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ICBWT, EBEEM T DMV FIIEXIIT I —CEEBIEFI >V THY.,
BE2HNTENLNI 7 ABIEHT) VLRCTEILNT 7 ABILY V9 ILTH B
ZRLTWB, ZOLDIC. EBIEEWM 1 ORAICEBINZIHEE 2 (4.
LEEeRLEM CELIRBREEEEZEL. HOoUBEERLEW1 EA—X
EELZEROEBEEAMETHIENTED, T, HAIKTTHDELD
K. ERSHEROBEBOEEILEM=RVWT, #EEB2&L LT, 2BULED
EBILEREEITIECERLEMETEIENTES, b, I3 RVH4
ICHWT, @BEEYW I RUBEBEE 2 O#SREE (RTEE) FEINICTT
LD THY., EEOEDEEFER > TWDIFEENH S,

WEE2DRAICIE. REE (FHTR) 2HRITTHLV, REBIL. ®E
B20xRA%RETZ2ENOETHY. HAEEHEDOM L &M AMEDEMIC
5592, REBAERTALEMELTE. BETILI =0 L, BIEVL
=L (Zr0,) . ZBIETA4FKR (PVA) BREEFEFTDEIENTES,
REEIZ. EELAYWI OREEECELZEE (B30EE) #8751t
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[0045]

[0046]

[0047]

BYMHLHERIND, REBOBEEHEBEE2DEEIR. BWIRE—TH-
THLWL, EL-oTVWTH LW, REBDBEEE LTIE. FRE (TENL
77R) BENREEFFELL, REBOEIE. BEES nmlUATTHY.
0. 1~3nmODEBENMFELLV., REBOEINET TS L. RERBICK
DHDOENP. EBEEW 1 OMEINLETOBREINIEEIND I &ICE
> THEEYOAMEEEMENMESRY DTV, REBIE. BEB20XREOL
EBICERITONTWTH LWL, REO—JCHITONATWVWTH LN, T
WEBEEB2H’EBLEEYW 1 OREO—BICFZITLNTWVWDRIEE., €BLEEYWI
DOREICHFREFBEBNPEBEINTWTE LW,

AFEBAOEEY 100 (REKE20EECLAMEEETZIE1 DEEL
a¥p) E. L—Y—/SILZBHOE u s BITAUE L RESBIHAEICS
WT, 1000cm-"AE20000cm - "UTORKEGENICS T 28
RGEEDRAEN, 1000cm- "M E8000 cm-'LUTORKEEEHEIC
FEL, EH15000cm "IIHITHBERINEEICHT 2 DRAED
BERMGEEDLEA 1 OfFELUETHD, 2T BERNEBEORAEIL.
BRI HE1 8D LD ICAERINBEDORIE—V ERTMABEICE T HBE
BRGEEDETHDIEEE. BBTIH2 1 0L ICRINE—7 &ZRI AL
AR ERTMBICE T HBERNBEDETHSHEEEET,

ZZT. AEBAOEEN1 0 0LFWHAMEEMEET 2 RUICDVWTERA
T2, 2BILAEYWIOBHREF (Free e-) RIAMEFHICESELTH
Y, ZOEDEZWEEAMEFUAB RS, RAKBBEBE22HFEATVLA
WEBEEY1 X, REXREEELTHY., CORARMBIIERLEEW 1O
BRDNZVAREILVTHEFIERIT, ThickY., EBEEWM1ICIE
SBWRBREALICHIESINAZEF (trapped e-) EA (trap
ped h+) B’ELEEND, HKOBRFICL > THBEINLZETIE. ZOH
RINLBTFPEAICIS Yy TEIN, TOHER, AMEFEMETT 5,

CNICH LT, EBILEM I ORAICHBE22TERT L. &EELEY
1 ORARMBEIEZ Y., REBEHELL. BEONSTVZIREDVTHH
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[0048]

[0049]

BRI N, REBEMDRINERLDLZ, ThicdkY, BFEEAORBED
EAY, AEEEEAELEYT S, BEE2E. EBLEEW 1 0V T HEER
TEIBEDHDTHNIETEDL D BBETELVWS, EBELEW 1 EALE
REEDHBEIFVTHEEBRTEAVED, EBELEW1 LITERDIEET
HEVEDDH D,

—M&IC. BHET (Free e7) &, RHREADLLSTA I OFERICHRL
RIN%E 5 2 27, BESEIHAEICEL DBERINZARY MLICBWTE
FEN0cm- @A ICONTRNEBENS<AY, 0 cm - HEFEICIRIE
— V%8725 (BhT5K158K) ., —H. BURMBEMICHREINLE
F(trapped e”) PEf (trapped h*) & THRAE~E
BABRICRINES X2, LEN>T, BEFE2HIRTZ NSy THEMTBA
ECANE, Sy TEFHIESEXDBRNEREIRERAICS 7 T 5780,
BN YERIEIC & B EERINZARY MLICBWTEHE10000cm-!
~15000cm "ORIVEEARL 0D, Lidt>T, BEADEIILAE
ICK BBEERINARY MLERAETWIE. BHETF. BIEINhAEEF. EA
DEENZMILICFTMT B &N TE S,

AFBEDOEEY1 0013, BIZIEE1 8ICRTLDIC, T000cm-114
£E8000cm 'UTORMEAEICIRKIRE—V7ZFB L., RIRE—7IZHIT 2
EERSGERE (L, SFEANA1000cm-"LUE20000 cm-"LUTOEERA
ILBITHRERNAEORKNEERT, Chid. BRINALBEFPEAICE
HT 2RNANI L, RICE>THEINZBEHEFICERT 2RINAKE
WZEEEKT D, Thbb, WBE2%4EADIET. €BLEM1 OX
ERMEMSEFY ., BIRINAEFPEAORMBEMMNTEZS R>TVWEI &%
BKY 5, CORBR. RARMBICL>TIS Yy TINIMBEEFAID LR
YU, HMEEEI LTS, RICBERINAEFPEADIELL R R - LIF
B, MEINEHEFOA &1L 50H. BERMNEEDRKAEERTIFH
0 cm-GEFEERS, LEEOXAZXbLIE, BIEFH U PBIEY VT RT
VEWSEREOHKMBEALEWICREIND EDTIRAL, OBk~ LA
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[0050]

[0051]

[0052]

FEAEMICEETIET D,

AFEAOEEY 1 00, FEH15000cm - 1IHT 2 BERIGREIC
Y5 EERDRKEDL CBERMEREL) M1 OFBUETHY., 15K
LTTHBZENTFELL, SOBULETHZ ZENLYIFFELL. 1001F
UETHBDZENRFITTFE LW, EH15000cm-1IIHIT2BERINGE
BICH L TLEORXREN1 OBULETHZZET. BHEFOHPERVX
FREMLICHIE S NACBFORD+0E <. AMEEELNTA>TWVDH LW
A%

ARBERERICHZIERBLCED X, BEADHEDICAEICEL 5 EERIRA AR
TJRIICBEWT, B1ORE (BIZIE 7000cm~") BIEDORBEEIC
RIRE—2V 2B 2, /. ERBEEY 1 OREICKEBEE 2 267 28EY
100k, BESEIIHUEICLDBERNANRY MLICBEWT, 810K
B BIZIE7000cm ") RKEDRBAEICKIRE—IE2ETZ, D&
IS, BEMT1 0 0DBERNARY MLE, £BIESY 1 DHDIBIERIX
ARG MLEEBR LT, SYRRBRICRRE—7 2895, £k, #EY
10 0 DBERINARY MLIE, £BIEEY 1 OBERIRZARY ML & LR
LT, ERERICEWTIRINBENRE (D,

—fRIC, HMEE L TRVWONSERBILEMO bS5y TEAIK, FHHAR
 MVRAIEZTW, My FICHERINF v ) T —OBREEICL RN
—JDUEBICLYRBEELIENTES, SRBIEEM I ORAHARYT MLIC
BWT, 700 nmEORBERAIICENZFENE—VIE. BVLSy T#
GLICSEBRAAR NSy TEFICHRKT %, /. 7 00 n mRHEDORKRRM
ICBENSRIE—TIE ZBWNS Y TERMICESAAL NSy TEFXIEE
MAEFICHRT D, DI &, FEFFFX@E (Xiuli Wang, Zhaochi Feng, J
ianying Shi, Guoqing Jia, Shuai Shen, Jun Zhou and Can Li. Trap state
s and carrier dynamics of Ti02 studied by photoluminescence spectrosc
opy under weak excitation condition. Phys. 2010, 12, 708377090.) (Z&2
BINTWS, [>T, HBHEARY MVRAEICBITERERXE—IHDT700n
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[0053]

[0054]

[0055]

mARFBORRBIFICH D156, HMEEELIBVNEVWZ B,

EBEEM1IE. BEXICEYRMBLAEEZDOREXLARY MLICBWT,
BTORR BIAIE 700nm) LYREBRAIOE 1 DRRE (B I,
700 nmlEORRE) ICEAE—VEET D, —H. AFRBOEEY1
00k, RBAICIYRBLELZEZDEHIZIRI MLIZBWT, B1OEER
BlziE, 700nm) JYEERAOE2DERE BHlxiE, 700nm
REDORRE) ICRAE—V%EET S, Bl BRTHH1 3ICRT LD
I EBIEEM I AL FILBRIEFS > 204 THBIFE. ZHLFILEERL
FH2041F, BBHICIYMBLAEZDREALRIRY MLIZBWVWT, &
HE—U%840nmIlET S, —A. WFILBERILFSYVOREICTEIL
77 ABILFY VEEETHEEN1 0413, BAE—I%500nmilE
5,

. @BLAEY I OREICKEBEB25ET5EEM1 001k, F20K
RIFICEIFHRERNEBEDN. ESBLELEMI ORABELIYERENL, DL
IS, BEM1 OO0DHELANRY MLIE, €EBIEEW 1 DADFEHLARY ML
EHBLT, B10ERLYRERADERE (B20KRE) ICRELE—
V%875, . BEWM1 00DHEMBER. €BLEW 1 ORMBEBE L
LT, 1 0ERLYVERRAMOERE (B20KRE) ICBVWTKAE
2%, BIZER SICRT LIS, REKFZEN I 7 ABBEFIVEZR
THEEMT041E. 700 n mERBMOERIBICSEWT, WFILERBEFS
V204 LY BRSEBENAKRELLRO>TWVD,

AEBHEBICHRIEEN 1 001F. XMEMRE LTHLWINEICHIT
ZEBARICAWVWSZENTE, A2, AMEEE SERBRICYEEER
B, BREBRABER. ROT2AhA MABEM. BHE - BEHE. S
MRFIEATHIENTES,

[(BEHE]

RIS, BB1 OEBHEICRIEEN 1 00 DELERRICDWTEHET %,
AEFEFEICHRIBEN 1 O0DHEERZEIF. 1ICRT LI, RERME
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ZEITL2EBLEEM I OREIC. RFEHEEE (ALDRE) Z2AHAWVT,
EXIN0. Tnm~10nm&RBLDIICHEBBB2EZHNT H5IREZET S

[0056] [RFEHERER. RFTEBONRKRZAIREET 5D, FBICEVWEEZE
KT BHEICELTWS, BFEH#HRE (ALDZE) F—MK&IC. 27@KULE
DHZRDFERZRISEICKREICHIB L., BRERETELERIGZET L THK
B9 275ETHY. 1A VI TRFEHELNIVOEAZEBEICHKKT
5ENTED, RTEHEBEREEE LT, RHMOEBEEZHAWVWSDIENTES
o B, WEBEEB2DWKAEE LT, VILFIEPCVD (Chemica
| Vapor Deposition) &l BBE20EXAHFEHTS
ENEEE Y, SMEEMEMET T BIEENDH D,

[0057] RFBHBEBICLDIEEBE2OWHIE. 80C~4 00 COERETTIT
bhaZenFELL. 80C~300TCHLYBFZLW, RBE2 2K
THREICLSOT. WEB2DBEAEZ DI ENTRKETHD, HlZIE.
BE2HIBIEFIDOHE. BEB2OHMKBEN3I 00 CUTTHNIET
ENT7REEEERY., ChEBADE—BICT Y —EEOEREENERE
LY., 500CULTRIFETFTY—EEDERBEEERD,

[0058] Zd. @BEEYW 1 OXREICHEER 2 2K T 2 TRORIC. £BILEY
1%, FTOHSZAERYC a F ERFOSEXFHRLICEET 2TE%ZH
LTWTHSLW, XFAFRLICERBILEW 1 ZBET 5 HEE L TRICIRER
. EBREEYM1 OMKREBRH L URBET 25 E0E FREOAFEEKRA
THIENTES,

[0059] &/, @BtELEY 1 OREICHERE 2 KT 2 TIROFINIC. RINEE L
TeBLtaEM1 OFxREEZUV (BMR) AV VLB TEITIREBELTVWTE
W, UVFYVUVRBORGREFICERINAVWD, HIEINI2BRORE
B1~10ml //mindFERLW, o WEREIE. 3~2 0oEI T
FLWw, F, REINBUVORRSEAFIE, 185 nm~254 nma'sF
FLL HAF20~45WAEFE LK, REFEEIK2000~3500wu
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[0060]

[0061]

[0062]

[0063]

[0064]

W,/ cm2h8FE L,

T, HBEB2ZEALILER. REBEIXHGLCT. 72—I)LAETREZERL
TH LW, 72— IVLEBOERGIIFICHIRI QWA MBEZIZ100TC
~800CHIFELL, 100C~500CALYIFELWV, F/k, M
BiZ0. 258FE~1. SIFEAMIFELL. 0. S5HFE~ 1B L YIEFE
LW, &b, 7Z—IVAREBOHRIZRICHRINY, 2HMOA—-—TVviaEs
BRATES, L. 72— ZIThRNszEa &R LT, 72—
WABBE%ITD T &IC& Y, REMEEEMET T 2mE808H 5, Ihidk, 7=
— VB ETDI &L > THREBE 2 DEENELL L. £BLEYW 1 DS
BEEAKROBEERDZZENDH DO THDZEEZOND, HIAE. HE
B2O0BENTEIN T 7 RABETHZHBE. 7TZ—ILAIRICL YERIEIME

EIh, EBtEW1 R UCRBREBEICELT 25%E60H 5,

[S=HEf]

MUTF. M5 A~BE35%25RLT. ZBH1~1 1ITEDE, ERHIRT
ARFEBICHRIBEMICOVWTEARMICERBT 2D, AFRBREINICKIYRE
INDED TR,
<ZERHI1 >
(BRIbF 4 > BIBICH T KD D EEE M)

M5A~M7BAEBSRBLT. RERHI1ICRIBIEFYVEBOKOHMT
MICDWTERAT %,

B5 AL RERBICHRIBIEFIVEB201 27T EANTHD, M5
Bid, REIHBKEE2142875HELFIVERI 01 2R7THEARTHD
o BB AILTRYT EDIC, MRBICRDEBIEF SV EEB2011E, FTOHS
AER3 T LEICBEFIVEI12BT2EBTHID. HEBE21%28L
BV, ZZT, BEFIVETIDNILFILEBEFIVETHEZEDEILF
WEIRRLF 4 0 BHB201 a, BEFHIVEN T —ERBIELFHIVET
H2EDETFHHY—EERBRILFHIVEHB201 bET 5B,

BI5BICRYT L DIC. AEBICHIEBIETFHIVERT 011, H5AICK
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LBt Fo v BHB20 1 0BIFIVET 1 (51 0£E/LEY) OFXRME
BB E LTOT7ENLTI 7 REBEFSIVEZ2 1 (B20€BELEME) %
MR LTELNDIERTHD, E20EBILEAWETHDTEIL T 7 AL
FHYVEB2 145, EFEHEREE (Cambridge Nanotech
## Savannah G2 S100) #HWT100COHOEEXZHET
WKBWTEBIEFIVE1 1 LEICEKRL. KBEB2 1 %2873 2T 9V EMR
101%KTfk, 2T WFLERBREFSIVEB20 1 adREAIC, BEX1
nm, 2nm, 3nm, 4nm, 5nm, 6nm, 7nm, 10nmXix2
OnmOTELT 7 ABIEFIVE2 1 ZENENBAL. L FIVERERLF
HYBEW101a~10110&lLlk, ¥, PHy—CE8RBEFHIVEB2
O1TbDXRAEIC. EX1nm, 2nm, 3nm, 4nm, 5nm, 6 nm,
7nm. 10nmXE20nmD7ELT 7 ABEFIVE2 1 2FhEFN
L., 775 —CBBLEFS4EMR101 j~101 r& L.

[0065] E{LFHVEMH101a~101r, 201akV201bDEFREFNI
DWTC, BEEBE L TR IRIBEES, EMKRELTO. TMONa,SO
JKBEERBW, LEDSY (Thorlabs#®, M375L3) 2
WT375nmODEAEEO. 1THz THEMICIRFELT (200mW, ¢
m2) KDOPEREITW., BREEZNE L TKOPEEEICDOWTEM%ET-
oo BREEDORHER. RFvia - HLRN/ Ry b (RAEEHFEE, P
S—14) ZAWT, MMEBENZEEERICHLT—-0. 5VHLT. OV
FTT10OmMV,/ s ORETELIETARNL, KOBEICKZEIEEREZAE
B EILLYITo,

[0066] (6 AL, BBItFHVET1 1 NI FIETHIBIEFHYVEB101 a~
101 i RG201 aDKOPREMZRT IS T7THD, 6B, E#E
BEET. OVICBIFBLFILERELFSVEHRT10T1a~10110 RVU20
1aDERBEERTIVZ7THD, M7 Ak, BEFHIVET 107
—CERTHIBILFIVEHRI01 j~101 rRU'201 bDKODEFEE
MERTTZT7TH5, M7BlE, EEBE1. OVILBIT37F45—EH
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BiEFSVEB101 j~101 rRV201 bDERBEERTIZT7T
Hd, BB, MEARVTAILEWT, KOPBREHOERERIEICT B
H, R—ASMVETHLLTHRLTWS, £/, BEEFX1. OVILHEIT
BDILFILNERBLEFIVEHRIO01a~101 1 RU201 aDERBELER
TiIZwsL, BEEXT. OVILBWF3 79 —CEBEFSIVEHR101 j
~101 rRU201 bDERBEER2ICTLTE,

[0067] BRE6ARUVRITICARTELDIC. BEB2 128 LAWVWILFILEBEFS v
EH201 alld2KONETELLEREEIR. BEEE1. OV, £4
REBHEFICBWTO. 2mA cm2Thd, /. HBE21 %5267 2ILF
IWHREREFI VEHB101a~101hIlkBKODBTELLERBEIL
CEEEFT. OVIZBWTEFNRFNO., 4mA cm2~13mA cm?
Thd, WEB2 1 DEIN20nmTHHILFIEBEFSVEMHT 01
ICELZKODBTELLEBRBEIR. BEEE1. OVICBWTO. 02
mA/ cm2THb, M6ARVRTICRT LI, LFILEBEFH > EE
DKDOPEEFMEIE, TEL T 7 ABEFIVE2 1 OEIA T nm~5nm
EEMT BICONTEML, 5 nmTHZHEE ULFILEBIEF SV EMB1
Ole) ILBWTIRKRERDZEN DM,

[0068] [%1]

HAFILES FPENLT7A 1ovizEHS
BEF B8 | TIOBE (nm) | ERTEE (mA/om’)

201a a 032
t01a 1 04
101b 2 16
101 3 45
101d 4 105
101e 5 13

0if 6 1Q

15ig 7 8

101h G ih
101 20 002

[0069] &/, H7ARUVR2ICHTLDIC. HEBEEB2 1 2BLAWTFF4—EH
BEFIVEB201 bICLZKOPBTELLERBEIL, EEEXE.
OVICBWTO. 2mA/ cm2THb, . BEBEE21 2835745 —
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CRBEFIVEB101 j~101qllf2KOPBTELLEREEIZ
 HEBFET. OVIZBWTENRTNO, 5mA cm2~6, 5mAcm
2THb, HERB2 1 DEIN20nmTHB 7+ —EEBIEFH VEMI
01 riCLBKDOPBETELLERBEIZ. EEEX1. OVIZHWTO,

SmMA/ cm2TH3d, M7BRUCKR2ICRTLDIC. PHIY—EBBELFS
VEBDOKOOEENEIE. PTEL I 7 ABEFIVE2 1OEIHN T nm~
Enm&BMTBICONTEML, EnmTHBHE (FFH5—ERBF
HVBHB1O01n) IKBEVWTRRERY., TOREIMIEMT ZICDONTH
LEBIENDLMDB,

[0070] [5%2]

[0071]

[0072]

[0073]

THs—FE | FELIFZA 1ovisis

Bt 28 | TIOBE (nm) | EREE (mAom’)
201b ¢} 02
101 1 05
D1k 2 16
1011 3 35
101m 4 (1
1010 5 65
101e B 6
10ip 7 55
101g 10 5
191r 20 03

CDEDIT. BT nm~10nmOEEEB2 1 28T 2/ FILEBLF
SBEWB101a~101hRGF7HS—ERBREFIVEB101 j~1
O1aqld,. BIEFHVEH201aktr201 b, EX20nmDEEE2
1%28592BEFHVEE101 i RCT101 r EHELT, KODRIZE
STHLZERBENARILLAZ NI S,
<ZERRHI2>
(B84 > T AT VEBBICH T KO HEIEM)

B8A~K10B%ZZRLT. ZRAIZICHEDIERILY VY TRATVEBBDIK
DNFEFMICDOWTEHREAY %,

BI8 Ald, TERBICHRZEILY VY TRATUVBHB202%2~THRAMTH S
- I8 BIX, RAIHWER22%BIIBILIVI/ATVEM1 02%RT
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[0074]

[0075]

[0076]

BRAETHD, RERFIHRDIBIEY VY TRTVEHB2021F. FTOHS R
EWRI2LICEBILIVIRTVE12%BT 50 HERB2 2%F LAV,

H8BICRIEILY VI RATVEMHT1 0213, B8 AL LREEDERL
YVTAFTVEM20 208ty ITATVET12 (B1DEEILEY) O
REIKKERE22 (B20&BILEYME) 2R LALEBBTHD, BEE?2
21k, EFEHEEE (ALD) (Cambridge Nanotech
## Savannah G2 S100) #HWT100COHOEEXZHET
IKBWTBIEY VY T RFTVEB1 2 EICEKR L. BBEBEB T B9V ITRATY
EM102%Bk, TIT, WROBILSVTRAFTVEHR2 0 2DKRMEIC,
EX0. 2nm, 0. 4nm, O. 6nm, O. 8nm, TnmXlEZ2nm
DTENT 7 ABBIEFSIVEmBE22E LTERENFHRL. By VT
ATVEBB102a~102F& Lk, Ehk BEIYVIZXTVEHB202
OXRMEIC, EX0. 2nm, 0. 4nm, O. 6nm, O. 8nm, 1T nm
XiF2nmDTEINT 7 RIS VIV EHFEBE2 2 LTENRTREL
BV ITRATVEHR102g~102 1 &LT,

Ity TRATVEB102a~102 | RBP202DFNFNICDOVT
. BESHBE UTIRBIREMR, EFKRELTO. TMONa,SO,KEA
WEBEW, LEDSY 7 (Thorlabs##l M455L3) #BWVWT
A55nmOAENEO0. 2Hz THHGHMICEF LT (200mW,“¢cm?)
KODEZTW, BREEZRE L TKODEEFMEICDOWTEMZ T > 7.
ERBEDAEIR. RFvva - HWNJ RSy b (HAENHE, PS—
14) Z2BWVWT, EIMBEMZEEEWBICHLTO. 5VMALT. OVETI
OmV,/ s DERETELIETLANLKOBEICLIBEEREZRNET S &
KL YiTor,

BIO AR, WMEBE22ATENLT 7 ABILF IV THIHBEDKDDHRE
MERT VST THD, M9BIE. BEEF1. OVILHII2BEYI VIR
TUEH102a~102FfRUV202DERBEATRTI IS TITHD, H
1T0AIR. WEBB22NT7ENLTI 7 RABIEY VI I THZHBEDKDDEEE
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[0077]

[0078]

[0079]

[0080]

[0081]

MERTITST7THD, M10BIE. HEEFET1. OVICBITHBELYy VT
ATFVEB102g~102 | RU2020ERBEEZRT IS T7TH 5.
BB, MIARUTTOAILEWT, KODEEHDOEEZRIRICT 578,
R=2542%FTHLLTERRLTWS,

HMOARUOB, M1 O0ARTTIOBIZRT LI, HEBEB222B LA
WEBBIL Y VT AT VB2 0 2ICLB2KODBTELLERBEIL. EEE
1. OVIZBWTO. 85mA cm2THb, £/, HIAILTTLIIC
BV ATVEBRTI02b~102elldBKODETELLEERE
Elx, 2%#EE1. OVIZBWTT1. 5mA cm2~3, 8mA //cm?2T
Hd, -, BILYVTATVEB102aR102 FICLZKOLET
A UC-ERBEIX. BEEET1. OVIZBWTERTNO0., 6mA cm2,
0. 2mA " cm2TH%5,

BOAICRTLDIC. HEBEB22ELTEXO0. 4nm~TnmDF7EIL
77 ABCF I VEBEETHERIEY YV TRATVEB102b~102eld,
BRIy TRFVEH202, EX0. 2nm, 2nmDT7EILT 7 AL
FHYVBERTDBIELYVTATVEB102aRUr102 f &E&LT,
KODRICEL > TELZERBENIAZTLLMRND I EHNDH D,

MOBICHRT &DIC. BIEY VT RATVEBDKODEIEMEIE. KERE 2
2ELTOTELNI 7 ABEF I VBOEIHAO0. 2nm~1 nm&iEmy
HICONTENML, Tnm (BB ITZXFTUEM102e) DBEHICRK
ERBTEDDND,

Free M1O0AIKTRTLIIC, EX0., 4nm~2nmDF7ELT 7 R
by V9 INVBEET DMLYV AT VEMHRT102h~102 1 1d, BLY
VIRATFVE®HR202, RUEI0. 2nmOF7ELT 7 RABILY VI ILE
ERTIHIEYVITRATUVEMRT 02 g &R LT, KODRICE>TED
DERBENIARELRDIEN DL D,

B10BILRTLDIC, BIELYVTRTVEBODKDOHEEMEIZ. WEB
22 LTOT7ENT 7 ABILY VS INEBDODEIHNO0. 2nm~1 nm&ig
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[0082]

[0083]

[0084]

[0085]

MITBICONTEIML, 1 nm (B ITRATVEHRT 02k) DIFEIC
BAERDIEDDID,
<ZERRHI3 >

(7F+ 49 —CERBIF 9 VEEWICH T DB D RETEME)

BI11A~E12%25RLT. ZRAISICHEZT7THY—EEBRILFSH ViE
EDEED DRI D WTERET %,

B11AIEG EROICHRDT7HIY—ERBEFY U #EEW2 0357
A THB, M1 1BlE, REIKTENL I 7 RBILFIVE23%2FT 27
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CN103736500A (TSINGHUAUNIVERSITY) 23 April 2014, abstract, claims1, 2, 4, paragraph

[0020], embodiments (Family: none)

The claims are identified as the two inventions below.

(Invention 1) Claim 1 and claims 3-9 (the portions citing claim 1), claim
10 and claims 12-16 (the portions citing claim 10)

Claim 1 and claims 3-9 (the portions citing c¢laim 1) and claim 10 and claims
12-16 (the portions citing claim 10) are identified as Invention 1 due to having
the following special technical features: "Inatime resolution spectrometrymeasured
Sus after laser pulse irradiation, the first metal compound having the second metal
compound layer on the surface has a maximum value, of transient absorption intensity
within a wavenumber range of 1000cm™ to 20000cm™, existing within a wavenumber
range of 1000cm™ to 8000cm™, and the ratio of transient absorption intensity of
1

the maximum value to the transient absorption intensity at a wavenumber of 15000cm”

is 10 times or greater.”

(Invention 2) Claim 2 and claims 3-6, 8, 9 (the portions citing claim 2),
and claim 11 and claims 12-16 (the portions citing claim 11)

Claim 2 and claims 3-6, 8, 9 (the portions citing claim 2) and claim 11 and
claims 12-16 (the portions citing claim 11) share the following technical features
with claim 1 identified as Invention 1: “A structure, comprising: a first metal
compound having a first crystal structure; and a second metal compound layer
positioned on a surface of the first metal compound and having a second structure
differing fromthe first crystal structure.” However, inconsiderationof the content
discicsed in document 1, the afcorementicned technical features do not mnake a

ontribution over the prior art, and thus such technical features cannot be said

O
O

ot
<

b

@
933

pecial technical features. Furthermore, there are no other identical or
corresponding special technical features between these inventions.

Moreover, claim 2 and claims 3-6, 8, 9 (the portions citing claim 2) and
claim 11 and claims 12-16 (the portions citing claim 11) are not dependent claims

of claim 1.

Additionally, claims not have substantially the same or a similar

relaticonzhip to any of the claims identified as Invention 1.
Accordingly, claim 2 and claims 3-6, 8, 9 (the portions citing claim 2) and
claim 11 and claims 12-16 (the portions citing claim 11) cannot be identified as

Invention 1.

[see extra sheet]
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Claim 2 and claims 3-6, 8, 9 (the portions citing claim 2) and claim 11 and

claims 12-16 (the portions citing claim 11) are identified as Invention 2 due to

having the following technical features: “The second metal compound layer has a

thickness of 10nm or less, and the first metal compound having the second metal

compound layer on the surface has an absorption peak in a wavenumber range less

than the first wavenumber range in the time resolution spectrometry.”

Form PCT/ISA/210 (extra sheet) (January 2015)
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