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(57) Abstract: This optical sheet includes a first surface and a second surface facing the first surface. The optical sheet
includes a base material layer and a functional layer in order from the second surface to the first surface. The functional
layer includes a cured product of a curable resin composition, and an ultraviolet absorber. The spectral transmittance at a
wavelength of 380 nm is 1% or less. The spectral transmittance at a wavelength of 440 nm is 70% or more. An indentation
hardness HA1 at a first position in a cross section of the functional layer, an indentation hardness HA?2 at a second position
in the cross section of the functional layer, and an indentation hardness HA3 at a third position in the cross section of the
functional layer satisfy the following relationships. The first position is located in a surface layer part close to the first
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surface in the cross section. The third position is located in a surface layer part close to the second surface in the cross
section. The second position is located midway between the first position and the second position. HA3 < HA2 < HA1
HA1/HA2 <HA2/HA3
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X2, AADILERRIBONnmILIDONETRITERTE I EICEY. R
50 (K45 ODRNAFS20FLEHHTE S,

BER3IBONmIZHBIFIHFEV—PMT ODPHBBARIE, 1 BUTTHL
Ko T%RETHELWL, BR3IBOnNmIZHIFZAEL—MT1 ODHIHER
KOTFRIIFFICHREINGWL, HR3IBOnmIIHBIFTEIHES—KFT1 0DH
HEBEIF, O%BUETHLL, O%IYKRETLLTE L,

BER3IBONmIZBIFIHFEV—MT ODDHEBRIZ, O%LLET %L
TTHELL, OBBUETBRFETEH LW, BR3IBOnNmIZHIFBAFED—
BT ODAHXEBEEIE. O%LIYKRZTLLUETRUTTELL, 0%LY K
ELTBRBETH LU,

BE (YY) Il RR4A40nmlUEERSZHIZ, HEV—HFM10%
BERERTERTES, XFEV—M10E, BRERF440nmllEERSN
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[0123]

[0124]

[0125]

[0126]

[0127]

AFEERRTEALTELL, ThiZkY, XEV—MTOBULIKERRLE
BERDOBKROELPHILZMFITE 2,

BRAA0ONmIZBTBRHZEY— M1 ODDHBEBRRIZ, 70%ULETH
K<, T5%UETELLS, BOWBULETELL, 85RBULETELWL, K
RA4A0NmIZBITDIHES— M1 ODDHBEBERDOFTREIDL D ICHE
THIEICEY, HEY— M1 0%EFEBLELEROEKREL ZBICHHET
5, BRAAO0OnmIIBITZIHFEY— M1 ODDHFEBED LIRIIKFICHE
EINGBWV, BERAA0nNmIZBFT2HE—MT ODHHEBERIE, 10
O%BLUTTHLL, 100%KRBETH LW,

BRAAONmIZBITBIHEY—FMT ODHIHERKIEZ, 70%LE10
O%UTTELL., 75%ULET00%UTTELL. 80%ULET100%
UTFTHLL, 85%UETO0RUTTELY, BRA440nmIIBITS
HES—M1ODHHBBERIE, 7T0%ULETO00%KRBETEHLL., 75%
LETOO%RBETEHELL, 80BULETOOWBKRETEHLL, 85%UULE
100%RBETH LN

AR Y MEEERVTIL—F4 Ay MEEEICEEEL T, FEZ— M1
O, LR (X) RCFE (Y) IKmMx. ROFH (Z) 28LTH
E AN

(Z2) BER3I8ONnmULE440 nmUTOEERTODO. 5nmBEDE
ERICBIT329HAFBEXEDEXIE, BR400nmE4 20 nmATOE
BERICEXNEZET 2,

BE379. 5nmlltE440. EnmUTOEHEBERNTNDO. 5nmH=x
DERRICOVWT, XEV—F1 ODDABEBRELZRET 5, DHEBRED
MERREAVT, B8 (Z2) BSHEEINTVWRIHAEIPEUEIN D, Ad
C ERUAES (X) 1 KR380. OnmildiF 30 EBRDAEE
WCEDWTFHEI NS, ERL%E (Y) & BR440. OnmilHir
2ONBEREROAEBICEIVWTCITHEI NS,

DHBEBREOEEIE, FER1 nmbHizY OEEE (%) DEMEERT,
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[0128]

[0129]

[0130]

DHEBEOE=IZ, FE379. 5nmlltE440. 5 nmlTOHBER
TODO. 5nmBETDRERICOVTAEINAEDATEXREZAVWTELS
n3, FlzIE, BR409. 5nmIlBFIDHREBERNA4L1%TH> T,
BR410. 5nmilBITFENHEBRENL4%THDBE. KR4 10n
MICE T EPHBBEDEEXI. 3. 0%/ nm= (44, 0—41. 0)
/ (410, 5-409. 5) &12%, RRXICBITZ29HBEBEDOEE (
%,/ nm) & FERX+0. 5 (nm) ILHIFZONEREX (%) HOEE
X—=0. 5 (nm) ILBIFZNAERE (%) A5WEETH D,

DHBBEDEIHNRAELDERN400. OnmBlE420. OMUTF
THNE, XEV—PMTOREH (Z) 2BT3EHMINS, DHNERSEK
DEXARARERDBEN395. EnmllFThNhIE, HEI—M1 0
B (Z) ZALTWAWEHIINh S, 2AFEXROBEINARKRE WD
KN4 20. 5LUETHNIE. HES—NM1O0IREH (Z2) 2ALTVAL
EHBFEN B,

BE (Z) IC&> T, RROEMICEH A5 9N ERRDBIMNBRAH
EIND, DHABEBREOEXIR. PABFREERTEROHOXOEE. B
HROBRERD, LN >T. 2ABEBXRDOEIIEXELLIRRRTE
DORBEDRRICEWT, 9N FEAERIF. RROBMICEER>TRET S,
HEV—PMTOXLERLEEE (X) E&HICHFH (Z2) 2895 2&I1C&
2T, 380nmllE400nmUTOREREBONKIE. +DRMEKRT, HFE
=M1 O0IKE>TENIND, RES—PM1 O ERULAEH (Y) &&
HICHM (Z) 28322&IC&2T, 420 nmllE440nmUTFOR
REBOHIE, +DRBEBRERT, XFEV—HFM10EZFEBTES,

B (Z) THEINESAEEXROBEIDOERANEIELNZRERIE. 4
OB NmRBUETHELL, 408 nmUETHELL, 410 nmUETE &KL
A1 2nmBETELL, 415 nmBETELN, DHBEERDEED
BRAXENSOLNZEROTRIELZZDELIICKRET DI &ICLY., TIL—7
1L YBMENXRTE S,
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[0131]

[0132]

[0133]

[0134]

[0135]

B (Z) THEINEAEBRDIEIDORAENELNIERIE. 4
1T9nNmUTTHLN, DHABEBERDBEETORERARENEONDRRO LIR(E
EIDEIICRET DI EICLY, HEY— M1 OBLICERE LCBEEZESTOD
BEROZE % & Y RIITHNHEITE 5,

PHABEBEOBEZTDORAENFELNDERIF. 400 nmllE420nm
LFTHELL, 405 nmlEA420nmBITFTHELL, 408 nmbllE4
20N mUTTELL, 410nmBEA420nmBUTFTHELL, 412n
MUEA420nmUTFTHELL, 415 nmlUE420nmUFTHELWL,
DHEBRDODEXDRERREISSOLNZIERIE. 400nmUE419nmBd
TTHELL, 405 nmlUEATInmlUTTHELL, 408 nmilE4 1
INmUIUTTHELL, 410nmUEA4TI9nNnmUTTHELL, 412nm
BEA1T9OnmUTTELL, 415nmBlE4A4T19nmlUTTE L,

B (Z) THEINOHAEBERDEZDRAE. T4bb, KR3 8
OnmUE4 40 nmUTOEERATDO. 5nmBETDXKERICEITZD
HEBEOHEETORAEIC, TREZFZRELTELWV, FHBBEORAEIC
TRZBETDZEICLY. TIL—34 MILDHEZDRNICHTETES
o T (Z) THREINLDNAEBEROBEETOEARER. 2. 0 (% nm
) METH LK. 2. 5 (% /' nm) BLETHLL, 3. 0 (% " nm) KL
ETEHELL 3.5 (% nm) UETHELL, 4. O (% ' nm) KLET
H LN,

B (Z) THEINEOHAEBEROBEZDRAEIC. ERZHRELTH
fW, BHEEEROERNEICLREZRET DI &ICLY. LYBRICBEKD
ZPH L zHTES, B (Z) THRESNAEDABBEDOEITORKR
Blix., 8. 0 (%/ nm) UFTHELL. 7. 0 (% /' nm) BLIFTH &KL
. 6.0 (% nm) UFTHLL, 5. 5 (% nm) UFTHELL, 5
. 0 (%/ nm) LUIFTH &KL,

DHEBRDBEEXDERAEIK. 2. 0 (% nm) UE8. 0 (% nm
) UTFTHLL, 2. 5 (% nm) UE8. O (% " nm) LLTFTH &KL
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[0136]

[0137]

3.0 (% nm) BlE8. O (% / nm) UFTHLL, 3. 5 (%

nm) UE8. O (% /' nm) UAFTHLL, 4. O (% " nm) LLES.
0 (%/ nm) UFTHLW, DHAEEEOBEEDRKEIZ. 2. 0 (%
nm) lE7. O (%/ nm) UTFTHLL, 2. 5 (% /' nm) LT,
0 (%/nm) UTFTHLL, 3. 0 (% /' nm) UE7. O (% " nm)
UFTHLL 3. 5 (% nm) UET7. O (% / nm) UFTHELL,
4, 0 (%/ nm) LIE7. O (%/ nm) LUTFTEHELL, FHEBREDIR
XO®RKEIX. 2. 0 (% nm) LUE6. O (% / nm) UFTH &KL,
2. 5 (% nm) BLEG. O (%/ nm) ITFTHLL, 3. 0 (%.n
m) UE6. O (% nm) UFTHLL, 3. 5 (% ' nm) KLEB. O

(%/ nm) AFTHLL, 4. 0 (% " nm) LLEG6. O (% " nm) LA
TTHEW, PHBEBEDOEETOEKAEIF. 2. O (% nm) BLES. 5
(%/ nm) AFTHELL, 2. 5 (% nm) BLES. 5 (% nm) LA
TTHELL, 3. 0 (%" nm) AES. 5 (% " nm) UFTHELL, 3
. 5 (/" nm) BLES. 5 (%/ nm) UFTHLL, 4. 0 (% " nm
) LES., 5 (%/ nm) UFTHLW, DHAEBEROEIDORKAER. 2
. 0 (% nm) BLES., O (%/ nm) UFTHLL, 2. 5 (% nm
) AES. 0 (% / nm) UFTHELL, 3. 0 (% nm) KLES. O (
%/ nm) LFTHELL, 3. 5 (% nm) BLES. O (% nm) LI'F
THELL, 4. 0 (% " nm) LLES. O (% / nm) LLTFTHELL,

M7k Y TILVATROCY Y TIVA2ICET 4% — NOSNERR
RUODHBEBEDIBZERT IS T7THD, YU TIVATE, T (X) &
TR (Y) &&HI B (Z2) 2BLTW5,

Bl 7ICRT &S0 2EEE (%) . RROBIMICED A>T, B
EmMLTHLW, FR3IBOnNmUE44 0 nmUTOEHRRNTHDO, 5n
MBEEXDERRICHITEIDHBBEEDOEXIF., OFLYKRILTHLL, Th
SOBICENIE, AFEV—MT OBLICEARLZEROEKROELLYSIEE
&V BRICHHTE 3,
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[0138]

[0139]

[0140]

[0141]

[0142]

TI—54 Ay MEBEICEEEL T, AEY— M1 0, (X)) KT
B (Y) &&HIT. RO (W) 2BLTHE LW,

(W) BR410nmilBIT20HERBERIF. 1 5%UTTHS,

ZH (W) PEihd&ild>T ERAT1O0OnmUTOHRE+TSHIC
BHTEDZ, ThICEY, EAERTTIL—F4 b2 L YBICENTES
BERAT0nNmIZBIFIHEY— M1 ODNHEREKIE., 1 5%UTFTTH
Lo TARUTTHELL, 13RUTTELL 1 2%UTTEHELL 1
O%UTFTTHLWL, HRA4T10NmMIZHIFTZIHEY— M1 ODHHERRD
EREZDEDICEET DI EICLY. TIL—F4 NEBIITEARTE S,
BRATOnNmIZEIFZHEV—M1T ODDHEBRROTFRIIFICHREIN
BV, ERA1T0nmICBITBZHES—M1 ODDAZERIFZ. O%ULET
H L, O%LYRELCTHLL, 2%UETHE L, BRULETE LWL,
BRATOnNmIZBIFRIHRFES—PMT ODODREBRRIZ, O%BLUETE%
DUFTEHELL, OBUETA%RUTTHLLS., O%UET 3BUTTE KL
0%ULET2%UTTHLL, O%BUETORUTTELL, HR410
NmMIZHBITEIHES—MT ODHREREIF, O%LYKRESTE5RUTT
HEEL O%EYRKRELTABLUTTEHEELL, 0%BLYKRELTI3%LUTFT
HEEL O%EYRKRELTZ2BUTTEHEELL, 0%BLYKRELTO%LUTT
HELW, BRATO0ONmICBITZIHEL—MT ODDREIEXRIZ. 2%ULE
TS5%UTTHELL, 2%UETA4%LUTTHELL. 2% ET 3RUTT
HEL<L 2%UET 2% UTTEHELL, 2%UET0%RUTTE LW, ER
410nmIZBIFBIZHEY—FT ODDHEBREIE., 5%ULETB5%UTT
HEH<, BBUETARUTTELL, BRUET3IBUTTELL, 5%
PET2%LUTTHELL, 5BLUETOBLUTTHLL,

SRBBEF, JIS Z8722:2009(R>TRHEINEEDD
AEEOEMIFEIEE T2, DAEBROAEICENT, J IS Z2872
2 :2009ICRMEINALEAX M e 2B T %, SODOREMEIE. MK
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[0143]

[0144]

[0145]

[0146]

REDDHBFL— POV TN OEEFROAEMEICTAE I NRIEEE
5, SEAMORELMEBIF. BEWAS1OmmlUEBNARET 2, HRE
BELZAET I2ROBRREIL. BEE23CTE2TC, HMNEELS0%E5%
ET 3, YU NiE. ERERENIC. HRREIC 6AERET 3, 9HE
BEORAER,. AELBONRE 1 50ERUTL. HROENELREIE S

HEEE 2 013, LIRS OB LN ERICEL, RPMHE T, B
BRI ORI M Z BB L Y & IR, WIEELIE. HEEE2 0
RUHES—M1 OICEEEENSETES, MEE201E. Whipb/N—FR
O—MBE L THEET %, BENIHEINALNEY— M1 01E, THEEMEIC
Bhd, XFP—M1 ODOFEARIC. XZEV— M1 ODBTETENMHFTE S

o HFEY—N1 0. FERAICEPRYOEMAIEEINE S v F/SRILER
#55 (A5ZR) ICHIHFETHD,

ETAT, MEDOHAFEY—MIBWT, HEELELYMESOBERIC+HSA
BEANSTERVWCENH o/, COBRKIE. BEBICSEIN 2 EMER
INFICERY 3 &E2 bhi, BB ESTURERIE. b MEsREHEK
MOBERZBEIEDIEICEL>TELNS, BIRIZ, BEOEXICEST
BERISHIES BILLED, BAICIEK., BF. 5IRLF—OEERLH
AuwWbond, BICHERIEEBRICHRIIS N2 RMRERINEIE, BEOELL
BICAWLNZHEZRINLES, Tabb, SRABRINFIE. EHEmisiE
RYOBIL7OtA%RAELES,

BEFEEYEZSUKREBOEENMEVE, MBREEISARKIIETLES,
BREFILYE S OMEBOBENMEV &, BEL— NOFEERIC. BHMHER
INFIDKBEB OISO T — RT7I MBS, BABERNFNTY—RT7IO T
&, HEV—MTODEMED Y MEBERTTIL—F19 Ay MREE R
+HERYES,

B ERERETIE. 1Ty TF—YavBIHAT A VFYyF—vay
BIHA2, RUAVYTFUT—2avBIHASH, ROEZHE (A) RUSF
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[0147]

[0148]

[0149]

[0150]

# (B) %Y,

(A) HA3 < HA2 = HA1
(B) HA1, /HA2 = HA2/ /HA3

AVFVF—vavBIHAT~HA3IR., ZhEh, %> —r100
BIEIICH T DBEBEB 200D VTV TF—2avBEITHS, M2 AILRT &
N AVTUT—avEINMUEINDAFES— M1 ODIEIE. HF
=M1 ODEHAMICHE>ME TH D, MRINLHICENT, 10T
V=Y avEBEINMHEINDAES— M1 ODTEIE. #EEE 2 O RUE
ME4 ODEBFRTHSE1HFED 1IA->METH S,

AT TF—2avBESHATR, BEB20DEICSITSHE1E?2
6TOAVTUT—2avBITHD, M2AIIRTLIIC. B1UE26
i, WEEB20ODKTEICHITZETE 1 1 ITEVWKEERE 2 0O DXREERICAE
5, EFEMICIE, BI1MEB26K. XEY—M1O0DEHAHE. THADLS
HEZ—M1TODEFAMAISE>T, F1TAE21H,10F2/@E2 2121,
2umdPSLAEMNBTHD, BI1MAB26D(A VTFUTF—YavEBIR, B
TRIE2 1 OEFETOREB2 O DEIDIBIEE 45,

FTRE2 1 RCE2AE2 213, HEB200—NOFETHD, £ 1
REm2 1%, HMEB2 0DEIEAMTHZE1AED 1ICBWT, F1AIC
MBI 2, BE1AE211E, BE1HADTICSWTEIET 1IEWETH
%, M2 AICRINLFUCEWT, HEB200FT1AIE2 1 AHEY— K
TODETEI 1 2B LTWS, F2AE2 21k, £1AEAD1ICHITS
E2RICRIEBYT 2, E2RE221F. F1ABEDIICBWTE2E 2138
WHEITH S,

AT TF—2aVvESHASK., BEB20DEICSITHHEIAME?2
BTDAVTUT—2avViEIThHd, M2AICRTLOIC. FE3[MUE28
i, WEEB2ODKTEICHITZDE2ME 1 2ITEVWEERE 2 0 DXREERRICAE
¥ 5, EFEMICIE, B3MEB2 8k, HEV—M1O0ODEHAHE. THADLS
HEZ—M1TODEFAMAITE>T, F2AE22H,15F1TRHE2 1121,
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[0151]

[0152]

[0153]

[0154]

2umdPSLAEMNBTHD, BIMB28DA VTFrTF—avEIR, B
2E2 2DEFETOREB 2 ODEIDIBIEEL RS,

AT TF—2aVvBESHA2I, BEB20DMEICSITSHE2ME?2
TTCOAVTYT—2aVEIThHD, BAUEBE2TDAVTyT—aYy
BEXE, BEB20DEAFHAFHRTOEIDIEEELRS, M2AIIRT L
ST, B2ME2 71, #FEY— M1 ODEHXFMB, TRbLEHFES— K1
ODEMAMICIE>T, BIAAEBE26 RUEIMNE2 BOHFHRICAET 2,

AVTFVT—2a VB, F/AVTUVIERWEF /A VTYT—Y
IVELLYRANEINDIEITH D, T/ ATy T—vaviild, AER
HIRICEDE, BIZRET2HETHD, T /AT rT—2aviER
HWT, HEZMHEHRIE. EFE2AVCITMAERADERS L UREICEL
TELh2, WEZMUMHRIE. HWLAARES LT LIAARS OBRET
T, F/AVTVT—YaviEIlInE, BUNREROE S 25T X 3,

HEY— K1 OILEENIEEB2 ODMIETOA VT rTF—2a v
DOREICIE, TN REDGDIHAEZL— M 2AVWTHER LR ZERT 2
o FY. FMARRERDHLES—NT10ODL, YU TFUNEYYHET, DY
TNV E, SEBEICL-STEIET 5, SEMER. SEE LY M TOIR
F2REILUMEES TS, ERT24BAMULENET S &ICE>TEIE
BEEZBILIE, BB TV EHERT S, S/70b—LICL>TEET Y
TIWEYBIT2IEICEY,. FED—MOEBRAFEICHEET S8 150D 1
IR HFEY— M1 ODHEZBEHE I TS, BEL L/AKEERE 2 O DRTEIC
EFERLADIEICE T, B2 0DBEATOA YT T —2 3y
BIZRET 5,

HEV—M1TODUEITOA VT T—2avEIDREICAWSETIE
.N—JEvF (Berkovich) EFTHY. =ZAHPBIREZET 2,
YU TN OFMSREE R HUTEIC. SEAMEREICERT 2AMAMNSE
FEHLAL, ETOHLULIAAREIR. 10nm/ f#ET 3, HLUAHRS
H100nNm&ERBET, EFEY Y FINICHLIADG, EFHATHERREH
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[0155]

[0156]

[0157]

[0158]

[0159]

LHES—PMTORICTOO NnmBLIATZIh/RET, EF25MWERET
%, TOR, FHENKRENSEFEZREIETT. XFV—M1ODLHEE
BHEY 5, HEREE., IMNKREACERT 2ABICA> TEFABEIE
5, EFTOBREBREEI. 10nm ®&ET 3,

UEDEFOEMEICLY., HEEUHIECHEOND, HEEMIEC IE
EFENLTCEHESREICEABTINAEZTEOKREI &, EFOHLUIAHRE
T&, IKEATRI57THb, M2Bld, WERMHRCOD—HI%ZRT,

AT T—2aVESH E. RREEF ma x RCEBEREZEEA p
HAWEROR (1) IKLYFEINS,

H,+r=Fmax,Ap -2 (1)
BAREF ma x RUEBIRTERA p &, FERUHEEZ@ETTS &I
£oTHELNE, RATEFmaxid, ZADOH ULIAATETH S, EHLE
FEBAPIZ. RAOHLAATERICBSIT2EFEY Y TILEDEMLE
BFEDOWTD, HLIAAAMICERT 5HELEANDIRHFEETH D, HALERE
EEA pld. EEZIHOBMAREAVT, EBELOHETER LIREE
RICKYRETN D,

AVFoTF—2avEXid, FHERREARDZHES—MIDODWTT OED
REMBTHAEINLZ 1 OBDOREBOEMEHEE T %,

& (A) 13, BEB200METODA YTy T7—>avEIN, 15
MD1ICHFZ2E2/HILHETRAICHEITT. KELQ>TWS I EEEKRT
%, EWVEZ DS, & (A) 3. BEB200DMEATOS YT ryT— 3
VXA, F2EI12HASETEI 1ICEIFT, KELA>TWZEEE
X7 5,

&M (B) &, MEB200ME TS YT Yy7—> 3 vEBEIDEL A
A B1AADTICBIFRZFE2/ALYEETRICBEVWTNIKRBZIEEE
KRB, EVWHEZDE. &4 (B) 3. BEB200DME TS VTV T —
vavEIHN, F2Am22 (F2@E1 2) OAEFBICBVWTAELKELTS
lEEERT D,
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[0160]

[0161]

[0162]

[0163]

£ (A) RUEHE (B) OEAHICEINIE. HEB200F1E1 1H
SEENZBIBICEVWT, B1EI1HALE2EHT 2ICAFTTEINRBUE
%2, BEEB20DET1E 1 1IOHEWERICEVWTHoRBEINERIN
%, BIC, BEEB200HE1TE1 1IOEWEEHICEWTE, B, 2@
1T2EAMLHETEI TICEITTRELAQRYFTS, LEF>T. &8 (A) Xk
V&M (B) ofigticdhid, #F—M10DETET 1 TOBEAMA
FTEAZEU—PMTODETE 1 TOMRGEHMABLETES, T, #
BEE2 OICEFNIEMERNFABIEI 1AL TV—R7PIOMTBIE
HFEITE S, ChICEY, EV—FT ODBEMNMRED Y MEEERT T IL—
A4 MAY MEBEZREL THETZ S,

& (A) RUEHE (B) I h3E1 EEREICEVWT, 1 VTV
T—YavBEIHAINRVA VT T—YavESHA2 28U ROEN (
C) BEICHLINTHLL,

(C) HA1/HA2 = 1.7

THAT /HA2] OLRZEZRELLEHE (C) EiIhdl&ilsy
BIMB26TDAVTFYTF—YavEBIHATICHLT, B2UE27
TOAVTFYF—YavBIHA25+DICKELSTE S, #MEEE2 O DU
HTODAVTrT—avEIEd, F2AE22HA5F1/E2 1I1CEIFT
RELBR2TWL, & (C) EEINDIFZE., HMEB2 ODRETODA
VFEVF—YavBIIE, B2AE22RUEIAE2 1 0hREABZME
IKHEWT, +DICLERT S, BEEB 2013, EAABICHIT2HRNLET
Mm2 1 EFTOREBUICHEWVT, +DICKEVA VYTV T—YavVEIEEAT
B, TNICEY, BEY—FTO0ODET1TET 1 COEEEPRENICHLETSE
EBTE1 1 TOMBESEMEZDRMICALETE S,

&M (C) THESINAEL THAT /HA2 1 1. TUTFTHLL 1

BUTTEHELL, 1. 2UTFTHLL, 1. TUFTHLWL, THAT S
HA2] OFRIZEFICEEINAL, THAT HA2] Ik 1. OBET
HEL T, OLYRELTHLL,
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[0164] &4 (A) RUFEM (B) MBI ZE 1 REFBEICEVNT, 1 VTV
T—YavBEIHA2RUVPA VTV T—Ya VESHASZEURDEN (
D) RMEICHAEINTH KL,
(D) 1.2 = HA2/HAS3

[0165] THA2 /HA3] OFREHRELLFEH (D) MEIhdl&ilsy
. BINEBE28TODAVYTYT—YavEIHASIINLT, B2MNE27
TOAVTFYF—YavBIHA25+DICKELSTE S, #MEEE2 O DU
ATODAVTFrTF—avESiE, E2A@E220081/E2 1ICMAIFT
RELBR2TWL, & (D) ELEINDIFZE. MEB2 ODRE TODA
VIvTF—YavESIR, B2AE22RUBIAEZ 1 OFRELDAE
IKHEWT, +DICLERT S, BEEB 2013, EAABICHIT2HRNLET
Mm2 1 EFTOREBUICHEWVT, +DICKEVA VYTV T—YavVEIEEAT
B, TNICEY, BEY—FTO0ODET1TET 1 COEEEPRENICHLETSE
CEB1TET TOMREGHEEDRNICMLETE 2,

[0166] £ (D) THEEINA THA2 /HA3 ] X, 1. 2B ETHE L, 1

TUETHELL, 2. OMETHEL, 2. 4BETHELL, 2. TRE

THLW, THA2 /HA3] OLRIFFIHREINARL, THA2 /HA
311 5. OUFTHLY, THAZ2 /HA3]IE 1. 22 E5., O
TTHLL, 1. 7RUES. OLITFTHLL, 2. OBLEDS. OLLFTH &
<, 2. 4LE5. OMTFTHLL, 2. 7THES. OUTFTHLL,

[0167] &4 (A) RUFEM (B) MBI ZE 1 REFHEICEVNT, 1 VTV
T—YavBEIHAINRVA VT T—YaVESHASZEURODEN (
E) ARICHEAEINTH LW,
(E) 1.4 = HA1/HAS3

[0168] THA1 /HA3] OFREHRELLEH (D) MEIhdl&ilsy
. BIMB28TDAVFYTF—YavEBIHAIICHLT, £1UE26
VTV T—YavBEIHA1 Z+2ICKESTE S, BEEE 2 0 DR

ATODAVTFrTF—avESiE, E2A@E220081/E2 1ICMAIFT
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[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

FRICKEL RS, ThITLY, ZEV—NTODETE 1 TOEEEM
RWICAETE F1E1 1 TOMBEUEZMRNICALTE S,

& (E) THEINAEZ THAT /HA3] X, 1. 4UETHLL, 2

OMETEHELL, 2. BAETELL, 3. OMETHELL, 3. 2L
THLW, THAT /HA3] OLRIFFIHREINARL, THAT HA
3] 4. 5. BATFTHELWL, THAT /HA3]IE, 1. 4B1E5. 51
TTHLL, 2. OLAES. BUTTHLL, 2. BREDL. BUFTH&L
<. 3. OLLES. BUUFTHLL, 3. 2lES. BUTFTHLL,

& (A) RUKHE (B) MEEZINEZE 1 EEREICEVWT, 1 VTV
T—YavEIHA2RVPA VTV T—2avVEIHCZEUROEH (F
) BEITHEAEINTE LW,

(F) HA2/HC = 1. 3

AT T—2aVEBEIHCIE, AFEY— M1 OICHEICE T2 EME4S
ODAVTUT—2aviBITHD, H2AILRT LIS, 1TV T—Y
IVEBIHCHAEINEHEY— M1 ODBEIE. HEY—M1 O0ODEH
FRAISE>EMETH S, IRINEHIIEWT, AT 07— a VB
HCHARIEIN2ZHFES— M1 ODRTEIF. #EEE 2 O RUEME4S 0 DFE
BAATHDHE1AMAD 1ITE->IMETH D,

AT T—2aVvESHCIK, EME4 ODMEICHIT2EMES4 0D
FRABL4 1 TOA VT T—2aVvBITHD, M2AICRTLDIC, A
RABES 1L, EMES4 ODWEICEWT, EFABICHITZHRICAET
%,

HBEB20DMETODA VFYTF—2avBINKELLRDE, HEY—
FTOICH—IPRYDRELTD, BEEBE2 ODBELINMEICE bR oK
F2—MN1ODEEHIELTS, HA2 /HC] OLREFZRE LFHE (
F) B3 haesildyY, XFV—PTO0ODH—ILPRYEFEDER %=
flTx3,

& (F) TREINhA THA2 /HCI &, 1. 3UFTHLL 1,
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[0175]

[0176]

[0177]

[0178]

[0179]

2UTTHLL, 1. TUTFTHELY, THA2 /HC] OTRIFFICHE
XnAaw, THA2 /HCI X, 0. 73BETHELL, 0. 90BUIETH
£<, 0. 9B ETHLWL,

[HA2 /HC] i, 0. 73BlE1. 3UFTHELL, 0. 73LE1

2UTTHELL, 0. 738UET. TUFTHELY, THA2 /HC] I&
. 0. 90BMET. BUTFTHLL, 0. 90MET. 2BUFTHLL. O

90l ET. TUTFTTHELY, THA2 /HC] X, 0. 95U ET. 3
LFTHELL, 0. 95T, 2BTFTHLL, 0. 95T, 1T
TH &LV,

& (A) RUKHE (B) MEEZINEZE 1 EEREICEVWT, 1 VTV
T—YavBEIHAINRVPA VT T—2aVvESHCZEUROENE (G
) REICHALINTELLY, THA1 HC] OEREHRELLEHE (G)
WMwEINEIEICLY, FEV—PMT1ODA—ILPRYEOEREZIGHET
x5,

(G) HA1/HC = 1.5

&M (G) THEINAL THAT HCiE 1. BUTTHLL, 1.
SUTTHLL, 1. 2UTFTHLY, THAT /HC] OTFRIFFICEE
Thiaw, THAT HC] &, 1. OMETH &L, 1. TUETHELL
1o 2RIETE KW,

[HA1 /HCJ &, 1. OBlE1, BFTH&LL, 1. OBlET, 3
LFTH&LL, 1. OAET, 2MTFTHLWL, THAT HC] & 1.
TET, BUTFTHL, 1. 1LET. BUTFTHLL, 1. TRIEN

2UTFTHLW, THAT HC] & 1. 2BlE1. BUTTHELL,

1. 2B E1T. BUTTHLW,

& (A) RUKHE (B) MEEZINEZE 1 EEREICEVWT, 1 VTV
T—YavBEIHARGA VT UT—2aVBEIHCEZEURODEMSE (H)
BAEICHEZINTEHE LW,

(H) HA/HC = 1, 2
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[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

AVFoTF—2aVBIHAR A VFTUT— JEEEHAT~HAS

OEMEHEETHY ., ROXNICTHEEINDS
(HA1+HA24+HA3) /3 = HA

THA/HC] OLERZHRELLEFH (H) MEALEINDZ I &ICLY., HF
=M1 ODH—ILPRYZFOEREZIFITE S,

M (H) THEINE THA/HC] . 1. 2MFTHLL, 1.1
UTFTEHELL, 0. 90UTTEHELWL, THAHC] OTFRIFKFICHTE
hiaw, THA /HCI IE, 0. 78l ETHLL, 0. 84U ETHLL
. 0. 86LLETHLL,

[HA/HCJ &, 0. 78BlE1., 2LUTFTHLL., 0. 78LlE1,
TUFTHELL, 0. 78BEOD. QO0MTFTHELWL, THA HC] I,
0. 84BLET. 2UTFTHLL, 0. 84BET, TUTFTHLL, 0.
84 EO. 90MUTTHLWL, THAHC] iE. 0. 86LE1. 21U
TTHL<, 0. 86LET. TUTFTHLL, 0. 86LLEO. 90T
TH &LV,

BIAB26TODA VYT YT—YavBIHATDOTFRAERELTELW
o AVTUT—YavBEISHATOTRZBRET DI &ICLY,. HEV—H
10NETE 1 TOEEEZWRNICHLETE, F1E1 1 TOMREEE
MRMICHLETES, BIMEBE26TOI VYT YTF—YavBEIHATIL,
B340MPallETHELL, 342MPallETE &<, 387MPallt
TH&L<, 409MPallETHELL, 41T4MPalllETHELL, 417
MPalltTH L, 483MPalltTHLL, 500MPalltTH &
<, B22MPallETH &\,

AT T—2aVvBESHATOLERIBFICRESINAGW, 1 VT VT
SavVEBIHA1TIR, 600MPallFTTH&LL,

AVFvF—oavBEHATIE, 340MPallE600OMP aldFT
tE<, 342MPallt6 00MPalllFTTHL<, 387MPallksb
OOMPallFCE L. 409MPallt600OMPallFTTEH &L, 4
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[0186]

[0187]

[0188]

[0189]

[0190]

14MPallt600MP allFTTHL<, 41 7MPallt6 00MP a
LTFTH&L<, 483MPalllE600MPallTTH &<, 500MPa
LEBOOMPallFTH&LL, 522MPalllE600MP allFTTH&
A

B2MBE2 7T TOAVTYT—YavBIHA2OTFRARELTHLWL
o AVTUT—YavVEBIHA2OTFRARET S &ICLY, HEV—H
1T00ET1E 1 TOBEAMRNICALTE, F1E1 1 TOMREEE
MRMICELETES, F2REB2TTOA VT YTF—YavVEBEIHA 2L,
240MPalltTH L. 243MPallETHLL., 298MPallt
THELL, 31 3MPallETHELL, 348MPallETHELL, 360
MPallETHELL, 424MPalllETHLL, 453 MPallETH &
A

AT T—2aVvBESHA2OLERIFFICREINGW, 1 VTV T —
SaVEBIXHA2IE, 550MPallTTH &L,
AVFVF—aVvEIXHA2E, 240MPallE550MPaTh &
{. 243MPalltE550MPaTHL<. 298MPallE550MP
aTtd<, 313MPakllE550MPaTt&<, 348MPalltb
EO0MPaTH&k<., 360MPallE550MPaTH&L<., 424MP
allEBE50MPaTHE LS, 453MPallE550MP aTH &Ly,
BIMB28THDA VT YT—YavBEIHASOTRERELTEHLW
o AVTUT—YavEBIHASOTNRABRET DI &ICLY. HEV—K
1T00ET1E 1 TOBEAMRNICALTE, F1E1 1 TOMREEE
MRMICELETES, BFEIMB28TODI VT YTF—avEIHAS3IK,
120MPallETE L., 122MPalllETHE L., 126MPallt
THLL. 129MPallETHLL, 132MPallETH &L, 147
MPallETHLL, 24 TMPallETHELL, 264MPallETH &
A

ATV TF—2aVEIHASOLRIFFICREINGWL, 1 VTV T—
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SaVEXHA3I, 350MPallFTH &L,

[0191] A vFYF—2avBIHA3IE, 120MPallE350MPalllFT
HE<, 122MPallE350MPallFTTcHL<, 126MPallt3
EOMPallFTH &<, 129MPallE350MPallFTH &L, 1
32MPallE350MPallFTH &<, 147MPallE350MP a
LFTHEL, 241 MPabllE350MPalllFTTH&L<., 264MPa
UE3BO0OMPallTTH LWL,

[0192] #HABITZ2EEAICL>TERIAEINTVWEELDIIC, 1 VTV T—>YavVE
TICEETBEMH (A) R (B) &g itk EI—M10DE
TH11TOBEEZALTE, XFV—M1TO0OOETET 1 OMMEEEEH
£ETES, &% (A) RO (B) Z@dI&icdyY, F1E1 1 OMERF
Ex2HRUEICTES, & (A) R (B) @9 &icLY. E1@E
11T TORF—ILY — I THEEGHEERTOMEEIE 1 00 gl EICTE S,

[0193] SAZEFEEIZ. SABDOSEFTMERERZ Y2 TIITE UNIT TEID LR
ICELCZEEORMBICHT 2N ERTIBETH D, WEFEEIL, hERF
EERBREAVTAEINS, FHENKREAZHES—MNOTF Y TILE, &
FRRIRET S, RAEEROELZ50mme L, RiIIZ100mm&d
%, ARIRER, BE23C+2C, HHEES 0%E5%ET 2, 7
Uik, HERFARNIIC. HRIRIEIC 6BEEEY 2, RAFBRKROY Y 7L
HERERESRBRE LT, HORYDPELLGWVWEDICETS, Bifohikztyy
TILOZo05EB%E, YFBILDERICE> T, XVTAVvI7—7%A0
T, $WEEEABBRICEET 3, A VT4V IT—TIRBICREINAL,
AVTF4vTTF—7F, —fl& LT, SMHEDERZ 81 0—-3-18
1 TH LW,

[0194] HEBBICHMEBICEATINIHEIR. 5009&7 %, ShEOBRHEE L.
1.4mm,/#&ET 2, SAEDOBERIE. 10mmET 3, SAEDOREHE
. B TIVORBEFTRAMET S, $A%EIF. MITSU—-B I SH I
HOunistdd, B—BEOCHRELZAVT. A—Y Y 7ILICSEOERE
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[0195]

[0196]

[0197]

[0198]

72, 5EIDARIE, A—H Y TILADT Omml LBEN/-ERTICTERT
%, S5EDHBRODBELZICEVNT. SZHIYELLMBEEZRAWS,

FBImET TICRESE L TWAL > HROBN4 LU ETHDHES. T
MR RIEEEET S, REEIE. 3mmUEDEET 2, HhEBERREH, S
RYAINEY Y TIVOREZ=HNRERTHERE TS EICE>T. RBOAE
AR ING, YU TILOKRAOBRRIIENRIPTTITD, ERRIEERMIE 3
Ocm&d 2, BIERKRTHI Y Y TILOKALOBEIFEOOL xUE1
200LxKUTF&ET S,

BREHEINALHBRTHER LAREOEEDY S, &E5VWEE % T
WREBRDY YV TIVOMEEFEEE T2, SREFREFRICET 2 ZOMOEM
X, SASEEIR. JIS K 5600—-5—-4:1999IHtD,

AF =L — )V TEEEHEERIE. A F—ILI— L ETHENRERD YT
WICH U TESBEIELRICELC2EFORMBICHTT 2Bt EZRT
BETHD, FTHARRERDIHAES— MDYV TG, RAFEFIRET 2,
RAEHIROELZ30mmE L, RiDZ250mm&d 3, RAMMIRD
BTN ERBREETHRORYDPELCRBRWEDICETFS, KiFfonhikytr 7
VOZDO05E:0%, YEBIDERICES>T, AVTAVIT—T5BWVT
. ARBICEET A VT A VI T—TIRBICREINAW, XV TFa v
T—7IE. —FlE LT, SMHEOEREE 1810—-3-18] THLL,

FTRYFELTDRF—ILT—Ib%E, HEZ—FOETEICE > TEKI
nNa9 Y FINOREEEMIED, AF—ILY—ILid. HERF—ILI—I
HEODBEFHOOOOD [RYR4— B—-204] &93%, RVRY—
B—204iF #:390mm, #t:#¥75mm, EA: 11 0mm>D
E¥BEYM &3, BBREAY YN ETRY FEOEMEREIE. 20mm
X20mmé&d 3, SREAEAMNLTANY FICHEZMA. KFE@ISED LD
WKIKF SN Y TIVICTRY FICHLNIT 2, XY RES Y TILICHL
HFFIRBET, TRYRFEY Y TN EEKEFANEBRBEIES, 2F—
WO —IILOEHDAEE LTEVZAEEERT 2HFAEIC. T/Y FRUEER
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[0199]

[0200]

AY YTV EESBHSI TS, TAXNYREZT Y TIVICH LN Z2EER. &
INTE0gEd 2, BRBEIIERRERICA S EEEET 2, FEEOY
A2IFE. 10EET S, HBRRIEL,. BEE23CTE2C, BEEES 0%
T5%ET B, YT HRBEARIIC. HBRRIEIC 6 HRET 2,
FEEOEEIXT100mm #MH&T2, AEBICS TR MO—V . FB
RUOEBESL120mmeET 3, FEEBE. YUY TIVORLDEFTRARE
5,

ITARYRFR. RMERREFERYT 5, TERRICHT 2HEREEMRT 250
AF=NI— VB ERY Y TIVICBYDIFT, AF—LU—ILDELL%E
EHEY %, FHMARREAZH Y TILOHARICBWVWIEHEBEE, RF—ILU—
IWDES LICEAWS, ERBY Y FILIE. RUTFLYFTLIHL—bT
1V bLET B, BBV TIVIE, BLE30mmRURIL250mmDRA
MRRE L, RUZFLYTLIIL—F T4 LADOKRELBI N TV
WREAIIC, AF—ILT—IEZEBY D2, EREAYY TILEKEEIIA>T
B, BlERAY Y TIVOZDOOELEA VT 4 77— T THBREABET
%, AV TIVISRBEAMRICS TR EADNORF—ILU—ILER LG
3, BlERAY Y TN ERAF—ILU—ILEDEMEREIX. 20mmX20mm
EF B, AF—INO— L EEFERY Y TIABULAT2HEIF. 5009
T2, AF—IIO—IEEFERY Y TIAHULFLIRET, ZF—ILD—
WERERRY Y TN EEKERAAAERBEIS TS, ZF—ILT—IL O
BAEELTEVRZAEEERT 2AEIC. AF—ILT—ILRCEFERY VS
IWEENBEISE 2, BBHIIEEEETZ, FEHOTFAI)L%E200
@&d2, FEBOEEE100mm BEd3, AEEBICSFZR b O—
713, FRRVEREH120mmeEd 3, OIS, EiRAHrTILIC
LM ONAERF—ILT =D, FHENROKRICAWLWLONS,

1044 VI OMREGHERERT Ly T aHBEN SEIY 4 L.
HEV—MOBITEICL > TERINZ T Y FILOXREEARARTERET 2,
YU FIVOREOHRRIIENRIATTIT), BIREHMIEI30cmedT 3,
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[0201]

[0202]

[0203]

[0204]

[0205]

MERTHZIYY TINORALOBEIFE800L xMUET200L xMUFTE&
5,

AF—I o — I IREGHEERIE. FENKREQLZHAFES—MIFL, 50
ORBRZTI, B1E1 1ITEIREINGL) > LHBROBN4ELULETE
M&d 2, 5EDHARIE. B—OHES—IOLEUYHLERDY > FIVIC
UL TEmRT 2, SOOFERICEVNT, BE. AF—ILI—ILERYZ S
o EMULAEZRF—ILD—ILDIEL LIE, S5EORBOELICHEWVT, ERET
%,

BRERSERTHNIE. TRYFEY VY TIVICH LT 2TE%., 509
D, 300gFETLEIFTWL, DFY, IRYRFEHY FILITHLNITS
BEIR, 1009, 150g, 200g, 250g, 300g&, 509D
FIFTWL, BREHEINEZHRTORAOEES, HEY Y TILICDW
TORAF—ILY—IVIHEBEEHROMREE T2, FlXE, MHE2004g
EFHIEINBFMERIF. HULNMITHEZS Ogs LA, 100g9& L
HER. 15008 LR RU'2009& LERBRDTRTTEEE HIMTS
ns,

ER L&D, &8 (A) RUEH (B) IKMATHRORGEELZT
L&Y, BEV—PMTODETE 1 TORERUMEEEHEELETES
o BIME1 1OMEFEIX, 2HULETEELL, BHUETEHELL, 4HUL
ETHELW, B1TETT 1 TORF—ILY — I HBREEARTOMETEIZ, 1
OOgRLETHELL, 150gllETHELL, 200glETEHELL, 25
OgllETHELL, 300gETH LU,

B1E1 1 OMEFREICLRIIFICEREINGL, F1E1 1 DREFE
i, 2HUESHUTTH &L, 3HUESHUTTHLL, 4HIULESH
ELFRTH LW,

BIEAT1TORF—ILY—ILIBREEHRTOMTEIC ERITKFICHRE
IhABW, B1ET 1 TORF—ILY—ILREESBRTOMETEIX. 10
OgllE3 00 gUTTHLL, 150glLE300glUTFTHLL, 20
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[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

OgllE300gUTTHLL, 300gTHLL,

BEEE 201k, EMBA4OICEMLTE LWV, ZOFICHWT, #HEEE2
Ok, EMEA O LICHEILUMIEERMEZRHG T2 &ICL > THRINT
HEW, ZOBICBEWT, EMES4 0. EMT 1ILLTHLWL,

B1ICRT LI, HED—PM10IK, PEIE30EZFICSATH &L,
FEE3 OIE. FEEB3 0. EAAMTHSHE 1 HFMED 1ICHWT, B
B20RUVCGEMESL ODEICAET S, REES Ok, HEE2 OICHEARL
TW3, FEBE3 0k, EMES OICEML TW3,

EMEA4 ORUVAERES3 Ok, HIC, HWEEE2 0 2 FHR T 2/ DE LM
BIREHER D E BB INDIEM T AL LABICE > THERINTE LW, Eit
74054505 5DEIMBAEHEMRIAIRE LB HEE 3 O Z 6K
LTHLW, EMT71ILL4 505 EOREIEMRIBHERYAZE L TLAWL
EODEMEAL OB L TH KL,

REBELTOHREBI 0, EME4OICEZENZ D& —EOK
D ERA—DOBIERY E22ATELWL, ZOFICENIE, FRBI0EE
MEA4OEDEEHZMLETES, HEB3 0 LEMEL4 O L DEEMSE.
BI1E1T1TOBEALICESLES,

REBELTOHREBI 0, MEEB20ICEZEN 2D & —EOK
FERD EE—DBEERDESATEHLWL, TOFICEINIE, FREIE3 0 &%
BE20LDBEMEMLETES, FEB30EHEE20L0BELS.
BI1E1T1TOBEALICESLES,

FEEB3 0. MEB20IC2EN 304 < & —EBDERARERINE & H
—DEMEBRPFNEEATE LW, FEE 3 ONEARRINFI 22O &IC
£oT, TI—34 bhy bMBEATRIETE %,

BEEBE LTOFRERBIOAMKT A &ICLY, EMT4ILLAB5RY
BEB200BmEMIA LT Z, ChICEY, XEV—PMTODETE 1
TOBEAZBELETE, 2L — M1 ODB1E 1 TOMEEHEALTE
%,
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[0213] 7J7—YIZEBBFRADEE (FT—1R) IC&NE &#E20, 30, 4
OICBFENDILERELEENIIOMTDIENTES, 77— TERBRIFR
ADHEERVWB I EICE>T, HEEI OAHEE 2 OILEZE N B BAEM
DEZUHNEDEHETEDS, 7—) IEBRBURADNHEERVWD I &ICE
52T, FEB3 ONEME4 OICEENIHMERDP ZECHIENZHETE
o

[0214] 21 AMEIA>IHFEY— MOMEZEEEEBE FIEMEE (Scanning Tr
ansmission Electron Microscopy: STEM) TERERT LZ 2 &ICk Y. BEEBOD
FREZHETES, HETREQZHES— M1 OOMEOHRERIE, %
MOEANET Y TN 2 EBUNEBETFHEBR TRET DI &ICL>THEDL
ha, BHARAET Y 7IViE, EEREEEFHEBR TORERIC. BTN
%, RBIC. MBRIEARI VA, MBRIELTZV L, VYV ITRTVEEE
ERAWVWTH &L,

[0215] EMT74ILL45EFE. 7/VILRBERSELIO-IAZBEO—ULEZS
ATEEL, 77 VIIRBEERCEILO—-IREEIE. BICEREEHEKTH
BELBWV. LEN>T, BEEE2 0OBIlERS EEME 4 0 ORISR S &
DREEEBTHLZHEESI 0ZBHICFRHTES, CORMNS, EMESL 0K
PO VLREERCELIO-IAZEEOCO-—UEZZEATELL, FAEESI
Ok, 77 VIRBEROEZILIO—IARBEO—LUEESATE LU,

[0216] HEB3ODEETOA YTrT—avEIHBI, EME4 O DITE
TOAVTYT—2aVBIHCLYMNILLTHELW, 1V FVF—2ay
BIDNIWHREE3 Olk, HEEE 2 O DFELINMERSIC, HEEB 2 0 DET
WKEBR>TRRICEMLBS, COFEEI OVEMES O RUHEEERE 2
ODEICRETZZEICE 2T HEY—PMTODH—ILPRYFDER &
HHTE 3,

[0217] HEB3ODEETOA YTYTF—YavEIHBR., £FY—r100
MEICHITZHEB3 0D VT IVEITHD, M2AICTT &

7_—_
N, AVTYTF—avEBINIEINDAEY— M1 ODMEIX. %
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[0218]

[0219]

[0220]

=M1 ODEAAMISHE> A TH D, HRINLHIENT, 17
V=Y avEBEINMHEINDAES— M1 ODTEIE. #EEE 2 O RUE
ME4 ODEEBAMTHZE1AAD 1A METHD, 1 VT VT—
avEIHBIE, PEE3 ODHEICEITZ2HEEI ODFRRAMAEI 1T
DAVTT—2aVEITHD, M2AICTRT LIS, FRAES 11,
FEE3 ODHEICEWT, EAAEICHSITEIHRICAET 5,

FEB3 0. E/XT—%Z2ZATHELW, AEB3 0. #EEE2 0 %2 1F
I LODECERERARMICSENLDREE—EBDE/ I—%2A
THLW, IhoDflicEnE, BEEOHEEBE3I OZZEL THEKRTES
s FEIE3 O, EFRINEE LTHREL. XFEY—MTO0DH—ILPRY
ZOEMEZMHTE S

FEE3ONE/ Y—2SULNEMNE. MEBRIbARIVLERWEREIC
LY., I NB, £, HFEI—N1OLSEEY Y FILETENICL Y B
Yzd, YO TILDOEHEHB8 O nmed 3, BIWE LYY TILIE, Cu
Ay FICRERYT 3, COY Y FIVE, SEEEBEERICTHEBEARI VL
T3 O0pEERT 2, EEIESAEFIEMEE (Scanning Transmission Elect
ron Microscopy: STEM) ZREWT., $BUNEINALH Y FILOFERE 3 0IC
FUTIHNERRT B, REWBICLY, BREE3 0ICEENE 3R
“ERAREML, LES>T. BRLAEY Y TUDREBICLY BHVTWL
niE, FEAB3ONE/ YT—%2SATWS EYIENT 5, AAIBE3 OICEEN
E/—H. FEB3 0 2FR T 5/ DB ERMICS EN T W
E/X—ERA—THZIZHLENE. 7 IEBERADHE (FT-IR
) KL YIEEREEZEENICOMT DI EICL T, HlIh 3,

FEE3 ODMETODA YTy TF—YavEIHBDOTRAZEZELTE &
Wo AVTUT—YaViESHBOTREZBRET DI EICLY, EY—b
TONETET 1 TOEEZMRNVICMETES, FERE3 ODEE TDA

FUF—vavBIHBIE, 120MPabllETH &LL<, 124MPald
FTHL<, 138MPalltTH i<, 142MPallETH&LL, 15

\
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[0221]

[0222]

[0223]

[0224]

TMPalltTEt k<, T56MPallETH L\,

FEB3ODWE TOA VT T—YavVBEIHBOLEREZHZRELTEH &
Wo AVFTYT—YaVBIHBOLERERET S &ICLY, AED—
TODH—ILPRYFOERZINFHTES, FEE3 ODMETODS VTV
T—2a3vVEIHBIE, 240MPallTTHLL, 23 7MPalllTTH
k<. 200MPallTTHELL. 180MPalATTELL,

AVFVF—oavEIHBIZ, 120MPallE240MPalllFT%
<. 124MPalllE240MPallTTH &L, 138MPallk24
OMP alAFTHLL., 142MPallE240MP allTTH LS, 15
TMPallE240MPallFTTHL<, 156MPallE240MP alld
TTHLW, 1 VFTYF—YaVEIHBIE, 120MPallE237MP
abllFTH &<, 124MPallt237MPalllFTHL<., 138MP
allE237MPallFCTHELL, 142MPalllE23 7MPallFTCH
&<, 151MPallk237MPallTTH&L<, 156MPallt23
TMPallFTH&W, A VFYF—YaVBIHBIK, 120MPallk
200MPallTTHL<, 124MPallE200MP all FTH &K<,
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ExmLETE3,

EHLICERERET D2 EICE>T, B—ILPRYZFOERZINHE LT
ZEHDHMIZTETH D, BERIFEIOEHDO—DE LT, RO EHHE
IhE2, F1E1 201 BEFEELYZESOLD. BIELBRICINGE LS
3, COBELIFEIE. XFEV—HMTT1O0ICH—ILPRYEFEDERZELTH
B3, EALLICERZHRET D &EICLY, FT1EBT120ICEEITIE2E
1301k, B1B1200EHCH L T—EEAULOEAEET 2, Lk
NoT, F2EB130HNFE1EB1200ZEHEDLL EHERDBIICIRIN L.
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[0462]

[0463]

[0464]

[0465]

HEZ—HMT1TODERMNFEIINDG EHEINS, AFETIE. COHEIC
HRI AL,

B&LIE, 1. BRLE7. BUTTHLL, HIC, 1. 7TRET7. BT
TH&LL, 2. 6RULET. BUTTHLL., 2. 9BET7. BRUTFTH&LL
3. ABET. BUTFTHELW, BHLbiE, 1. 5LULET7. SUTTH &
<O EIZC T, TRIET7. BUTFTHELL, 2. 6LET7. BEUTFTHELL
2. QRIET. BBITFTHE LK, 3. 48ET7. SUTTHLL, EHLL
. 1. BRIES., ORLFTHLLC, BEIS, 1. 7RLES., OUTTH &K
. 2, BBLES., OMUTFTHLL, 2. 9LBEDS., OUTFTEHELL, 3. 4
PLES. OUTFTH LW, BAHLblE, 1. 5L E4, B8UTTHLL, EIC

1. 7 E4. 8UTTHLL, 2. 6UET4. 8UTHLL, 2. 9
PlE4. BLULTFTHLL, 3. 4 L4, BUTFTHLW, BEALbiE. 1.
S5RLE3. OUTFTHLL, HIC, 1. 7BE3. QUTFTHELL, 2. 6
PLE3. QRUTTH&LL, 2. 9B ES., QLUTFTHLL, 3. 4LILES.
QLITFTHLL,

FE1IEB120D0EAT 1 20ICTFREZFBELTELWV, BE1B1200E
HCTFRERETDEICLY, F1EB1 200EERTEIEmI 11 TO
BEALZELTCEHLETES, FE1BT1200DEAT1201%, 5. Oumlld
ETHEELL 6. 2umBlETHEELLS, 6. 2umBlETHLLS, 6. 6u
MmUETELS, 6. 7umBlETH L,

BIBET1200EAH#T120ICLREZRELTHELL, B1ET1200E
HICERZHBRET DI &ICLY, BFEV—PMTT10ICELDZD—ILPRYE
DEWMERELTIHE LB, FE1B120DEA T 120(&, 9. Oum
UTFTH&LL, 8. 7TumBlFTHLL, 7. 6umllTFTHLL, 7. 5
umIATTELL, 7. 3umlTFTHE LWL,

EH#T1201k 5. OumllE9., OumBAFTHLLL, 5. 2umld
E9., OumBUTFTHELL, 6. 2umlhE9., OumBlTFTHLL, 6.
BumllE9. OumBlTFTELL, 6. 7umllE9. OumBLFTE &L
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[0466]

[0467]

[0468]

Wo BEAT1201 &, 5. OumBlE8., 7umBlFTHELL, 5. 2um
ME8., 7TumllFTHL<, 6. 2umBlE8., 7TumlAFTHLL, 6
GumBllE8., 7TumBlTFTEHELL, 6. 7umlhE8., 7umBlFTH
FW, EAT1201k 5. OumBlE7., 6 umBAFTHLL, 5. 2u
mEE7. 6umBTFTHELL, 6. 2umllE7. 6 umBlFTHLL,
6. 6umBlE7. 6umPBTFTHLL, 6. 7umBlE7. 6 umBlL’T
HLW, EAT1201E 5. OumBlE7., BumBlFTHELL, 5. 2
wmBlE7, SumBFTELLS, 6. 2umBlE7, SumBIFTHELL
. 6, 6umBET7., BumBTTHLL, 6. 7umBlkE7. 5umBlF
THELW, EAT 120 5. OumBlE7., 3umBlFTHELL, 5.
2umBlE7. 3umBTFTEHELL, 6. 2umllE7, 3umBlFTH &
{, 6. 6umBlBE7. 3umBlTFTEHELL, 6. 7umBlE7. 3 umBl
TTH LU,
FE2EB1300EAT130ICTREZFRELTELWV, F2EB1300E
AICTRZFBRET DI &ICLY, BEV—FTT10IELDD—ILPRYE
DEFERZELTIHEI LES, F2B1 30DEHITREZERET DI &IC
FY, B1EB1200EERVEIE 11 TOBEE2RELTALTES
o B2EB130DEAT130FE, 1. 2umBlETHELL, 1. Bumld
ETHELLL, 1, 6umBlETHEELL, 1. 7umBlETH LV,
FE2EB1300EAT 1 30ICEREZHRELTELWN, F2EB1300E
HCERERETDEICLY, F1TE1 200EERTEIEI 11 TO
BEEZLZELTHALTES, F2B1300DEAT 130k, 3. 2umld
TTHELLL, 3. OumBlFTHE L, 2. S umllFTHELL, 2. 4u
MUTTHLL, 2. 3umBTFTHELL, 2. TumBIFTH LU,
EHT130k 1. 2umllE3. 2umBlUFTHLL, 1. S5umld
L£3. 2umBIFTHELL. 1. 6umBlE3. 2umBlFTHELL, 1.
TumllE3., 2umBlTFTHLN, BEAT1300F, 1. 2umBlE3.
OumllTFTHELL, 1. 5umBlE3. OumlATFTEHELL, 1. Bum
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[0469]

[0470]

PAE3., OumlTFTELL, 1. 7umllE3., OumBAFTHLWL, E
AHATT1T30EF 1. 2umllE2, BumBAFTHLL, 1. 5umllkE?2
SumBlTFTHELL, 1. 6umBlE2, BumBATFTHELL, 1. 71
mUE2, SumBlFTEHELW, EAT 130, 1. 2umblBlE2, 4u
MUTTELL, 1. BumBlE2, 4umlAFTHLL. 1. 6umllt
2. AumBFTHELLS 1. TumBlE2, AumBlAFTELIWN, EHT
130k, 1. 2umBlE2, 3umBlFTHLL, 1. SbumllE2, 3
umIATTELLS, 1. 6umllE2, 3umBATFTHELL, 1. 7umld
2, 3umBlTFTELW, EAT130FE 1. 2umBlE2, 1T umld
FTHLL 1. S5umBlE2, TumBldlFTHLS, 1. 6umblE2,
TumBITFTHE T 7umBlE2, T umBlFTH LU,
BIEB120DEAT120RUVE2E130DEAT130E, T
h., EBEHEEEFIEMEE (Scanning Transmission Electron Microscopy:
STEM) Z#FWVWTHEI NG, BB LAZELDIC. AN RELZIHAFES— N
10DWHZEEUSFAEFRHBE CHREL. EEUBREFHEMIETOE
REGRHISEAT120RVEAT 1 30%BET 3, TATRERDBHE
=M1 1 0ODKEACREERIG. EARNEY v T 2EERERAEFER
BECTHRITZIEICE>TIRIONG, EHAEY Y TG, LBROET T
YIRUVE2RATy TR TH/LNE, F1E120ICDWT, 1 O&ROD
AEMETAEINAZ T ODEXAAEEDOEMFHEEE LT, EAT120
PREINS, F2E130IC2VWTH, 1 OFEMORAIEANEBE TRIEI N
1 OBDEAAEEDEMFEHEE LT, EAT1300MFEIND,
BIB1200FERIFE2B130DEELYRELTELL, BH1ET
20DMETREINZA VTV T—YaVESH k. 2813000
HACTREINA VT yT—YaVBESH (LYBRELTHLIWN, Inb
OENCENE, ERUEEALICET 2RGEDHEAGHLEICLIY. B1E
1200ERCBTIET 11 TOBREZRELTHLTES, k. Lk
LEEALICET 2% G EOEAEDEICLY., XEV—FT1TT0DH—L
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[0471]

[0472]

[0473]

PRYEODEFRERE L TIHTE %,

B2EB130DHETCOA VY TYT—YavVEIH, (ORAIEMEIZ. F2
B1300EAKAEATHADHALERDIMUEET S, TADE, F2E 1
SON’HFREE3OICEETZERELT. B1TEREMEBICBVWTIHZ2AZS
BUTHBLAEPRRABITICT, F2B1 30DMETOSI VYTV T—Y
IVEBIH IEAEIND, COREMBICETERLIAGIEICELY., B
2B130DMETODA VT T—YavEIH (SHIIEIhE, F2E 1
SODWEATODA VFYF—vavBSH, k. TOMICBWT, BRLE
E1E120DMHETODA v —>aVEBIH,  ORERFER—DR
EFEICTAEINS,

F2E130k. 7OULRBERTEZLO-IRBIEO—LLEZAT
HEW, ZOFICENIE, B1E1200BENE2EB1300BELYK
TVWEWL BRI RELTEL S, HIZIE. B1E1 200ME TRAES
NreAYTYTF—2aVEBIH %, F2B1 300METAEINEZS ~
TUT—2aVEIH JYRELTARELLTES, COBEOBKE LR
LEZEEALICET 24 EDHEAEDLEICLY., FEV—FTTO0DETE
111 TOBENRELCREES RS, ChitLY, B1B1200EE
CEIEI 1 TONREEE, B1E1 11 TORF—L—ILiREHER
BRTOMEE. RCE1E1 200ETOA YTy T—>avEIH A
FRLEBS, £ LR ULEEALICEATZREEOHAEHLEICLY ., 3
FU—F110DH—ILPRYFOEREZRE L THITE 3,

FE2E130k. B1E120IK5FENZ VAL &1 —HOMIEERD &R
—OBIIEMD EEATE LV, ZOFICENIE. E2B130&HE1E12
OLDBEEMAMLETES, F2EB130LE1EB120:0BEMIHL
55 BIB1200BERVEIEI 11 TOBEARELCHLETE
%, ThICLY, B1ET1 11 TOREFE, BE1E1 11 TORF—ILY
—THBEHRBRTOMBE. RUE1B1 20DATOA VT VYT—
aVEIH B ERLES,
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[0474]

[0475]

[0476]

[0477]

T— Y ITMBRARNE (FT—IR) iILdhiE, BBICEEN 2L
BEEEENICOMTZIENTES, COT7—) IEBBRADNEEZR
WBZEICE-T, E2EB130HA/E1EB1 202 BBERSE2T
HMEMEHETE D,

E2EB1301F. E/XY—%Z2ATHLWL, ZOBIICEINIE, E1ET 2
ODEENE2EB1 30DEELYRKEVEVS>EBERILZELTEL S,
BZIE, B1E1 20D EATRAEIN A VT YT—2aVEIH &,
FE2E130DHMECHEINALSA VYT YT—2aVlBIH | LYRELT
RELTES, COBEORKRE LR ULEEALICET 2REEOEAED
HiICkY, B1TET1200FERUAEY—MTT10D0FETET 11 TORE
BERELTALTES, ChickY, F1E1 11 TORERFE. 1@
1TT1TTORF=IY—ITREGHERTOMTE., RTEBT1E1 2 0D
HTDA VT TF—2aviEIH (A ERLES, £/ L ULEEAIC
AT 2% EDEAEDEICEY., XREV—MTTODH—ILPRYFDOE
WMaERELTIHTE 3,

B2EB1301F. B1E120%FET 20 OELMEREERMICEE
NEDLRCEE—BOE/T—ZZATELL, ZOHIICENIE, E1E1
20DENE2E1 30DBELYRIVEVSLEBEBRILRELTELS
o BIZIE, B1EB1 20008 ETRAEINAEA VTV T—2aVEIH %
EB2B130DHETAEINAA VYT Y T—YaviEBIH (LYREL
TARELTED, /-, B2EB130EFETIB120&DBEEEHALETE
%, INHICEY, BIET200BERUHAEY—MT100H1TET 1
1 COEEZRELTALTES,

B2EB130NE/X—2EUHENE. HBEARIVLEAVERE
kY, HEIhD, 9. HEV—M1 1 0L SEEY Y FILETEIICEK
YEIVET, YV TILOEAEK8 0 nmed 3, BIYUELEYY TILIL.
CuxyrabilHET S, COY YT E, [HEEEXICTHEBEL RS
D ALAT3O0OERET S, EEUEAEFIEMEE (Scanning Transmission E



WO 2024/257762 115 PCT/JP2024/021192

[0478]

[0479]

[0480]

lectron Microscopy: STEM) #F W T, FEBMEI WAL Y TILOE2E1
SOICKET LD EERET S, £BUIEICLY, H2E130ICZ2FNE
DARBN_ERBEEEBNL, LES>T BRBLAY Y TULDPREICLYE
fuTuwhid, BE2B1 30N/ E/I—2EATWREHIIT S, FE2E1
30ICEENLTE/ XD, B1E120%5 AT BHDELMERIISHENK
ICEFNTWEE/ X —EEA—THI2HEMNE. 7—Y TEBRERADH
H(FT—IR) KLY LEHREEZEBHNICOMIT 5 &ICEL > T, HIMFS
ns,

B8ICTRT LI, EV—HFT110REHMEB140525ATELL, &
15ED1ICBF2FE1TEITIASE2EI12ICEAFT, E1B120
. EB2EB130, RUEME140, COIETRHREINTE LV, BRI
NEFICEWT, B1E1201, F1HETI 21 RUEHE20ET122%28
., BI1AEI 21 RUCE2AE1 221, B1E1200—HOIHEEE
MY %, IRInplicsnwe, E1RE1211@FFE1@mI 11 %28KT >
o B2MIm1 221k, E2E1 3 0ICEMLTWVWS,

B8ILRT LI, EMET1400EAT 1401k BE1EB1200EH
T120&YELTHELL, EHB1400EAT1401E, F2E130
DEHT130LYELLTHLW, EMETL40DEAT 140k, FE1E
1T20DEAT120&FE2EB130DEAT130&DEFTEALYEL
THLW, COEIREAT140%5ET2EME140ICLNIE. E1E
120RVE2EBT130%2ZELTEHFETE S,

EHB1400EHT 140k, F1B1200EHT120RVE2E
130DEAT 130 &@AkkIC. EBRFBETFIMEE (Scanning Transmis
sion Electron Microscopy: STEM) ZRWTAIEI NS, FHEANKRE A DK
FO—M1100KEZEENEBEFHEHMECTHEL, EEREAETRE
HMETOHRREENSEAT 14 0%RET 2,

BN READZAFES— N1 ODMEAOCHREEEKIE. EAIETY TV %
EENEBRETHEMRETHRRIZIEILEL>TELNDE, ERREY Y TIL
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[0482]

[0483]

[0484]
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&, BROE1 X7y TRUL2RA7y TERTELND, EME140IC
DWW, 1 0OBEFORAEMETHEINA 1 0O DEHAEEOEMTEE
LT, EAT 1400 EINS,

B2EB1301F, EMEB140ICEENZ DA EE—EROBERD &HE
—OBIIEMD EEATE LV, ZOFICENIE. E2B130EMBE1 4
OLtDHEEMEBLETES, F2B130¢EMEBE140EDEEMED. &
1TB1200EERALRVEIET 11 TOBEELILESL1ES, £28
130LEMB140LDEEUIMLETSE. F1ET1200EERVE
1TE1 11 TCOBEARLTES, ZhICLY, B1E1 11 TOMEFRE
CBTEAINTTITORFILY—IIUEREHEBRTOMRE. RUE1E 1
20DHEITOA VT T7F—>aviEIH (BALERLES,

B2EB1301F. BI1EB120IC8FENZ D & —EOBEENRD &
EMEB140IC8FENZDALK EH—HOBMERDE. ZEATEHELWL, &
DFlICENIE. B1B1200FENE2ET1 30DEELYRIVELS
EARNELZELTELS, HIZIE. BE1EB1 2000ETAEINZS VT
VF—LavEBIH &, B2B1 300HETAEINLI VT YT —Y
AVEIH | KYLRELTKELTES, COBEORRE LR LZEHAL
WKEAT 2R EDHMAEDLEICLY, BE1TET1200EERVCETET 11
TOEEEZLZELTALTES,

MAT, BE1TE120&E2EB130&0BEMEIALEL. DDE2E1
BOLEMB140L0BEEEIALELES, BEMEOBELICLY. F1B
120DBERVEIETI 11 TOBREALRELTHLTE S,
B2E1301F. B1E120IL8FN20%< & —EORMERINF
ER—DEMERNFZEATEL WL, F2E 1 3 O NEARRNFZEC
ZEILE-T, TI—54 bhy MBEAETRIETE B,

I5HIC. BE2E1301F, E1B12008BERSEEME 1 4 0 DR
RAEDERESBTHLL, B1E1 2008EHRS EEME 1 4 0 DRBIASHK
DEDREEABELTODE2E130ICENE FE1E1 200BERVE
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[0486]

[0487]

[0488]

H11T1TOBREZLYMRNICA LETES, BEBELTOE2E130
iE. B1ET1 20%2FRT 20D LMHIEERMEEM 7 4L L1465
ICREIELBREBTELWL, EME140RUVE2ET1 301K, HIT, &F
1E120%2FRYT2-DDFILMEBIEEKRIZRHBINDIEMT 1L A
ABICE>THBRINTELIW, EMT 1ILLT1 450550 EMERAER
D ZRE L BOLNBE2B1 30EBHRLTEHELW, EMT1ILL145
D> 5D HEREEERYIZE L TWARWSRONEMEB1 4 0% L T
H LN,

B AEISAIEHFEY— MOMEAEEREZRE FIEMEE (Scanning Tr
ansmission Electron Microscopy: STEM) TERERT LZ 2 &ICk Y. BEEBOD
FREZWETES, HEEREQRZHFES—M 1 1 0O OMEDEREERKIZ.
EROBEARES Y TV e EBVBREFRHMBE TRREI D EICL>TE
bhd, EHFREY Y TIVIE, EBEREZAEFIEMIETORRAIC. REX
ho, 28I, UBEFZXIVA, ORBCLTZOL, YVEIVTRAT VR
FERVTHLL,

HEMEB140RUVEMTAILALTA5E, 7I7YILREBERCEILO—R
REEO—ULEZ2ATH LW, 77 UVIAREERCEILO—IZREER.
BILUBAEERINNZEL BV, LD >T, F1E1200DBENRS &E
ME140DHEXRDEDEEBTHIFE2E1 30287ICERTES,
ZOBICENIE, BTET1200BERVEI1EI 11 TOBREERELT
METE S,

EMEB1400EERE2EB1 30DBEELYRILTELIL, EME
A0DMETAEINLA VT UT—2aviESH (1 E E2E1 300
HACTREINA VT yT—YaVBESH (LYBRELTHLIWN, Inb
OENCENE, ERUEEALICET 2RGEDHEAGHLEICLIY. B1E
1200ERVEIET 11 TORELZLELTHLTES, £k, L
LEEEALICET & EEOHAEDLEICLY, FEV—MTT10DH—IL
PRYEFEOER E=&REL TIHITE 3,
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[0489]

[0490]

[0491]

[0492]

[0493]

EME1400METOA YT TF—2avEIH (DREMEIR. EM
B1400EAFHAEAFHEDHHERBIMUEET S, TAbLLE, EME
A00NEMEA4OICEETEERELT. F1EEREBICEVWIRKIZA%ZS
BUTERBLAEPRUAESL 1ICT, EME1400MMETOS VTV T—Y
AaVEIH (IFAEINDG, CORAEMEBICETFEZH LA EICELY, &
ME140DHETOA YT YT—>avEBIH (IFEIhE, EME
AQODMETDS VTV TF—2avBIH 11k, ZOMICEWT, Bl
BI1E120DMTETDS V —>aVEIH, (ORIEREEB—DHRI
EFEICTAEINS,

BEXICLYBIELEXES—MT110DL*a*b*REBRD a*Eik, —
3. OBME—1, BUTTEHLW, BBKICLYRELLAEZES—HFT10
DL*a*b*RBEDb*EIK. 3. 5UE6. OLUTTHLW, a*ERUDb
*EA LEEERHETAIEICKY, TIL—594 bAhy MEgEABEWE LANH

CHFEV—FT1TOBULICERE LEEROBKROZEILPHILZHNFE TE 3,
a*BERU b HEDRESEIG. F1REMETHRBLLAERZEAKET
%,

HEV—MT1TO00HEBE (Y 1B & 12UFTHLL. 1TLUFT
HEL<, TOMTTHLL, 9. OUTTHLW, BABER, H2Y— N1
100HEEBEKOERESVWERNTEBESL A4S, HEE (Y | @) ICLEDoL
[REZET D EICLY, EV—MT 1 O0DEBKRODEBEZFHIRTE %,
HEENZERATLI &AL, LESABREREZENRT DI &ICLY,. AF
—hr110%F8LEBROBKRELEIHITE S,

HFES—MTTOOEEE (Y | &) OTFRBIFICHREINGL, HF
=M1 1O0DEBE (Y I E) & OMLETHELL, OLYKRELTHL
A

HFEV—MTTOOEBE (Y I {E) &, ORMLET2TFTHLL, OML
F1TIUTFTHEELL, OBMETOMTTHELL, OBLES. OMUTFTHLL
o HEV—HM1T100&EEBE (Y I E) & OLYKRELT2LUTTHELL
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[0494]
[0495]

[0496]

[0497]

[0498]

[0499]

[0500]

[0501]

c OFYRZESTIUTFTEHELL, OFLYKRESTOUTTELL, 0&Y

AELC9. OBLFTH L,

BHEEOAEAZER. B1ERFETHIPBLICWERDEZERKRET S,

HFES—HM1 1 002K BEBEIF, 50%UETELL, 7TO0%UET
HEL, 80WULETHEL, 90BLULETE LW, FV—HFT 1002
FHREBREEL, FICERZBEIRW, HFEI— M1 1 0DENXRBEEEIL,
TOORUTTEHELL., 100%KRETH LU,

HFEV—M 11 0D2HFEBREIE, 50%UET00%UTTH LKL,
TO0%UETOOBUTTHLL, 8O0BUETOOBUTTEHLL, 90
%ULETOO0ORLUTTELL, FEY—M1 1 0DERFHBREL, 50%
METOO0%RBETHLL, 70%UET00%RETHLL., 80%LUELE
TOO0%RBTHLL, 90%LUETOO0%RBETH L\,

ENMBRERDRES LR, B EREETHRBLILOAERZEBKRET
%,

HEV—FT1TODBEBAA XL, 1. TRUTTHELL, 0. 5BUT
THLL 00 2RUTFTHEW, HFEV—FT 1T O0DEBANA XIE. FFIC
TREZEIAWV, BFEY—HF1T 1 0DFEBRANM XK, 0%THLL, 0%&
YRELTHELL,

HEZ—HF1T1O0DFBEANXIE, 0%UET. T%UTTHELL. 0%
BLEO. BBLUTTEHLLS, O%BLLEOD. 2%LLFTHLL, HEY— KT
1 0ODFEBAAXIE. 0%LYRECT, TBRUTTHLL, OBLYKE
KO, BBUTTEHELL, 0LYKECO., 2BEUTTHLWL,

BEANA XOREFER. B1ERFETHRALLAEAEZEBKRET S

XIBHEFOARDWTEICLYETET 1 1 TUAEINZRFRTRICHT 2
TARTROLEIE, 0. 02U ETHLIW, EWHEZ B &, XIBHEFHN
PINEICEL D TTROEESHTTBRICBWT, KRTROEZ 1 & LEFED
TARTRERDEIZO., O2ETHLW, 7M1 RTHRIE, EEKD (PUD
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) EEHERS (YYa—Y) E0AETETR, F1E1201%, ZBBIEL
TEBANTEZSATHELL, RBRTRICTT 25 1%RTHRDOLEZ0., 021
FIRET B2 &ICEY, ZEFE L TRMINAEEN FORE., flAE
DYHNOREEZHNHTEDS, TabE. KRTRICHT ST 1 FRTLRFOL
0. O2BLEICERET D &ICLY. BRFINEMCHEET 5, ZIBFHIIC
INEE HZEV—PFT 1T O0ZEREES. AFEY—HM1 1 05T LR
IS BT 2HFEY M1 1 ORLEAMBYNC ZEZIMFEITE B,

[0502] Z1E120%5/FET 27D DELERESHERYIE. LYY TEIEEA
TH LW, BIMREEERDICRMINE LAYV JHEIELT, SiHRLAR
Vo TRERAWSZEICLY . RRTRICNT 2714 FRT5RDLEO0. 02
LEETBIENTES,

[0503] XBABFONADIMEICLYEIEI 11 THEINAT vHRITEDLLE
., 0. TRUTIILTHELW, EVWHEZZ &L, XIBAEFRHXITEICE
YREINEETREICNT 27 vRITROEDEIE%Z, 0. 00 1LUTE
LTH LW, TOFITIE. HEY—M1 1 0DKRBERIC, BREMIC. JvE
PREINGWL, BIEMBEERMICRMINZ LYV JHE LT, FR
LAYV TEIERBWAWZ &ICEY. 7VvRITROLELZO., 1 %UTICT
x5,

[0504] T vRTEROLLEEZO. 1%UTETEIEICLY, PFASHRHYPE
LTERINZ &2 IEITES, PFASIE, AIAM T vRELE®EL
T. EFEFEE2BISINhTVWSE, PFASOEREIGEITZ I &ICELY,
RIFEEFRERBICER LSS, 7vRTROLUEEZB/BET DI EICLY, B
H11TOMESEELELETES,

[0505] XIFHEBEFRHIWEICEINE, XFEZ—F1 1 0DREBEICFET ST
ReEENICOMTES, XIBHEFOHAIMEICIE., XIBHEFOHERE(
X-ray Photoelectron Spectroscopy : X P S)NEWVWSHND, XIEHEFHH
EBZAWEXBAEFOAAEICL DRERZEIG. B 1 EFEMRE THREA
LERIEREZERBKRE T %,
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[0506]

[0507]

[0508]

[0509]

T, BM8ICRINANES—MT 1 0DEBICOWTEICEHRT 5, M
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BEANSTERVWCENH o7, COBRKIE. BEBICSEN 2 EMHEK
INFICERT 3 &E 2 bhiz, BEEEEYEEOHERIR. BICHERREHEM
MOBRREBEIBDIEICL>TR/LOND, BRIE, BEREOBHKICEST
RERIGDEA. BLLES, BXICEK,. B8, 8IxXLF—0ERERND
AuwWbond, BICHERIEEBRICHRIIS N2 RMRERINEIE, BEOELL
BICAWONZDHZRINLES, Tab5E, SBARERINFIZ. FE{L4ERAEE
RYOBIL7OtA%RAELES,

[0656] MEFEILMEZSUOBEBOBEENMEVE, WREMEISMAZIIETLES,
BRIt ESOHE 1 BOEEMEWE., HEY— NOFEARIC, BH4RR
PHNFETBHNLT)—RT7OMLES, BARKREIDT)—RT7IMT
&, HEV—DP210DTI—F4 MOy MEEESERt+DER5B,

[0657] SE3EHIETIE. BIEB220RUKEV— 21 0DEBEEEH LI H
B2EHODIRDBRINTVWS, BIXEHEMEBICLDIHFEL—F2101EF, &
TB220ICHETZ2E2B230%5450, F1B220DEAT220 (
um) OFLE2E230DEHT230 (um) ICNTBLL%E [EARLL] (=
T220/T230) £EHT D, EAbiE. 1. 2BUET7. BUTTHD

[0658] [EALbiE. EEEEBEFIEMEE (Scanning Transmission Electron Micr
oscopy: STEM) ZFWTHREIND, 7. BE1EB2200EA#T220K
VE2EB230DEAT23 0% REY %, FHENRKREWDIHFEI—F2 1
ONUE%*EENERAEFTHHMETCHRRL., EELERETHEMETORR
BEGEDOSEAT220RVEHAT230%2RET 2, EEZBREFEHT
BERINIEAFBICERTD2HABICEITE2A—DODMAEBICTAEINLEZEH
BIEB220DT220RUVE2EB230DEAT 23 0IC&Y. HHAE
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[0659]

[0660]

[0661]

[0662]

[0663]

NEBTODEALEELET S, 1 OBFAOREMLBICEVWTEAT 220Kk
E#T230%8EL. 1 OBODEALLDEGEEEZELHT 5, 1 OBDEH
LEOEtEEOEMTEMEE LT, XEY—F21 ODEHREIREI NS,

MR ERZAFES— N2 1 ODMTEOEREKRIZ. EHNET> T
AEBNERETFHEMECTHRTZIEICEL>TELNRS, BERHAIEY VS
Wik, ROBI1 Ty TRUE2RTY FICLYEFELN S,
(B1RFTv )

IR RERDBHES— DS, Ay MY TUNEDYERT, hy b
TIICTIXBEZFOREBEN W L2 BHETHEIRT %, RIS, Ay MU T
IWEBIETAIE LBy Y T &8T5,

aBH Y TG ROFIBETHERET S, £79. >V IVEERAICHY b
YU FIWERET D, Ay MY TIHNEBEINALSY IVIERAIIC. S
HEAOKEEZR LIAD, RIC, SIEAOREEZY ) JVEIEBRATELEIE
%, RIC, ) aAvaERhrs, Ay MY TR ChESUCSEROR
fEERY T I &ICLY, GV TIUNEONS, SBEYY FILORIRIE
JOvokeET 3, SIEROBBEIRIRFIUEEET %,

(B2RF7v )

0y 7ROBBY Y TIVEYRLT, MRV YTV EERT B, IRY
VNI WHRERBHEL—NDE1 B (EAAB. BEBAMB) ) 1I0H
SEEEED, 7Oy 7ROBEBY Y TIHLUINLZUFDS> B, &F
DORMED R, BD, EADE60nm~100 nmBETH—RUFY VT
W, EHRHMET Y TIVET D,

HES— NOWEOHREER NG T K. EEREEE FRBEREORE
ZHIERDBY & B,
<&BEEMHE>
E—R:BEBE—RTE. BARE
MEEE: 10kV~30kV

IZIvavER: 10uA
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[0664]

[0665]

[0666]

[0667]

[0668]

WD (Working Distance) : 8. 80, 1Tmm
f&&: 500015

BIOICTRT LDIC, HEV—F2101F, F1AEAD T ICHBATEETE
2TTRUEZ2EH212%2ZATHLL, ETE2TITRCEZ2E21 21F
HRFEV—RF2T100—NOFEEERT S, F1AMAD 1IE HEV—H
21 0ICEENZEHOBEDEEAETHS, H1HEADVICEITZETE
21 1HLE2E212ICHEG T, B1E220RVE2E2301E,. 20
JECHRIEL TWD,

BT DEEHICL > THERIEINTWVWEELIIC, EALLET1. 2 E7

BLUTETRZEICE>T, £1E21 1 TCOEEABLETE, E1E?2
11OMBGHEALETES, BIXREHREICLZAHFEL—F210IC&N
. B1E21 1 OMEFEEE2HLULEICTE S, EIEHEHEBICLDHE
S—h210IC&NiE. ETE21 1 TORF—ILI—ILTHBIEEEBRTO
MREIXT150gMEICTES, BEIEMPEBICLINEL—F210IC&
hid, #HLAAFRIEZT100nmET2E 121 1OV FryTF—>ay
BX%A330MPallEIcT% 3,

SREREIL. SREORZFTMEREAZH Y TV LT TEA LR
WCELDBEEORMICNT 2B MMEEZTTHEETH S, SHEFEDRESZE
. B ERPRETHRBLILENEREERKRET 5,

AF =L — )V TEEEHEERIE. A F—ILI— L ETHENRERD YT
WICH U TESBEIELRICELC2EFORMBICHTT 2Bt EZRT
BETHD, AF—I7— I THBEEABROMEEOREREIE. 51 EHkE
MRETHBLILAEREZEBARET 2,

AVFVF—oavBIH (& FIAVTUIERBWEF I AVTUT
—2aVEILLYREINZBEITHD, BE1B200MHETOSI VT VT
—aVEIH (OREMEIF. XEV—PF2 T O0DEBRAMICHE>TE
B2200F1Am221A5E20E2221C1. 2umd S LAMEE
15, Tt B1IB220/BEEB2 0ICKE T2 ERELT. F1XE
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[0669]

[0670]

[0671]

[0672]

[0673]

BREICBWTH2AZSR U THALALEI1ME26ICT. £1E8220
DOEETDA YT TF—2aVEIH (IFREIND, 1 vFTrF—>ay
BIORAERZEI. B1EEMETHALLAEREEBRE T 5,

FBIAE221RUCE2AE2221F,. F1B220D—OEXETH D
s BIAE2211F, B1EB220DFBRAEEATHSE1 HFAD1ICHITS
FB1RICNET %, B1AE2211F, F1AED1ICBVWTEITE21 1
IEWETH D, HIILRINEHICEVWT, B1EB2200F1Alm2 2
1A%FEY—F2T1T00ETE2112#EBRKLTWS, F2/E2 2 214,
FB1HADTICHEITIE2RICAET 5, F2/E22 21k, E15@D1
ICHEWTE2Em2 1 2IEVWETH D,

E1B220DEHT2200FE2B2300EHT230ICwT 2EH
L (T220/T230) &, B1B2200BERUAES—F2100
B1E21 1 TOBEICRIETHEOHMIINATH S, RIBOEMRFITE
XN TWB &I, WEEEEYMRTERABBRINFIESTETIBE2 2 01Tk
ET252B230%, BEHabaERALTLOIIC. BOWEBELTRIFZIEIC
FoT. B1B2200EERVETE21 1 TOEEFAELLK,

BENZEDEAD—DE LT, ROZEIMMBINGED, F2EB23 0k
. BEFECYEECETIB220LYEEBEREE QY ZVL., COE2E23
ONBIB2204LYHFVWEYBREAZET D&, HFEV—F210A0D
B1EB220D0BEMIMERINBAY,. MAT. F2EB23 00EEN
B1HE21 1 OBEICRBINZ ZEIIHING 4D, AR, 2D
HERICHRI AL,

Fr. FE1B2200FE2B23 01T IERLIE. HFEY—Hr210
DETE2TI1RUCEIE2200BE L. ROBREETSHI & HHERS
Ntz

EALLICTRZHFRET S &ICLY, BE1EH21 1O0EBEEI M OLELE, E
HEiE. 1. 2BETH &L, FIT, 1. BUETHLL, 1. BHETH
K< 1 TRETELL, 2.0 BRIETELL, 2. TUETELL, 3
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[0674]

[0675]

[0676]

[0677]

[0678]

2UETE LW, EALLDOTREZZDEDICERET R &ICELY., BE1E
211 DEEABLETES, H1E21 1 DHEFEIX. 2HUETHELL
. BHUETHEL, 4HUETEL WY, B1EH21 1 TORF—ILI—I
MRS AR TOMTEIL. 150gMUETHELL, 200gBlETH &KL
. 250gllETHELL. B00gUETEHLW, HLIAHFRIAZT100n
mMETEHEIB220DHECTOA VT YF—av@EIIE, 330MPa
PETHEL, 333MPallETH &<, 342MPallETHELL, 3
79MP allETH LU,

BI1ME21 1 OMEBEICLRITEICHREINAWL, B1HE21 104HE
BEEE, 2HUESHUTTHLL, SHUESHUTTE L, 4HME
SHLETTH LN,

BIEAZ21 1 TORF—ILY —ILIBREEHRTOMTEIC_ERITKFICER
EXIN@W, F1TE21 1 TORF—ILY —ILIHREEHER TOMTEIL.
150glE300glUTTHLL, 200gAE300gUTTHELL,
250glE300gUTTEHELL. 300gTHLL,

BLAAREAET100NmETZEIB220DHATHOS VT YT—Y
AVEIICEREFICHREINGWL, HLAARIZT100nmeT2E1
B120DMETOAVYTFYTF—>avESIE, 330MPallE600M
PallFTHLL, 333MPallE600OMPallTTHELL, 342M
PallE6OOMPallFTH L, 379MPallE600OMP alA RT
SR AN

EHLEARELLARYEESZE, BE1BE2200EERCETE211TOD
BEIIMETLES, EALICERZEBRET D2 &ICLY, F1E2200FF
ERUCE1E21 1 TOEEEABELTES, LdiLiLdIC. ERLLIE7T.
SEITFTH L,

EHLEARELLARYBESL &, OREENELRTD I EMNEREINL,
EHLICTRZHZRET DI EICLY, B1E2200FERCEBE1E21 1
TOBENERT S, LrLAadd, EALENRELAQYEBESZ &, AFEY
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[0679]

[0680]

—h210ICH—IPRYDBELED, BEHEICERERET DI EICEK
Y, H—ILPRYSOEHEIEITED, BEHtbid. 7. 5UTTEH &KL,
BIC, 7. AMTTHLL, 5. OMTFTHELL, 4. 8UFTTHLL, 3

ILTTHLW, EARALLDEREZDELDIICHRETZIEICLY., HEY
—Fr210DH—ILPRYEOEHEMHITE S, F/o. BEHLLOLREC
DEIICHBETZEICEY, BI1B2200FERVEIE2 1 1 0EE
HELETE 2,

EHLICERERETZIEICE>T. H—ILPRYEOEREINE LE
ZEHAOEMITETH S, ERIMHEOEBRO—D2E LT, RO EHFER
IhiE2, F1E220id BEFELEYZESULD. BIELEBRICINGE LS
3, COBLIFEIR. RES—F210ICA—ILPRYSEDEREELIE
B2, EALICEREBRETZIEICLY., B1E220ICHETZE2E
2301k BIB2200EH R L TC—EEHABULOEAEET %, Lk
NoT, F2EB230HNFE1EB2200DZEWHEDLL EHERDBIICIRIN L.
HEV—F21 0DERINFIINDG SHERINS, AFRE. COHERIC
BRI N,

EH#tbiE, 1. 2BE7. BUTTHLL, 1. 2HET7. 4LUFTTHE
<o 1. 2BES, OMTTH&LL, 1. 2BlE4. 8LUTFTHLL, 1,
2LLE3. QLUTTHELW, ERbbiE, 1. 5LET7. BUTTHLL, 1

BLLET7. 4LTFTHLL, 1. 5HES. OMTFTHLL, 1. BUE
4. SUUTFTHELL., 1. BHES. QUTFTHLW, Bk, 1. 61U
E7. BUTFTHLLC, 1. 6ET7. 4FTH&LL, 1. 6L1EE. O
UFTHEL, 1. 68lE4. 8UTFTHLL, 1. 6E3. 9UTTH
LW, EHthiE, 1. 7TRET7. BIATTHLL, 1. 7BUET. 4UTFT
L&, 1. THES., OMTTHEL, 1. 78E4. 8UTFTH&LL.
1. 7E3. OMTTELWL, EHLhiE, 2. 6LlET7. BUTTH LS
2. BLLET. ALUTTHELL, 2. 6LEL. OUTFTHLL, 2. 6
kb4, 8UTFTHELL, 2. 6HES3. IUTTHLWL, EHtLE, 2.
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TLAET7., BRAITFTHLL, 2. TRLET7., 4LUTFTHLL, 2. 7TLRED
. OUTFTH LKL, 2. 7TRE4, BUTFTHLL, 2. 7UES. QUTF
THEW, BALblE, 3. 2RBE7. BUTFTHLL, 3. 2UEL7. 4L
TTHLL, 3. 2RELE. OLUITFTHLLC, 3. 2B E4. SLUTFTH &
<. 3. 2RAE3. QBITFTH &L,
[0681] ZHE1EB220DEHAT220ICTFRZFBELTHLWL, E1E2200F
HCTRERET R EICLY, FE1EH21 1 TOBEALZELTHLETE
5, BIB220DEH#T2201F 3. 2umllETHLL, 3. Sum
BUETEHELL, 3. QumBlETEHELLS, 4. S umllETHELLS, 5. 5
umlETEHELL, 7. OumBlETHE LWL,
[0682] ZHE1EB220DEHAT220ICLRZHBELTHLN, E1TE2200E
HCERERET DI EICLY, HFEV—F210ICELBZD—ILPRYSE
ERaLZELTIHELES, FET1TBE2200EA#T2201k, 8. 9um
BUFTHLL, 8. OumBLFTHLL, 7. 6 umlFTH L,
[0683] EA#T2204k 3. 2umllE8. 9umllTFTHELL, 3. S5umld
E8. 9umlUTFTHELL, 3. 9umlhE8., QumBlTFTHLL, 4.
SumllE8. QumllTFTELL, 5. 5umllE8. Q9umBlFTE &
<o 7. OumBlE8., QumBTFTHELL, BAT2201K, 3. 2um
PAE8. OumlUTFTELL, 3. 5umllkE8., OumBAFTHLL, 3
QumllE8. OumllTFTHELL, 4. 5umllE8. OumBlFTH
LK<, 5. 5umllE8., OumBAFTHLLL, 7. OumllE8. Oum
DLFTHELW, BEHAT2201, 3. 2umllE7. 6 umllFTHLL,
3. S5umllE7. 6umllTFTHELL. 3. 9umllE7. 6 umllFT
HEL 4 SumBlE7, 6umBITFTHLLS, 5. S5umllE7. 6u
METFTEHELL, 7. OumBlE7., 6 umBlFTH I,
[0684] H2B230DEAT230ICTRZZELTHLL, F2E2300E
HCTRERET DI EICLY, HFEV—F210ICELZD—ILPRYSE
BREREL TG LES, F2B23 0DEHCTREZRET D &I
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[0685]

[0686]

[0687]

LY, BE1E21 1 TOEEZ2ZELTHALTES, F2E23 00EAHT
2301, 1. 2umBETHEELLL, 1. SumldlETHLL, 1. 8um
BETEHELLS, 1. 8umBlETHE &L,

FE2EB230NEAT 23 0ICEREZFRELTEHELWV, F2EB23 00E
M ERERET D EICLY., BET1TEH21 1 TOBREARELTHLETE
5, BE2EB230DEAT2301k, 3. 5umBUTFTEHELL, 3. Oum
BUFTHELL, 20 TmUATTHELL, 2. 6 umBdlTFTHLL, 2. 4u
mELTRTH &L,

EAT230k, 1. 2umlE3. S5 umlATTHELL, 1. Sumld
E3. 5umBTFTEELL, 1. 8umllE3., BumllTFTHELL, 1.
umllE3., BumBTFTHLY, EAT230F. 1. 2umllt3,
OumlTFTHLL, 1. BumBlE3. OumBlTFTHLLL, 1. 8um
PE3., OumBlTFTHLL, 1. 8umBlE3. OumBlATFTHLWL, E
HFT2301Fk 1. 2umBlE2, 7umlATFTHLL. 1. Bumblk2

TumBlTFTELC 1. 8umllE2, 7TumBATTHLL, 1. 8u
mUE2, TmIUITFTHELWL, EAT230K, 1. 2umlht2, 6um
UTFTHELL 1. SumBlE2, 6umBlFTEHELL, 1. 8umllE2

BumLTTHLL, 1. 8umllE2, 6umBlITTEHELL, EAT2
30k, 1. 2umBlE2, 4umBAIFTHLL, 1. SumllE2, 4u
MIUTFTHELLS, 1. 8umBlE2, 4umllTFTHELL, 1. 8umbllE
2. 4AumPlFTH L,

BIB220DEAT220RUV'E2E230NDEAT 230k, #nT
h., EBEHEEEFIEMEE (Scanning Transmission Electron Microscopy:
STEM) ZHWTHIEI NS, L LAL DI, FHERRE LD HES — 2
10DWHZEEUSFAEFRHBE CHREL. EEUBREFHEMIETOE
REFRHNISEAT220RVEHAT 23 05 IET %, FHARRE LB HE
=21 0ODMEACREERIG. EARNEY v T 2EERERAEFER
BECTHRITZIEICE>TIRIONG, EHAEY Y TG, LBROET T
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[0688]

[0689]

[0690]

Yy TRUEB2ATy TaETELNhE, B1E220IC20WT, 1 OO
MEMBTHEINL T ODEAAEEDOEMFEHEELT. EAT220
PMRFEINDG, F2EB230IC2VWTH, 1 OFMOREMBETAEI N
1 0OEDEAUEEOEMIHEE LT, EAT2300MFEINDS,

BIB220DWEIIE2EB230DEELYKRELTELL, B1E2
20DMEATRHESNAEA VT YTF—avBSH (k. B2E2 3 00
HACTREIN AT YT aVBESH LYBRELTHLIN, Inb
OB ENIE, LR ULEEAICET 2& 4 DHMAEHLEICLY., E1E
2200ERUVEIE21 1 TOBREZLRELTALTES, . L
LEEEALLICEET 2 &G4 & DHAEDLEICELY. XFEV—F2T1T0DH—I
PRYZOEM ZRE L THHTE S,

B2EB230DHETCOA VYT YT—YavVEIH, (ORAIEMEIZ. F2
B2300EAKMAEAAHADHALERDIMEET S, TALE, F2E2
SON’HFREE3OICEETZERELT. B1TEREMEBICBVWTIHZ2AZS
BUTHBLAEPRRABITICT, F2B23 0DMETOA VYTV T—Y
IVEBIH IEAEIND, COREMBICETERLIAGIEICELY., B
2E230DMETOA VT YT—YaviESH (RHEINS, BE2E2
SODWEATODA VFYF—vavBSH, k. TOMICBWT, BRLE
E1E220DMHETODA v —>aVEBIH,  ORERFER—DR
EFEICTAEINS,

E2E230. FIOUILRBERTELO-ARBIEO—ULEESAT
LW, COICENIE, B1B2200EENE2E2300BELY K
TVWEWS BRI EELTEL S, fIAIE. FE1E220DE TRAIES
NfeAVTyT—2aViESH %, F2EB23 0DMETAEI NS
TUT—2aVEIH JYRELTARELLTES, COBEOREKE LR
LEEEALICET 24 EDHAEDLEICLY., FEV—F2T0DETE
211 TCOBENRELTEEEEMRD, ChilkY, B1E2200EE
CETE21 1 TOMEBRE, F1E21 1 TORF—ILY—ILIHERISEES
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[0691]

[0692]

[0693]

[0694]

BRTOMEE. RCE1E2200ETOA YTy T—>avEIH A
FRLEBS, £ LR ULEEALICEATZREEOHAEHLEICLY ., 3
FU—r2100H—LPRYEDEHRERE L TIHITE 3,

B2EB2301F. BLB1B220ICEENZ DA EH—EROBEXRD &HE
—DEERTESATELWL, COBICEINIE, FE2E230&E1E22
OLDEBEMAMALETE?, F2EB230LB1E220&0BEMI T L
T5&, F1IE220D0EERVCEIEH21 1 TOBELRELTHALTE
%, ThICLY, B1E21 1 TOREFE, BE1HE21 1 TORF—ILY
—THBEHRBRTOMBTE. RUE1B220DATOA VT YT—
aVEIH B ERLES,

T— Y ITMBRARNE (FT—IR) iILdhiE, BBICEEN 2L
BEEEENICOMTZIENTES, COT7—) IEBBRADNEEZR
WBZEICE-T, BE2EB23 0/ 1B220I2FTNBBERSE2T
HENEHETE B,

F2E2301k. E/T—2EBATEHELL, ZOflICENhIE. F1E22
ODEENE2B23 0DEELYRKEVEVS>LEERILZELTEL S,
BIZIE, B1TE220DMEATRAEIN A VT YT—2aVEIH &,
FE2E230DHME CHEINALSA VYT YT—2aVBIH | LYRELT
RELTES, COBEORKRE LR ULEEALICET 2REEOEAED
HIkY, B1TE2200FERUAEY—F2100FE1E21 1 TORE
BERELTALTES, ChiCkY, F1E21 1 TOMERFE. 1@
211 TORF—ILY —ILTHRGERBRTOMTE. RUE1E2 2 0Dk
HCTDAVTYT—YavEIH (KA ERLEBS, £/, bk LAEERLIC
AT 2% EDEAEDEICEY., XREV—F2T0D0H—ILPRYFDOE
WMaERELTIHTE 3,

B2E2301k. F1E220%4FH T2 DELMEBBHERYICESE
NEDBRCEE—BEBDE/I—%52EATELL, COBICENIE. B1E2
20DEENE2EB23 0DBELYRIVEVSLEBEBRILRELTELS
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[0695]

[0696]

[0697]

o BIZIE. B1E220DMETRAEINAA VYT YT—YaViESH, %
B2E230DMETHAEINAEZSA VYT Y T—YavBEIH (LYEREL
TRELTED, . FE2B230:HE1B220:DHEEMEBETE
%, INHICEY, BIE220DBERUAESY—F2100H1E2 1
1 COEEZRELTALTES,

B2EB230NE/X—2EUHIENE. HBEARIVLAEAVERE
kY, HEIhD, 9. HEV—F21 0L SHEY Y FILETEIICEK
YEIY Y, YV TIVDEHIWB8 0O nmed 2, BIYE LYY TILIE,
CuxyrabilHET S, COY YT E, [HEEEXICTHEBEL RS
D ALAT3O0OERET S, EEUEAEFIEMEE (Scanning Transmission E
lectron Microscopy: STEM) Z#FHWT., FABMEI WYY TILDE2E2
SOICKRETIHNEHRRT 5, REMLEICLY, F2B230ILEFINE
DARBN_ERBEEEBNL, LES>T BRBLAY Y TULDPREICLYE
FTuTWwhif, FE2EB23 0N/ E/ Y—42SATVWD YT S, F2E2
30ICEENEE/ 7—D. B1E2 2 04T B -DDELMERAEHERK
MICEENTWEE/X—EA—THIDNEMNME, 7—) TEHBEKADHK
H(FT—IR) KLY LEHREEZEBHNICOMIT 5 &ICEL > T, HIMFS
ns,

BOILTRT LI, EV—F210REHEBE240455ATELL, &
1FED1ICHIF2FE1E21 1 HALE2E212ICAIFT, F1E220
. B2EB230, RUEME24 013, COIETEEINTHE LWL, R
NEFICEWT, B1EB2201, FT1E222 1 RUE2AE222%
S50, B1AE222 1 RUFE2AE2221F, B1E2200—FROEMA
BT 5, RINEHICEVWT, B1AE2221EB1E211%28
MY, B2AE2221F. F2EB23 0ICHEAL TW3B,

BOIKRT£HIC. EME2400EAT240ik. F1E2200EH
T220LYELTHELW, EMBE2400EAT 240015, HB2E230
DEHT230LYELTHLW, EME240DEAT2401%, E£18
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[0698]

[0699]

[0700]

220DEHT220F2EB23 0DEAT230&DEFEALYEL
THELW, COEOIBREAT240%5FT2EME240ICLNiE, E18
220RVE2EB230%#ZELTEHETE S,

HEMEB2400EAT2401k,. FE1TB2200EAT220KRVE2E
230DEAT 230 &AkkIC, EBRBZBETIMIE (Scanning Transmis
sion Electron Microscopy: STEM) ZRWTAIEI NS, FHEANKRE A DK
F—r2100KEZEENEBEFHEHMECTHEL, EEREAETRE
WETOBRRERNOEAT 24 0% [ET %, FMRREAZHES— b
21 ODWEOBEREKRIE. EAUEY Y I & EETEERE TIEMEE CTH
BRIZIEICE>TRELNE, BEAAET Y TIVIE. EROET1 ATy TR
VE2RATy TaRTELGND, BEME24 0ICD2WT, 1 OBEFDRAIENM
BETREINL 1 ODEAAEECEMIEHEE LT, EAT 24 00FE
Thd,

FB2E2301F. EME240IC8FEFN2D< &t —BBOBMENRD & H
—DOBERSEEATELWL, COBICEINIE, BE2E230&EME2 4
OLDHEMEALETES, F2EB230LEME240L0HEME. B
1TE220D0EEARLRVCETE21 1 TOBRERLICEESE LB, £2E
230¢EME240LDEEMNS’HELETZE. B1E220DEFEERUE
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