72, REREEICBWNT, FEZ A b
15 R BLNL O TR R M O TR NS O &K O TeBEFL R % (5 % 1
(ZIEIEIZBAR LT, MBRER K OWRE A EIZOW T, EEREORRZ X
F 7=t mMICERIMOAR R —L_R—=VTAK LT, 2L, AR
BE L CoOER~OMHETZ Rz L,

s WREI LR E T 52 TOERES (17 HH) 2OV THIlEN L 2 3266 L 7=,
BRI ORI W TIL BEEEE B ARORESIT & EEREORE ST O
A= ZE R T, MEK THROGET — % 2 FEITEIC—fEREE L, &RE
G aIC A —BD b 55613 MEE Y E 28 U IR L TER
HEEDERZIT S & &bl NFREIE O RELIT, EHHEEOLEHEE
EEETDHEOIA L N TRy N CTEMMICEMBEK T 5% @mUICEEIND
XoxK AU,

R E RS TEEEFIZOWTIEL, U YA 7 O Ffe X7 2 PN JE Fn % i
HATW, TV A7 aiFIme A7 5] ICE VAR LEE LD & LB,
TN TR LB DWW WEFEIC O W TIIERIFAR AR — L _X— 2 7ER L

L7,

<FRE & xphi >
Fl&feE TEROBITE
]« FRATE EE 0D f R A
2119 L L bic, WM
H A AE SRR ] U RS
NE DU EZ 5% BAT
STV,

B G A 4 T K
L. BIEOKAEIZEL
Tb\éo

A RE G A 4 T AR
L. BIEOKAEIZEL
Tnao,

R G A 4 T R
L. BEDKAEITEL
TWnD,

162




J7#t) SRk 25
F12 H24 H
PlRR i) % BE
£ O IR E
RSN
BUR 5 #Hic k&
S< B % &
FIZEMT 5,
SNIEIa i
BWT, TEA
D U E R &
mMmEtE57-
D, HEWAD
HE N A FLGA &
NAGEITIE,
O A A
DERFEZ, A
LA O HE
FABER % £ T
TAT 9 Fr L2
B ORE & R
AACTHERT
THLDE L,
N N I
ERREICRET
2% FA % T
At 4 D BER
BMOREIZY
720 B L 7R
Wk kT
5.1 E&Z3nT
WAH L
F . REMEE
D DA ER
B DS &
FEMRAIIZAT O,

MLz d
DIZHOWTIE, #
7 368 B0 PRk R A
D & FHLER & AT
WS R I X
eXH 5,

I BT, Wk
AN - BREE A
iR T D7D
BUMH 2 H#EE 5 %
(E0>, TIRSTATEL
ENBCHEEICH
T HEAR T
&1 PRk 25 4 12
AR E) FEE
£ O Pl & %
2R & 3Tz B
H eI FE S < B
FH & 25 T EhE
T 5,

Kelz, [RF#HT
BWT, HEAD
U AR & 1 0
SHLH-H, BE
LN @ 0 A FL
AEN DA
%, EE A4
DOERKFIZ, AL
I\ @ 8N A
B % 5T TIT O
BrBLER O R
% FGA AT HER
TEDLHHDE L,
ZHIZEY., Y
REICKECTDHHE
e A N
DERBEDRIE
M7= 0 KA L
A QA NP B
ol X TW
HTEEEEEZ,
RMEEEENDL

- [ B AP BLEERS 2016 —
%A RPEFEFEmIZmIT T
— 1 (2016 4F 6 A PR E)
TERE ST, 2025 FF £ T
AN D DG 358 &
WO BIEZEEE 2. NG
4 DIELS 2 FEMRAYIZAT 9,

TN AL T 5 L2k, N Y =— & 844 1 (FrBilEA & Dtk
WG, K9 37,423 T ORREHI) . T ER 109 4 (REH - &9 173 JTH) A3RK
VA DY

F72. AR OBEEE AT T2 EEICHOW T, [FRE OSFHBEEEZITU,
WU B Rk U7,

- RFAEZSESE 0 b OIVERE @545 /158 I a1 T TEERT O A ) 2%
128 BERAITOIRONEA (=2 7 Heffr) O LHE R Z AR L L7ZpTbigE 7 m
T‘)Iy ]\ %%ﬁ%& l./f:o

FE

AT & 4 T E AR

L. AEEOKAEIZEL
Tb\éo

163




V. EHIEAED
R 4R

(% 5 M
15, 596, 779, 000
M)

HEIN DS -
FEY YT B T
5 E B O EE
AT A D% T
N AR N I
HEBIELZSGE
(31T D E R AT
Bk B~ N2
D B M OVE R
WF D =2 F A
VNI JIE A [A] kE
Do

V. RE/PE L 72
HZENRAE
D M PE D L5y
(2B 2 ETHE

-l Z—)E
T +#h (fm
JEE VR JE IR T
16, 936, 450 ni) &
OEHIZHONWT,
] B AN A L
FrE o FHt & &
179,

O E U H—
5T FE ARG
P14 hot+H (T
HER MR B T
1,000 m) M UVEE

V. EHIEASORERE

- (15, 596, 779, 000 1)
FESNDHEME « YY)
IZBIT DENS OEEEAR
DT ANDHRK 3 7
HBIE L7258 8T D
IR R ~D A O
T OBERSAIF D S22 4
PEIE 2 [AlEET 5,

V. RBEMELRDHZ LN
HIAF N D PEED UV
ERAR]

- AifiEE v 2 — ORFIH
+Hh (15,190 md) O [E A
R CRRERR L, [H
ERUSES TA R oY

BA=RAJ PN

cAbHRE T v — OFRFH EHIZ OW T, S 5 4E 2 HICRIFEEREE KRR X
O EEAAME R 2B S, A5 4E 2 HIC TREMBESZEGHFE) 12X ) R
MBEDZIEZITUV, BB PEEE ~FTEENBIE SN Z &2k 0 EENAT
=T LT,

B

AT 2 4 T IE AR

L. BEROKBEIZEL
T,

164




M HOWT, [EE
ATz L T
DFREEIT D,
cdbiEE Y X —
O H (AeHEE AL
Wi, 15, 190 ni)
[ZDWT, [E N
Rz o T E o
FheE 2179,

BB E A
LTWa Lt
VHE =0+
—iiEE (BB
S AT, 21, 343
m) D B
(%6 13 ifth) O fig
RIZ>WT, AT
DFREEIT O,

VI AR @Ok

Tl A& &N EL
7= IRg O i 3 1% LA
To Ly LT
Do
- SRS IENE
=T R A
XY

- FNRYEEE BE
SR 22 IR S
TREy

- BB oBE M b
(ZfR %

- INHRITER B R
- FHEFREDO—
JE DffiFEA, B
bz %70
b O HEHE I

1% %08
- O EUS 2%
Yt

- FiE% DOFE . HE

VI g Dk

s RIREDRAE LTREOME
RIFILLFOEEBY £33,
- H RS FE S R E AT
BRAFEIZAR D Y

A PE R L IR A L
1R D E

B OBE M IR D%
#

JREITAR DR

HE TR E OB O #
b, Rd b x5 7= DE
FAL DOHEEE AR B 2

- AR O BRI R B R
HEER OFTE R K Ok
&, BEIRICIR DR E

A A RSk B > L T 1
RO E &

BTN AFEFEICRISA TR A LR,

AN 4 LI RIRAIT
AL 70N,

165




K O E B
1RITfR D AR

- ATHAGTIR B O
HE kR 5%
Ak

B3

4. FOMBEE®R

WHITE 28 2D 4 OBUEIT I < FFAfhE R O Rk

AR A4 FEE ORI

BRLLEES

OB RIC L > TR E S DB SRR o122 LoV T, BY v IR EF
A E DA RS T B 700, WAEEURRIL, SNTEeENEE, O Ok 125
THWIETERK T 55, @ EE LOYLFR] (BT 2MRICERT 27, © MR 1<
THMEIRK T D00 3 OOEFEICEHT L LILD, O~QDH b, (INBIRE LN
B LTZONICONWTOZET VAR LoD, Do < WERERGITZ21T5 2

CEo

=T A A BIREL LT PRI B KT O SR 4 2 MR 5 BB IR O B B0 7 =
LT E 7%, BUKMIIC S0 XS etk e 2 T L LTRE L, B LIEosERT o

CEO

- AEMENR Y HERIREOMR) | TEELOETE) KO TRERHH ) o 3 DI 5 2

LiX, BUEORE Y 27 LEINTIIREETH 5, BUEFTOFHRS AT LOUELEDTEY | =
DHFTITON LRI 2T LOWEIZ LY 3 SDORET L OBy 2B 2 Hmat LT\ 5, 357
I AT BERBRICIIRT 5,

WER COSTN 4 FEDOINE &S5 % 3 FR IR L-8IT L T oMy, TS iR EmgR K
308 &M . THEEL OFLF - K 145 M) . TR - A 73 EM) o SOk o
BEREOFEERIIL, 7V — A ) =g VA5 NEDO TS AMED TENZFET 51D (K
265 18M) . EELOYLF] OBEHEOFHEER E LT, REAEHEE OILFENIZE L U= 3
NT 4 T K DEERMNIINZ . A0 4 FEFEIX, NEDO AR A b 56 FEITFR D RMLRIMZEE (1
44 (BH) ORENRRE VY,  TEEEE) ik, BHFPE T3 L TV 2 ERIBFEIC L 0 #5S L 7-F
BARREV (K26 EM)

2T EAORE T, FAOMPER R (R EERAE, 2 U ATBR, BEFRRR, 7 r s 7
LT = I N ADOFENEER TR (CBT 0T E . 7T OO E OB R (&2To=
=v MR, 204 OEFIIER & OmEK) ZFEM L., FBlE TBLO 2 SOPLEN G ERIT O TR
e (a7 8 & LT, [5EM) CCUS) TERUREr e—fuel) TRIAGEFE T X7 A 66) T4
REERERHH)  TAA A DSV ] D6 FAEE Lz, a7 HITOBRTIE, HF 4 FEITE
LN ey =7 b (a7 HEIFERIE e 27 b) [ckdibzX-Tn5, £72, BT
HWHEFROFNT B Y =7 b T ) v 7% a2 LT, 27 #HINCR DS Bk L, 20
bz LTV 5,

2T, 27 HfF ORI T 73 SR B TE 95 72 0 O T E AR % S0 U 7=, BEIC
R FHELHE L O, R EIEFATOHAM, thaEe e BRI, DL 3 SOfHATEE L
it 6 SO T EAN ORI Z FEhE Lo, IREEEELIRE, £ OFHElRR 2 B £ X 7oibR 2 a4 5,

166




BX2—1—4—2 BEIAEREEEIAN FEITM

BHEAFERE (ZOMEXBEEICEHITLIERER)

1. YHEBEROHEEICET 5 EARER

IV Z DS EEE 5 B
WELTEH O EEE N | (WG U CEEE K OREEE 2>V CRR#El) B 2 BOREEAM « TBcE 3 | (BORRHMEES L X FAIONME XUIITEFE(E L Ea—DL Ea—y— |
E LE=— DF 5 % k)
2. FERRET—X
PG & 72 D 4E | R B AR FEEEE R 2 £ R 3K R 4% R 5 & R 6 % (ZEIGH)
1 (RT3 B A MR £ CORMEEY, LE
B AR FE () 721G
& 4 155
(F) ’ ’ ’
3. PEMBEE, PEMEE, FEF W, ERHhE, EBEEEE. FEFHMAICHR S B AHMh R OCEEKREIC X D
R AR R E AR FpEmEn GE ENDFEGFREE - B A FHEREIC
i OH ) . #5 X 25
L F IR R EEE H R
VI. Z Ot ZER | VIL & OMBEFEE | I Z Ol ERE 2 TNEFICEET 2 HIH ] 1220V TE, HRAICERICI A ZIRE 2 X v 1B | <FEE & R4 > REE | B
EEICET S | T2 EESEE | HT s EEHEE T 5 72 O DETEFKG OB, AES— AL D < EEEHIE OB, | FEE B <FEEICE
EECER: BEOT A=A @D, ERBORREOERKILEDOMOEBEOEOM | BRI : T ANFIZBETLHE | ~7-#H B>
FEFEBTLODO NFEHIESCEL EM L7, £, EHMERE O 2B | 1) & LT, AEFHO
L= NMUFEREDOBRHA~DY 7 b NA T T AOZ =T VT A | B LA O Frix R B
O, Mgkt v X —H ORI OILFE, AR DI ElE O FERk | &, PEROVICED MHA TS | #, S Fn 4 4F
BN, EEZNESEOMALELAT 2 HMAM OHME, BN LES T | BB OIE S 25 hm<E, B | 25 E i k&
SRR N R LTz, Box o 7F—U A0 b | 3%, EFER
(BB TEE SR OB ETEMR L N2 T T AT o AOMER] \ZOWTIX, FERIF | 250, FFZEBR O | 3 5% 8 5 2
ITEHIEE Y — v VAT 4 T OEAFIRIZET 20 A RIA LV EFHTIRE | ORKILZDOMDEE | 7o ST
L, RAZ—FIZLVRSBEEFEICEMZIT) & &b, FEMEICBNTay | OFOm L2 EBRTLH |5 L3O H
TIAT L AENFEGEERBNT DI LIS KV EEMREEZITV, FRFIEICED | DI ANEHELEE | b0, B

770

MEHREx 2 U7 ¢ MREFEOMEIZ L DUIEEMORE] ITONTIE, X2V
T A REFSCEARRENCOWTHE ZFIC L DMAEE TV, R0 IHEE L TV
HZEEWR L, £, Eu b I A X2V T A OFBANZAT T —F%T 7
F ¥ ORI B LFEORE,, BAGHE 2K E L,

MEHABA DOHEMEE | IZOW T, EANFHROBEY 2 EHIZE T 572D, KHE
IZBWTOHERHE, BEEEICK2EAEREEE LTV, £72. ENORINGE
FHIZHOTFHZ AR E LIZEABHRICE T 2 BB WHME 2 Fhi L7, [HHRABRGE
ROKSR &R DIENLEOHY2EBOHEEIZHOWTIL, FEHBEIZBIT 5 HER
o M OBLG R A A S L 7,

[RHIR 221 5 CORERMIS LR OFEE R (T oW T, 7 U T 7 ek
A RXR=2a 7Ty N7 +—LOEMORL, LET7TZ L D5 DX

WriT L7z 2 &, T¥EHE
A O IF M PR
Ra 7T ITA4T 2 AD
flEfR) & LT, FEMRMMT
B, Y —Y v AT
4 7 OEAFIHIZE T
HHA RTA U ZHT
WCRELEZ &, TEH
1) 72 18 2T O BE R IF 45
WA OEZERE &L
T, LA ORIE, FF
7”7 v b7 4 — LKk

FEEE LT,

167




1. NFICB
% HIH

AF 2T B 278 Al SR
D g KA K O
2h R o %h
RENORAE F D

1. AFICHTAFH
TH

%5 BBV T,
I 22 BH 5% D Bl F D
& RALZF D fth o3
Bogom ko

1. ANFIZEHT 5 HIH

- AR 4 AREIZBNT
X, ERANLES T
E2: YN R a3
THED, T=aT b

—HTRBAS T T8 G . BAVE T & — T O F My B O MBI SRR (R S oD Hh
/IMEZEFE DRI = — XD OAFFER % - 5E - FHliE TOY—E 22t v b
TRET D70 DO - MEAZED T,

ek K OSBRI BT~ 23 12DV TR, Ms B im e miBie (5 3 FEEMIE
TH) (X 2ENBEERM (o< IXtr 2 —, dufpEt o 2 — ROEEE 2 —) |
TLAN—Z— ShEE . BAR (O ITk 2 —) oBE T, s g aihe (4
3 ARRE 1 RAHIE) (SHE DT i i M O BEALUHE 55 2 58t L 72,

s BRSO ES TERRAM EZ S DIZHEMT 2720, 7=27 b7 v 7 RYEHE
B O ZBEIL L, 116 Ao s—v 3 MR (BEXRA2ET,) %k
M U7, E7o, Hillif 7 X—2 g VAIHEIED 720 Hillit > 2 —% TOMFJERER
MEJEFE L, N—~x PR D 5 b 4T H 2t X —TOHRM L LT,

REOBR(L, Hg /M2
EORRIE =— XD,
FFZERR T S FE, G
FTOY—ERZEY
NCHMET D7D DK
fiff + MR ANZHED T Z
&7 EIEL T LV MilE A
FEER L L HICAIML
TWL 72O K OERRME
DA fE B D 7= Dk
HFThHO ., BHEDKEZ
ELEIEEERAN
[ZHITLC, B R A
B) & L7z,

<R & kb >

JE F AIF OO A il D B KAk
DI=H D, ENIH D
BFH T2 AN D PE
FoR0, KK EIKD T +
—< A OO D,
ST Rk B 23 e ) % 4
TXHRHOFTENE
FELEZ TS,

F7o. ERFOER
{EHEME DMERF - 1Al E5ED
7o, Bk ) X7 EH
&L EBBE—-ANOED
DAL TIAT VAE
WO DM LS EE
Thh ., dEEFHD M
b SCEIREN AR O B &
fikAoE O ST D 0 B
DD EBEZTND,

A EHm A AR L
HIEED/KEEIZZEL TV
50

168




fi D 7= 2% <
DAE I 7= WF 98
FHE W 7%
DT THFSE
IZHTHIAD 5
WEZEET Td %
ZENEET
bHoHZEER
(AP Ne
P S E AR
RO
Vi NCYOUN 7}
LR RS
72 N % FE iR
AR 5
EEBIT RIS
IR DS
o R A 7 Ak
REeEm LT
WFZ2 I B Y
DH LD B
PN T
B WL E
HIHY - E B 72
P A R E
7, kB 22 b
e T — < D
A8 R0 E fe if
A& & o E
W70 &
LEIET D,

fth )5 ¢, 5%
RO Rz %
{b& 0 WF5E
F O M &
R | AfF7E St
IZFR B 72 45
flE T AN —
~ ik~ o % H
HE by
U7 RADH,
ELZED D,

D WFERR R A [E N
MRS AZEL,
PEFRHTD X w > =
ATk A L BGREL
o N R E OMTSE
AR T — 7 H ) HR
BN T ERE %
AT DA EFHEE
Y - HUVE R A 5 D
RO 9T A HEE T
DI D N %
BT 5, £ DERD
BHpREL LT N
—~ 3 NS
B (EHAET.).
IR TiRIZ /S —
~ 3 v MeEEE
=D Z LN ATEE
BT =a7 N7y
7 BUEHIHAFE A
YA =R/ A
RULHIfT T B (4
fEilEte,) & 8k
732 5 FL L
THZ LIk £
BRCHEH 2 AN %
FEMAIZEH T 5,

F 7 EERRE IR
DINT F—< A
DKL & AF % D
i A=A WA
FEAE L Tl & H 28
AEmObHI ExH
& LT, —EDIE
W2 2 L 7= iR
B o ko &L
W] FEMT D, £
DER GER DS
BITIR & 72\ & Fi
T AN — RNk~
DEHALEOT X

7 v 7 BT EARE B
WX DB ZBEL L,
N—w Rk MR
(Bt E2ETe,) KO
a7 NAMEHIAT
e (FEG x5
ie,) OEHIEREAZ R
PIZERT %, £72, b
T AT 4 AR
& L CEMRMFOMF5E T
LB R\ EICEBNT
HWEEFE (R AR
M) OBHEZSI &k E
1T 9 1F >, #ulg A 7 X
—> g VAL D 7=
B, Hikt o ¥ —ET
DU FERREE R & JEFE T
%, FHEMEIZBNT
X, BRAEBO D 72—
TE DA g 2 ST 5
eIz HiEs A a5 &
BT 2 1E. HFAA
MOILFTZ K5,

- R EIR DR T —
<~ AD KR KL,
& = DOWFFER B 5358
ZREMEL, BEHEL
EHDHILEHMIC

(v VT — 1) %
FlEfEFEhud oL &
HIZ, B 3 FEICH]
filefb L 72 wF 9tk B o B
fRI_R&Fy U T 8R

(WFFETEHE, AHARE R |
WFFEEHE S 82) DRk
(20 U7z s DRHmIz &
V) JE A4 T O RAR 6 &

ZEHF MO W TR A S A IR T X< BETOIRE: - B4 - BH % g
ETHERAANEEE L, FEMEICBW UL, AR v —EDOFnE %
ST 272 OICRBRERAZITV, 11 A 28H Lz, MRAUEHARERAICR
WIS ORI L0 . RO I, SMTOES 72 A % #5
TBZ LR LT2E s, ME R~ OSSR E 2. WBE OF 1 RIORHIC
Mz, 2BEBORFEEFE L, 5F 271 L OBRHAZITo72, o, HEHRIAT L - &
X a7 g ERCHEE R A EBRENESEOEMB R m LA H
LEMAMEZ 134T LT, AT, #23EE2MET 5720, "7 T AD=
YO=T VT ANMOBRAERIGL, 1 AEBEA L, RS> TEF A L7
NI N—T 4 7 — R EOREMBII NG 21T o723, U 7 7 T AR
U 7 —& —HFEIZONWT b A Z DT,

CBE DT =D A N aEmD, W DR O R RALE DM O FEZDE D
M EE2FEET D720, NFEHIEWE L 5 Lz, BARRIIZEEFHBOE A, FHf
Xy R U, ERFH O, BT L0 AE L, AHES— 22 HS < $iLE4
FEOHRR 2TV, HRERAICI D SHATZSIRE 2 L 0 EXICFHME T 2 HE L2 % 7o,
T, BEOS|E BT EbbYE, BEORES ., BEMEDOE 725 iROsEb, UV Ax
> TS K0 A E T OBCE O EBUT [T TR 2 D T,

BRI 3FEEICH X (X VTS — b Z@EUNCEML, S 4FEIX 184
DOWFFEEBIZONWTHE v UV T F = VTV, RO T7 +—~ R\ L&
MoTe, £z, KOEMERZEHEL, ¥ U757 — FOZEBEILEICOWNT
fes & PG L7z,

lonl S—7 4 7% E L, sHliFE EHFHME O I 2= —2a VEEITL
T, MEBEO BT _REX v U 7 32O Ui ) 2 L 0 bz
LT, FHlENHE & FEh L7,

W% B OB ZATRE ) D) b R ONEM T O RO ORUE LK 5 & & biz, 7'r

AR RE G 2 2 CEERL L
HIEEDKEEIZZEL TV
%

169




Ibiz, 7|
AT RA b
A MR,
iENE AN ¢
IS et Y S
D RKF P& &
BEHT 5V W
—F T VAH
» b (RA) 72 &
205 A LAk
ik & > A A E
e 0 N HF i HD
fbzfedEd 5,

= kb B
ez I i
el IC 72
ENT R
2R L.,
Ge PEFEHED
7T a— A
B~z
AV NEITZ
HANMEET
Do
T A%t
i - S5 kL B
b 72 < 360
Bl &%
o Anic kB
T kB %%
ELim~vwxv
A2 g &k »
Z OfgEAAE
YR A
N&AT O AM
DE R WHE >
AT AND RH
L&E1T D,

PSP % i
R BRIZOW
TiX, MR
et ) =

¥ U T RADRE
LEEDDLE LD
12 AT R /N—
MEA B T#IC
*F LTI B R
NEEZB/T LI
D DWHE 2585 |
g ru—7 v
TE2LT D,
IO H LT
AN B ENEND
KAk CIEHET 5 7
0 AT IRA 2 b A
v b (BEHRE) <
HEE TSR
BN EAT HK
FhEAZREH LT
HEeE=— X oEn
R 7 e ¥ =
7 NEIZZE S E
H Y —F7T R
%k (RA) DN
HHIEZEH LK
E /NN NIE |
EE LD TA
JR_R— g D
&R DTSR
N D8R 72 e 1
T2,

WEST 5, £72. [PER
M~ F T A R
Jo— i\, £
NENDOFx ¥ U TR
IZBW T L 72 b5
AR LVELEHGT S
WHE % EhET 5%, &
T ru—7 vk
1T,

C A4 FEIZRBWT
bolERiE ., BT
N RRE AL ek L
TOMREREST 2 Z
ol e Y B (N
2 VA 'R
<, ZJaRATKRA b
A b (BRERG) . K
¥k, VY —F T RHK
>k (RA) F D N Fi
Zh| & fo & FEMI TS
AL, BEBL 72 AR
KT ANHIFZEREET 4>
HEF OB ORE L %
THEOMBIZIBNT
IWHTE 5 Lo %
D5, -, BN
FENM OB 2 15 5
DAL E LT, PER
Wi % 2B L 7= mF g
LDOT VAT A Ry b
U — 7 WEEE D fEt & ik
D5,

« BEIC RA L2 DWW T,
B D BRI SE s ©
T, EMRiteiRTcox
AN Z BT,

V7 MFFEAMHE ., HEE A & F T D 720 OEEE LRI E S
D 7= DWHE % Sk L 7=,

A ERL

< FN 4 RER, RIS TR v AT IRA b A Mg E AR L. KIFEAN

M ORREZE & DRIDOZ AFE « HIRE TR 48 4 LipoT-, F72. U
AL MIEEZSIEHEIERH L, 5 4 FE1 411 L OBHFER L 72

W, FEEIZOWTIX, SF0 4 40 1,032 tFoEF L 720 BT

e LTz,

PERSAF 2 BBk L 72T B8 S E DT IV AT A Xy T — 712250 T,
AT ARAELZORUNREEBEREZMEEST -0, BFOX Y
LV BEDRZRIER, BB OV TRET E1T o 72,

- BT IR KPR AR S FERRIE C OMFSETR BN BE L 72 3 & P &2 B ©
Y —F TR MillEZ ol SRS iEH L, S 4 FEIF 411 40
B e DS PEERRAIF OMFITBH R EB ITE R Lo, KFEBE TORER-CHIITTIRED
R B BIHE RN R 2RI N T . KREPEOEFICIS U JE R
£o. FHORHABEEASHT-Y O A ZZICREIRE T 5
L L7z, £, VY —F 7 AKX MRFERMFCEM L TV A HFSE

=7 MIBHET 5 Z LT, MEBGOEME LS —@OMERE (% -

%) ORAIICHORR T,

P—FT
ST, 6
AM OFESE

K727
hU—2 0

& D EERRAIE
BT K
DT
AIRE & 72 D
18 % ke
(ki A=
A LR

FEREFE 22 CER L.
HIEEDKEEIZZEL TV
%

FEPEFHE 2 A TRER Ly
AEEDKAEZ T2 L T
W5,

170




g VA OE
PEAEICBE 9 %
B 524 &
IS ERE
St T AMTE
HEICET 5
FEEIZEES W
T B % i D
Do

VI QR i R il
DB N,
EEM 2L TV
2 BJF G0 AR ] S S0
A ) RXR—T g
—7 4 F—% (IC)
EBFEITH FH
B % Bz 8 H
L. WF9E - FE
DT 2— AR
(6= SV S NV
1T 2 5 H) 72 A
MIZERT 5,

T, WFsEik
B-HEBEICED
D 72 < Fr1= 1T 360
FEBIESEZTD A
nsé iz &xae
PEETH L LT-FgE
AT E 24 5 ~ 3
VAV MNEROE
D4l W O HF
GEH L~ T A
v NEBONITIZ
RN IS Ak e
7 a—A%ELT
B L MIE % A 2
I~ R A
Y MEATO AMD
AR AHE S 2T L
DORELEITY,

B NAHERR -

-4 FEIZBWT
Lol ERiE, FERE
ZEMAME LT,
I 5 N (AN
— g UHEEAE AT
BEL ey b
XA POKEEHE
WX DI, EE
SR B ~ TR A 1T H
S, EFEEDT
17 a— A, fhe R
FOR=R T A MW
PLIQ O IR 2 JE A5
S/ 5, 72, SMBIEES
NET I —%
OB R B~ D
U MRS L
HHEEEN A EE T 5 H
BB OB Z ik
Do

- 360 FEElz: (il
£2) 1O T, BIEER
MHET7 4 — KNy 7%
TV, RA~NKDE %
bz, ATEidcE AR
ZlitkoT, vV
A2 N AMORE %X
HElblz, wEEHE
3 5 72 Ll EE o Fe 5
fbzttd 5, £7-, WF5E
AT E 24 ) ~ R A
> N DA & O
REHBE~XT AU B
EBOWFGFIZE L, #H
L WM % A= 7 3 iF
R A L NEITH
N DB « WHE D F
HLAZITI,

5| & e & [EERT RS

EHETERENC M BRI OGO E L OFR Y MY — I ELRIR ST D
SR 22 SRR - BRI O T 0 T 2 — AEBICHMIICEE S D NEEE
&) L LT, o4 FESEBIKE 3 4 2 AMERABLE L, @ T A
nY = MEEANMOBREZEDT,

PEFEHED T 1T 2 — A HEREIEKR P~ RV A ML B HaO R R A
/BSEDD, FHME 2 42k~ FHERE 14 2EMERE~ i S E i,
o, EEEEOIEICHERIMR AR ST L0, FHHE 2 A2 HMKR
Fhe~FSET,

- 360 FEEILE (ZmBLER) IZOWVWT, XfZEF L LT, 2=y FRZ 7 ZADOEEHEKD
ED, TA U TRVERRE (R ERE) . ERNAH - 7V REOIE R
W ChEIA < S3hE L7z, E7oaF 3 I TN L7 360 FERIERICB W THE LD
FERE X FEEM L THEMEE ~7 4 — Ry 7 21TV FHOYRX T AV
FAZANADIRYIRY L =R b E~OE# % ED D120 O L
LCiEM LTz,

A EOEHRAE R E Lo, v 32TV Ay NMIMLERAFZ H 22T 5
ik~ A M AMBHE 2 56 LT,

W N—TREZZOIERERBZNG L LIZWHEZITW., e~ 2T A
KGN EE D a S 2 == a VAFALTH DL a—F IOV TOH
FrFEmELT,

CTFEIF A~ A v MR v— ] 23S x AR BIC OV TS 3 ERE

FEREF R 22 CER L.
HIEDKEEIZZEL TV
%

FEREFTE 2 A TRER Ly
HARDKHEIZEL T
Do

#
e
EL&
Ef
R
3
A
Mt
=
Al

171




2. EBEE R
fi% o> 1 1E 4 e
RE RNz
FAT AD
HEE

PERBMIEDS . £ D
1%+ oy FE il
L.Iyvarv
AT T DI
B7-oTIE E
e D — g
O i 1F M e PR
HLE O E
HThHH,ZD
T 6D ZEHE D3I
EIZHAT S
58D EBH

B IZOWTIE,
Bl A 2~
— ¥ a VA OTE
MEAGIZ BT 2
(ERL 20 4E1EEES
63 =) i 24 ST HE
DEHANR—TT
S HEHE, T— - T
A T NT v AHEE
% 1= T AMIE
HICEAT 5t &
TE D THLY e,

2. RHEE B
3 1E e R K O =2
YIIAT AD
e

B EE 2K O
EMED IR ST
WD T LI, PERME
NS BN
1T+592Z2TOKX
RITECH 5, EHD
W 1E 72 AT IS
TUERTRE O
EREE 2 EB
1TV — LD AR WD
RELZITO & &
HIZ Y%L —ILD

XA MR U
— ] OFENE N ONEH %
75 RIS L i b 6 pr
DWMEZK D & &b
2, ZHERECF I -
HEEASDOEF D LE TR
gk B % DM~ Dee ) &
FHETE LG SOD
(ZHL Y #H e,

2. ¥EBEE S OME
EPEER L N 7T
AT ADHERE

- IR EBOBITE
WelRd D720, B
HEofR#HEL2EE 2 -
EF ATV — L D AW
DRELZITO & &b
(2, AR O TE R 5 B
FIATMHER R A & —
D N TR E) A 1E
UC, AT R, &
WIES 5,

WZHIEREE T v U T o — b RE R B, St SEA0Nk B T e A
I ORI TERE LT 1E D, FTNAZEIC L 2B/ O DB OB ZED 57 L
AT AT OB A 7= UL 2 e B RIS HEE L 7=,

B - I EE ORISR D & DR BT L, WFIE I B 7R IRF ] A e AR
T 572D OB B ISR & AR & [RB Clklse LoD, %1 5 FFEIZmIT T
X0 FHR 72l X J7 A~ O SR ITIEO MW R E O (L O R 21T o T2

ESCEIZRE 5 BIREIE ORI DWW T & 72 BRSO S 2 W TRt B A & 17
U BRI BAEA~OFIREIE O Rz mi T, BIRRERO H 2 BirEwrses & ok
R PE L, RBREROIESCERBUHEEICHMIT CORARZHREITT T2, £D
fER. DA FEOBHERE OB RIRERGE L334, O BHAERFIR (FEEZRS
REWR) BEEIZ 134 THo72 GE~EK),

TMEZIZCOBBOF ¥ UV TR ETETF =2 a 7y SICET L [U—7 -
TR N BT EAN=T 4 F =L Xy U TR ETHE
PR LT,

STEM #H & XA =27 ¢ OHEEIZE T 2 R EL Y L1 S A & fifh
L. RS 2 — vy T HIFUOHETDHAMEBEROEHLIZ OV TSN 5 FJEE
S 1) R & BRAA L 72,

SMENSARIZ DWW T, Bl E e X PERIIR — A — U TORGETORMAEHRD
ol AL OWEFH X BT 2 348, 55 C ORI S & OV H AGE:
BEOEBAETE IR ZITO, BT WIHERE 2 2 2B Dz, £12, &
PEEER OB BT TlE, BN E DN DD DO FRATFE A 2 b OBIES
SNS %5 JA 5niE BN ER W $LA 72, BFZERE B O E AL RIL 6. 5%, &k
BRI 12. 4% L 72 o 7=,

- MTENEEEOIE ] EWH HEO B TRE S W TFERFER) & %
FATERIEL) OFA L. TENIHUFTEBRRIE N PEEEINR S AT TR 287
WZRIE LTz, £70, WlHE R 2 (LT 2 70 TENLHFIERFS A N EE L E TR &
WFFERTINE BRI 28R 2 duE Lz,

EBMCBNTHRMEN & 2T WU RITE# 2 r~d 7D, BEFOTA K74
YERBEL, Y=y VAT 0 T OEAFIRHICET 204 T4 ) ZHicIlR
E LT,

BERRERS - BB O B X SO EBHIT/L— L7 PITOWT, #Y2 EI FrN
WAL — a7 | Zi 0 CHEEMRESCHEAEE 21T o7, 7o, EAIZE
TORHCERER AT ITAT VAEKDFEHUNZONWTEVELD, a0 T I7A47T
VANY BTy 7 RO RFEmEL N N7 v 7 228G LT,

BHEEMHEIZB W T, EEFITL— RN IEICRf TSN TICRE LT T4

HIEEDOKEIZEL TUV
%

FEPEFHE 2 4 TRER Ly
HARDKHEIZEL T
Do

172




1TV —IL DR
Wr oo FLE LI
MZ, 5% —
I D JE FRLUE
M B AT\ R IE
MO EICa
YA T
A TR %,

NZNZDOW T 3
D MHE L TN A
v T TORNE
(2 &Y BB
WET 2,

£, BUENORE
Khear7rI47
v AHERED 7= 6D | Tk
BOa 7947
VAR E DD
AL PrE OB M
B RIEE F &
FlEfeE Ed 5,

X O EVE A
AET AT, NERES
BEHYHEFIZL
Z G A AT
wFEMT D,

AT ITAT A
DY R FHLEHR
A LTESEITIE,
EMPIC BT D
A TTAT R
HeHEZ B2 I H

- R IE DI JE T A x4
ELTeHE, 2B %
PO R O et = R
WHE (e 7 —= JHfF
&) RO Ir#E LI
& D WHFEE M T DOWHE
HICLOIBESHEF
R0, M EFE ) 2 Ak
fe L CEMT 5, PR
T, [avro47 0%
HeEA ) 25F 4 4
FE bk U, ARk — IR
T2 7747
VADHEEEH S, F
7o, TORKLDO—E &
LffoC&imar”
TAT v AKERINHE D
WEFTEH D,

- ¥ O IEM: & WGE
T HID, AFEHEMERA
ik, A AEA A
o OVRE B D FEFE I DN
Z IS OWERKR & %F
G AR 72 B AT A %)
SR 73050 R AT St
THELBIT, LB

IS LRGSR E LIRS T
Do

AT ITAT AN
% B & % 150 B
L. UVAZHEHEOXIG
F#HERED D 2,
M Fp i+ LdE Lo
o, BAEBGICX LA

T AENEH R R T A LIk, EEMEAITY LI, BRLE
28T,

B T TAT U ABEBEBD DO, e-T—=2 T R OWEER] - 48
BIHHEIZB W T, a7 T4 7 v AT 5842 30 LT,
TE—ANOEVDa T34 7 o AEHOE LM B2 HE L, B84 12 Al
HELTWD a7 T4 7 AHEEAR] 25M4FELEMR LT, 2 2Tl
HMERERTCRAMI R LD D a v T T A4 T 2 AT 2 BT FE R ER )
SOEDA =V EETDHIZD, EE - a7 T4 T v AT CRERE
EOFFBINHE % I L=, F7=. SF0 3 Rk X BN B R IE A Sm
ENCbZ#EEE LT,

ARAHE DZ R R IT 2 E TEIRRLL E L LTy, S 4 F R IR &
OCHEBERBER ISR E2IER L, FEFEE LD 700 4HEOK 1, 700 4 DBSARWHE %2 %5
L7,

>
—

s DEHRE ORISR OCNEEA 28 U T, ERF PRI EY O/ T HIT I
TWD, Filo, BEEBNUE I REWNEBRESLCER ~ = 2 7 VENIE L < B &
NTNDD, S HITIHESCNE BRI ZHE - TRERNT O 5 H 30Nl U2 52 hE
SNTVDENREIZOWVWTORGEEIT 9 & & BT, OGRS FICHED X | HlE
RFBORECHT S - #5217 -o 7,

ar T IAT UAREETES ) #RAIE L CEBEBRBEL, TN TRAELZY X
7 FREMEICHE LTRSS E2RET S & & bic, BREHEICR LT, B
B 13K O 3R ECHMER D BAGR e ~ D3t IS S IZ DWW CRAR 2 i Rn 2 3 2 L ic &
V. VAT EZROMRIIZTT T, B L & & L oo 2o bl i
Lz, £ X2V 7 0 OFEMWMREZAT 5E8 42BN L, B2 K5
bz -7z,

FEREFE 22 CER L.
HIEEDOKEEIZZEL TV
%,

FEREFTE 2 A TRER Ly
HARDKHEIZEL T
Do

FEPEFHE 2 A TRER Ly
HARDKHEIZEL T
Do

173




3. HHEX =
U T xR %
DRUEIZ L 5
WE 78 1% R D Pk
il

7 4 W & 1
ERZ Sl Nt
AL TZARIE
T ARER
RS E 2 IHH
VAT AN
HEFHRIZE
T o E R
=2 U T 1 D
D 7= 8 D %t
REMWET D,
F o, EEEH
DR E K NE
HAEMIET 2,
S BT ERE
D G F R ~D
kPR % e I
THo2 LIk
0 EBDOLRAE
P ASHEME & T
(ESE A

IZHE L HFER D
BEDO T w2
REXLE LB,
BN 72 i FE IR R
ik L5,

3. EHREX=VT
S TR DR
X D WFIEHE O 1R
B

%A R AR
WPl ®4E L
RET 7 AHER
EEE 2 TR
T I R OVER HLE R
2B A EHRE X
2 U7 4 OERD
T DOXR L HE
& O R e o OVE
HAMIET 2, BIR
FINZ VL, PERRAF R >
rU— 27 DAL
FIZK pmE T
=2 U7 g %K%
i A B SN N/
A N—EBESANRE
HBEZEART LK
filZ#EZ AET Y
B RAEFEEZ T 5,
IHT, BERED
KERFZ 2 EE
VAT DNy T
T T AT A
Hill & > # — 5T
e LiE M 5 5%
DRER 2TV, 24
IRV EBEOLE
M ASFEME 2 MR

NS RA = Paa AT
B O] 22 iR R 1255 D
5o Flo BAEERKED
IHTRE R Z B E 2. W
BZG U T, 2T
BRI mRPI IR 25
T 5,

3. fEHREX2Y T 4
o R DR X D
TENE MO

- INFETIZEALL
X a7 g kRO
PR 2 51 = foi & HMEFRF
ThHhEEBIZ, 7TU
NIEHAE & e %
BEE 2. R OBER
BB AZ RE L, B
AP EXF=2U T4
O NIZANT TRt &
ATV, BEAGHE Z K E
T2,

- FTNOFEHRE X 2 )
T4 VT T —mLEE
Hfe L. &S U
WHE DB O 72 72
— )V EIEA LA E
HOFHEZRBRFLTH
<s

- RELEAEEL T
Wty X —FICHE L
ey 7T THERED
MEFFSC, Bl D SEhE 25
2k v, FEITHA T
HEEBRGED T2 D

s INETICEALLLEF 2 U 7 4 RPRPEARAHNZ DWW T, B OINBHES I
KDFEBEOY A N—HELBE LT REEZITV., *y N —27 5% SRICEAL
Ty RARA L IRY 7 =7, SRRE0sifb, B O DX R AT
MREL TWDL Z 2T 5L &b, SHITHYET REAIZONTOFENH L
EEM LTz, 72, Er F 7 A X2 U T o OEANZAT, KiEREX=2D 7 4
 E&tE¥a T o5 RICRDFIHE A OHIR D 7= O EE N RIb OBLE D
O, ERFR Y NU—7R08X 2 U7 4 IR ERARMICAE L, FEITOERIC
WL7=8ra b7 A MERZOMRE, HAFHEZEE LT,

c SRR 3 AEEUGET THUFEBE S DY A N—F % 2 U T 4 XD T DR — FEUERE |
OGS 3 FEEICRAELTEERES 2V T4 AT FEBELTERES =
U7 A WHEORNRZ BT & & blc, HERDOEL T T = v 71220 T, ikt
X2 U7 4 ICET HEBHARISE U T =y JIHBICWET L, 1=
FCHEHALTWSY 7 by =7 OFH a2 MEJE A B IS Power BI 2 W T, i
KICA VA=A ENTWEHY 7 M =T OEREIERE X 2 U 7 0 EEEHE K
RMTCEXLY 7 Ny =TEBEY—LVEEALZ, ZHIZEY, FmAAKOY 7 FU =
THEIZRD A MBI E EbIZ, 2=y FTHEHAZEBED TRy 7
KT 2T DA LA N—=LOFEIZONWT Y, WARBEN COEENES T/ o7,

RS AT LD I T TV AT AL A A=y MRS L #
— DGR AR T 2200y U — i E ., o ITk 2= BN
mHi 2 —ICRE L., O UTBE U Z =K LTEEBO Ry 77w THERE A
Fialibla, KERE EX2VT 44V TV NREOEFZHELT¥E
keI SV e A s 42 A 17 AL 2 20 AKRONS A 8 FIC%EN
L7,

FRREFIE A TEERL L,
HARE DKHEIZE L T
Do

FEREFTE 2 A TRER Ly
HARDKHEIZEL T
Do

FEPEFHE 2 A TRER Ly
HARDKHEIZEL T
Do

174




4 . TEHRBH O
P 45

1 1F 70 3 75
R OVE B
O D5 & 1
R D720
) > o F 42 1
R 3F/NE
1oL LD
(Z AB A D
1 ) 72 O &
X % Bk % HE
S5, BARRY
(21X, PHRSZAT
BVE N O R
BT DH1H®MD
ANBRIZR T %
B PRk 13
12 H 5 Ak
B 140 5) &
ONE NG D
IR T 5
B PRk 15
£ 5 H 30 HiE
B 57 7)1
Oz mulc
ES S B
HIZ FEE~D
JE TR & 4T
R

5. BHIRY 721
ST D PERA B
KWL D E R
s

A N BR D HEE

& »

1 1E 72 SE S T K
CEER»O OfFHE
R T D72 15
BENC IS B
8 Rkt i M OME
NP 2 i 9) s O FE
FRAJIZ KT 5 &
EBIT ENFRD
) 72 RFE & [ 5
B 2 HEHE 95,
BRI, T
SEAT BUE N DR
BT 2B WO N
BT DR (R
i 13 ARIEEES 140
7)) O TE A @
DRI T 51
A (CER 15 45 H
30 HIEMEE 57 &)
(ZHED & IRt
IS RSN AT
B~ O J& K &
R

|

EN

5. RHIH AT
D PEFSMT A5 LR D
HEE R

IR EAT 9,

- BT wE Y
I B2, BN
FEhii 92 B E R
RS E 2 AR
[ 7> 2h B2 S i 9
5, Tl BEEITBT
2 A8 NN o 2 BRI B
TOHHMBERD S L &
BT, EE
HRIRBGIE D=8, PE
TR B 0 fi b Btk
M EZ1T9,

- IH ARG R O x4
L7 HIENSCE DY)
IREE O, L
(X 5 RS & =R
1 2325 ST FE Nt 3
HEEHIT, ERFEIC
O PRGERE~D
KIS B WNT, Bl
Kt E %2 L®/T
%

5. REIMLHATO
PERSAEAT L 50D 3
wf

MENBEROEE) 2 EHICE T 5720, mR, BAZEMICER Lz, BAEMIC
X, FEEICB O TEIRI O B FE ik (108 %, SfM44E7TH 4 0~22 A)
ZITH L blc, BEEEICLAMAGEREEEZFT L= (FrEEaHE 1
H 22 H~12 A 16 B, FEHEEAE 435%E),

Fo, A3 FEOMENIERREEOSIEIZEWVEH SN D HEENEET IR
T2 et EAFROBEERBERD ETEHICHOWT, FERANRERRZ &I
HZEEHHEHME LT, BARBHRICETL2EEBEWE (S 5441 H 25 BAFA
v, 6324 (AR P O fE N TEMIRESTE S 355 44, —fRSai® 277 44))
% I ke L,

S I, EANFROEY) 72 E BRI OWT, BB O E M A RO L0, &
FRELEEZ BRI e- T —= U ZIC X DHEZ FE0E (52l : 97%) 5 & L bl &
YU Ny b TSRS & RRBG I RICAR D IEE I 2 A 1 [ T - 7=,

- EHRABNEICESEALEORRGER 34 (GFfn4 410 A 20 B+, 11 A 30
Bft, SF542 H 3 Bf) 13U, 2 TOREIZ O W THIRNIZE YN BR
RTESE 2 i L7z,

EGEE OB Z R LS80 D . TRTOERIFEEEEE (95 . &
54F 3 ABUE) 2 AXF—L2_X—UTABT 5 & &bz, HEBEOHIE - EDHD
FE, BN LTz,

THHABHGG R DxG & 72 DIENCGEOE U 2 B OHEMEIZ DV TIE, FEL 7
R (Ff44F5 H 1 H~31H) ROBGHE (ff44 12 H 13 H~23 H, 8
W) A9 LT,

BB E LT, FHBICBIT2EHERNOB ESMmY — NElEHT 5 &
& BT, B 2 L7, BILFE IR TE, IEATEOER D S REFEE T
—HEOT A 7D KO EREER L, S5, EEHYEFEOe T T &
TV, EBROEHRFEOER, BEOFITSZD14 2 NT FAQ OFEFHEITH
ZET, MRRORRBEIED U A 7 EBLRR R OEB RIS =,

EANCEOFEY R EBICHOWT, BEFEOFRMEBMBELIRD 5=, 2B %
EXRIZ e T —=V TIZ K AHER FEME LTz, (g 97%)

A FHm] A A CERR L
HIEEDKEIZZEL TV
50

FEEGFE A2 2 CER L.
HEEDKHEIZE L TV
60

175




PE S HIF 23 R
k> 7L L
DR ES &
LT, it
DRI | BEF K
R PEZEWLAT)
D 58RI H 1k
THA ) R—
g AR
T 57, o<
X x—
S AE I WIN eV
Z— ko
— &S AT
e R L ¥ —
WFFERT , 45 it
o2 —Dk
i 72 s O
B SO 2D
WL RHIRY 722
PR TH 5 H
rp = 51 491 i) o
(AT AT 9 o

PEFRME SR | >
7 L~V D AR
e LT i
DR, BRHERE -
PEE BT )1 D gRAL
IZEBRT 514/~
—> g U ERAIHT
Hlzh, oL Xt
2 — iR O
D N e
— fEE AR
O F—HIFERT, A5
ikt o % — D&
T 72 A O B B S
HE IOV T ER
Al D 2 L R A R
Hc 1 7K YE D FiFF 72 B
K AAT O WFFEEA RS
WMETHbZ &%
+aEE L R
IR T b W
F o H AR I
MRET AT 9,

6 . fitia M O 12
BH9~ % &l

TRICESE sk
Je VR A D 20 =11
IO R 7R R -
Bga11o5, £,
EFEIZ L - TR
DAY
(2T, P - fif
K% G 12 D
Do

L
D M A A R AR
FIZEANT D L &
HIT ZEITHEE
LCEFEED S,

- FERRMEDIHES R v T
LV OFGERERS & L
T, fEFREO R, £
FRER « EEBS IO
RAGICEBRT 21 /A~
—YaryEAMT 572
o TS R e G A g
MR O v % — M
& % —_ FREA, % Hitik
Y B — D 2L
DIER|ZHONT, Bl X
for & BRHINY 72 0 5 T
EITO,

6. MR ORI B
% A

- T E% M OV A D &3
R 7R HMERF - B DT
STk Z—. bl
HEr2—, BAltr
2 — DB ) B R |
> FEvrHE—n L
N—F—  HIEE - BAR D
WEZIT O,

<[ 3 4 B fi s HE i
Feaidha (1 IRMHIE) ]
HrE R R K O AL
g & LT, HulsA
~N— = VA EE L

T VT NAGEOMERTHL~T VTV TR, ) _X—=2 3 T Ty
N7 —LDOEHEZST 4 4 BICHIA LT,

B3 FEMIETE THllk A ) = g URIHEEEIL S ) 12X 0 | Hugdl
WRORIE - §Hli~ 7 v b7 +— 2R L7z, dtlETr o2 ritos3< ke
K — RN 7B i 2 T2 & & b, WE, f1db, deiEE, P EO ikt
YA —=IZBWT, HUlOF/MEZEFEOR - Y — E X DB = — X DR DT
e - RE - B E TV —E R & v N TRHET 5720 O - MaiE A % ot
Oz,

B4 FEMETE [FERIFOHEA 2 ~— a VRIS RERILFE) I
L0 FEMSIICRIT DM ENERE - FIH, AMBEROT T v h 77— Lk
7 M L S A B PE v 2 — 2B W CRIRE LT,

ML R AT R AR S 2 E WM (11 BI/4FE) BT L L bic, TNE¥ETH D
itk A ) N— g UHEE R A HEE LT,

- AR 3 M IE TR OB E MBI LY, o<y —, dEERE v
2 — KOt Z—OFEHBEEHE, ><IXtrF—Dx L _X—F— SR
RIZOWTHEELFEAZFNE Lz, BRI, =L ~—&%— JEE - BIR & e
L72Z Lz kv, IwEAAKREEIZ LD AT FEROGIRC, KA ECRAKSE
LR U 7= WP Fekas O RS 12 K DR IE D U A 7 R & 7,

- AN 3 AR EERERR AR A B A (1 IRAIE) (20T, BT e AU aR S OV BE A b i fs
& LT, #illir /=g VRIS BB S 3 BB IR IR 5 B O fFAT - B
WRIERSER, —Rr=a— b T VRED T EBIEYE - SRR €0
FHEIZHL D #LATZ,

HERE R 2 4 CRERR L,
HIEDOKEIZEL TV
%

HAEDIKAEZ 72 L T
WD, FEEEFHHENE D I3
Va3 LT,

i 5% Je OVER i D 20 R 1Y
TRMERE - BN A, &
25 K O sk K OVF 58
BAJE BR BE D HEFF & [ -
770

AEEDKAEZN T2 L T
WD, FEERHENE Y 23
W52 i U, gkl Of
WA DAY IR AERT -

176




(FAM)

MR EE L E T
%, 85{EH
ERbxRE LT, &
FilbhER% « B D&
I 5, 43 @M
mELSLELE LT, &
=T IRIE 7 B D FRAT -
REAMAL SR . &
N —ARry=a—hr7
VAT TE D 7= 8D D [E] BE A%
W - SRR AR i R
RS 5, 80 &M
B - P I HE T
DTz DT KERE
BIRSEHE LT, M
N7 7R KERE
BLIN w2 FE T
%, 10 (&M

Hulle A N—a CRAIHEEE LR R ISR W T, dbifiE, AR dERE. | RIS ZERR O TR
=, WERSOIFED 5 b, dEt o ¥ — & EY o 2 =2 oW T2 58 | b &k OWFZEB R BR 5

T EHT, BB OV T, S5 ES HOBPNZET., S5 E1T H 1B | #RFER- T2,
T3 THEREF 2 vt D3 Vv ¥ — Z#RE L,

BAR IR B OfEHT - TR FHE OB 272 T ¥,

=R =a— T /RED T D EBAEE « FRFEML SRR 32 O LA i T
%S LTz,

BEEE - PV T O 72 b O HL R KSR A B S i & LT, 2 AT oK
FEREBIAILED Y B 1 75%?@%%{9%% 55&%%%7 XH7,

Erfbxik & LT, Btk - 5 (B Bk - SMERERTE) oW % 5
i L7,

4. FOMEEE®R

WAL 28 22D 4 OBUEICHES <

AR AL D BRI

AFAlifA R

RN A R DSt R I,

RT3 Z &,

[HUBHREL N > 77— & L CHUR O Ko flsdb, b o SNEF, SCRHE % Tz
D LN TWAEN, FERFOL T 2 — 1 YK,

INGLOENE LHEETLHI ENEEL

MR OO R EESE & HE U 78T PE S AN H o HUBRE E EAL A

T S DITHERET 5 72 0 DA TR & e LT,

Z 2 L, Ml 28 D43 T 1) RIS 1A AR & OEHENFIE-C AN TR R

N A~ AN—=FT O IMifE b 2 328 L T D

177

I = AR E A2 a9 5 7280
Voo ) _R—=g - 7T7FJ(MDJ%%W®$&ﬁ%M \ZHEEf 3 5, N 4 4213 BIL
VY, HU O R0 TRER Lol L CHUG A, Ml ) R— g VARG E S LIRS BAR DHIERFZITO & LB, BIRLRICBITARITERRM Uiz, £, S 5 FELIEICAH E

Fro, IO RPN Lol LH A ) N— 9 VANEICH T 5700, ERER Y U —
7 &l L. HUISE SIS L AM B RO & 5 1, %Wﬁ~7/%/N~vEVﬁ%M$¥6#

%&@%@%ﬂﬁ%%hf%%bkT?ﬁﬁ&m/—X%E%Lt%?%ﬁﬂ%ﬁvzﬂ—f®
I EAL « EAESERERRR | (ISR W T, PERIFOHT > — X & RIAEE OB &2 @6 S,






