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FFRUEETAS 75 28 (Schlenk—1ine ) F AR AT . EAAHh

[0067] a)EHA NAnmBI 5 16.8%HISnHITITOMINCs: In(acac)3(1mmol).Sn(acac)4
(0. 2mmo1 ) FIMA (3mmo1 ) 5 20mLAODEAE =S IH P IR G , JFAELLI0C N EA i 2h SR )5, %
M FE TR 22295 °C L iRGE N ImLFRSE B 0 3MIRT OLAMAE ODE H [ ¥4 VIR o 18- V0L B2 % %2 280
CHARFF Lho FENL04 B0, VL -P W 1) A B st 2, 2 J A8 b 2, e Je iR S 8 SR Fe i
& — D AR B 240 °C FF ORL Th o [A] Bt 28 S BLVR A9 P NN 10m 1 S 675 7 F 20 BE UL ve SIS £k
NCs . FHT bE/ CBE 3t — YT FF Ul « i Ja » B ZNCs 3 BB e bt e oN L LR B .
[0068] b)EHAZANTnmE4. 4% SniF ITOMINCs : #57g & In(acac)3(0.5mmol ) #1Sn(acac)
2€12(0.027mmo 1) FJOLAMIA VRAE50m ] ) = FURE IR HH VR & » 72 20UV H AE 250 °C T T 14
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F5h o B & WA £ IS RIS MUR TS , B AT IR 0, $ 5 B8 250 C I AR BGIR W 4
o H 5 CEEDTVE AN O 1) 20 JR13 B 5 2871, 1 s 28 7 W) O e o B8 40 B, IR N 20
LLJOLAMAI40uLFJOLACLA #E— D M F3 e NCIV 43 U o I B = IR AE CL 5 HR I E5 3T 73 BRI AE 2
B o () T DTVE , S TTORINCs 43 BB 2 e : e AL LIFR A

[0069]  ¢) A2 M 10nmEr4 . 4% Snf¥) TTOMINCs : 7] BAIE I 5 TnmFINCs [ il %% HH By 34 (1 AH
[ LR , H48 FH 2mmo 1 (¥ In(acac) 3F10. 1 Immo 1 ¥ Sn (acac ) 2C1 23K FR1ENCs »

[0070]  d) EL/& A 12nmE4 . 4% Snf TTORINCs « 7] LLIE L 5 Tnm{KINCs [ 1] 4 b T i 1 #H
[ [ 3 A , 345 FH 25mL8 iR HLOLAMIY) &9/ 3112 . 3g R FIR1FNCs

[0071] o) ELA& N 12nm 9 . 4% Snf TTORINCs « 7] LLIE L 5 TnmfKINCs ) 1] 4 vh JT 3 1 #H
A i B, 38 K Sn(acac) 2C1 2f & 30 054mmo 1 3R FENCs

[0072]  JTE 4 Hr

[0073]  H{Varian720/730 RF|EREACHEIT T FHA 58 4 IR R FHEIE (TCP-AES) #
AT TG AT o K TTORE T AR SRR W A o 7E RN I = B R R I Al [ iR AT PRAS , BT B
Sn e & AR 1R ZE A FT R E I H 43 B B 3%EL A 6

[0074]  JEZ&4 T

[0075]  ICAN (&) 43 TEMAZ 75 200k VANIE FE = N8 FHJEOL2100 2 f s 384T o F T TEM 43 #r
I AE e T A R T B A T AN I R T | T8 — 0 5 5 NCs A O e P VR A3

[0076]  JESf il 2%

[0077] >R FH e s 1t 43 A K A R T TOGR K it AR (1) 985 15 o T8 ek = 20 3R 75 b 2 ke 375 e 3 g i
JEE : 15min 2% He Imene XV R 25 55 7K - 15min A B - 1 5min S 74 B o &AM 5 40 0% a) ik
IR AH 3001 I TTOGNAK A4 (~6Tmg /m1 DI 458/ L 5E N 1 : LV TR 22 5em X 2. 5emfi)
PeFAHL IR b o T A% T 1 H AT AR LOOORPMIY) 30D 1) T % 'S5 42240 00RPMIY) 20 s I e 2 2H Jlt o Ji 57 T
A AT 0 2 TR G K B AR SR AE IR B2/ i VM 46m in AT (1) o« FH TG B A i, 6 4
AbFR 2 Hi ST R BT A R AE S O3 250 C T IR L/ o B A R A D )=
SR T N RBE o ARE St o Bk 25 Bidn 2, DA Y IR B2 iR A9 B 11 38 SO PR 22 16 X 4o & fi 27, 110nm
JE 5 5nmER AL A 2 WL AR R BRI — AN

[0078]  Jiif¥)RAiE

[0079]  ffiHVecco Dektakl50+% BRAXAERFA™ Jo A HE D BR 2 8] I & i )5 & A7 F Ze i ss
Gemini Ultra-55%Hr 471 # Fi A5 3 1k 90 58 1) 8 8% i P (3 BEAT B A o AE SR AL FR D R
[) 45 F TG A5 GADDS [X 38Kl 28 (¥ Bruker D8-DiscoverX £ ATHMAE40Kv H120mASE FiCu K
a, 1.54A WK N RE AR RS

[0080]  HEfLZA il &

[0081] % Fir fill & (¥ HEIR 7E TE /K O . IM Ry SR B/ B R TR 0 B v A b AT L AL 22 D = R
FH 43 FF (BTG VR b AR FT 23 L AR A AR AR A S Ll R RR) 1 . 5V—AV A S Rl Y 4 3K 30
FEAS B 1R HL A7 3R B2 R ) S, 1 o X S S 2 AE 1 23 e B2 1) A s SR AT 188 0 75 2 I
Iy 5073 B o SR T, 3K AS A2 FF 20 T 8 1 ] A R il 1 P R R AR AU N SR (in-plane
conductivity) B PR il o B SR FH GBS D TTORE iy fH 25 (1% 44 2K it A 3 5 T R G , {HX i e
G 7 TR I S T A 5 o TS P AR SR A U e R (1) R K A ~ 2mm o R LA 1 ORAYR
FEL VA IR LA 9 A AR (chronopotentiometry technique)7E HL A7 PR il 22 18] 3347 Ha a7 I
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= BRI E R AT TAME RS 3 B 2E AR AR T 215 R IR PR e BoR#AT i
(RO FA o £ L7 B 1 Y0 [ 2 TR DA LV /s R 91 230 JE - S A 10K o I 1) R A 2 0 = 02
FETCKIRO. IMis SR VY T 2242 (TBAP) / £ Jif L o vh B 55 AE L VB Y, LR 22 AR F AR
PR AE0.0IM AgNO3/0. IM TBAP/ Z JIE¥ M P R AR 22 A i Ag/ Ag ™ ZLE AL AR AIFE 2L e
W o AR SEAEARRT T2 L AR ) -1 . 55V-4V LA 3 [l P 4% 5K 3l DA TG T 15 280 R v i o 1) i B 5%
P 76 B R e v AR T RN A7 IR e 22 ) () 6 5 R 1 A% AN AR -5 5 A6 v AXURE D% Ha far & D b
T AL I B ) E W i Bio-1ogic VSPHIEE ML A7 MIASD Quality Spec Pro
VIS/NIRJGIEA A T E A BEAT .

[0082] DrudeZEtH

[0083] A i TTOYN A s A4 ¥ VAL - e 5 AR P A 22 1) F F vt 25 B 1) 6% 1 028 9 Z8 (Specular
transmittance) e f FHScout B4 H#HAT HIAR L (www . wtheiss. com)  LEREFIF LT , X484t
BB BAT IR A, R A SR 1) JUAR] 2 06 R B R R o FE LA TTOG K SR AR KDL 22 Bl e
U5 5 BT 22 Je W A 3t TCE AN/ B8 FL A o 1433 S 2 A0 K 210 B FH S 80T B A . 7E 3R 18
RITHAHE RSB R G AR AITOFE R G 2 fllE &1 H HS 4.

[0084] X T —AN JLAT %%, SR HiMaxwe 1 1-Garne t t (MG) A R H E T ALURAZE LT TOGR K & 44
JZ B EE LR AR H05 T°0 . 3R S FBruggeman 4 2 W E T AR AL 5 HE 40K i 44 iR
(18,19) AR, FRATK I, ZAE L A R+ 18 T A 70 Hh I, I B A 0. AT S i
AEFADH A NIRVFI 2 , PN Bruggemanti 25 (87 W0k (] (¥ FL 48 5, 24 R 4 U8R
VA BT IR BT TTORSHR & A 1] T 1

[0085]  %f-TF-350-2500nmfK] itk E [ , VU 2H 5 1) o AR Ak 2k FH ok i P i &= 1) #5081
TESTHE RSB B HO Leary—Johnson—Limf&E R (28) AR , LAY DA &
B R BITTO [ (29) SR T X AR BCR fo# N T RIE A I 4 s, X 44k 2 =i
IR TTORIAR B o PR b, 326 s 20 4y e >R 5 A St 8 5 B O L X3 B e B S 8 N T 1R D
IS T o 38 =20 3 AR PR 8 — MBI IR S 28 , E HER 1 2 AN 7 B S A I iR o
(K5I (29)

[0086]  SEPUAHE & fa— N R T R Drude BR BT #5859 B B 200R IR - HL S
I FUHU BN AE R 45 2% 1 AR B v e Hh Ak HE A 31 B R o X Pl & d i =% e FR
JEH B AR AR R AR R I Drude 3 it o 3% FH OB IE W 6 TTO& AT FII (19, 29) (15
HR AR e T 5 AR B (18, 30) AE % AHA R 45 3R, Xk 1 B e 301
w =3/ 20 HAHE (31D

[0087] #EILELET KRERAETE AR PG H R, A E B FEMERET TR EFKE,
N EAEBERIE LT # S UCSCRN A [R] B o 3X 33X B B A 1) JLART 2200 50 0 & 1E A 1Y, 019
JBE A VRO AR 25 () - FL T 206 B A DL T 5 B P B B R JE P T R L O
S8 RGN E R IF & B n R K (near—particle) /- B U BE & e iR A7 &R
2 1 AR, o 3X 5 7R 0 Sy N AR HHE -+ far ik H A B R B 4 (local reorganization)
(R ABC A A — B o 58 T/ H BR BB A R A 1 U0 B 7 A A AT

[0088]  ZZ& ik

[0089] 1.Link,S.&E1-Sayed,M.A.Spectral properties and relaxation dynamics of

surface plasmon electronic oscillations in gold and silver nanodots and
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nanorods.J.Phys.Chem.B.1999,103,8410-8426.

[0090] 2.Liu,N.,Tang,M.L.,Hentschel ,M.,Giessen,H.&Alivisatos,
A.P.Nanoantenna—enhanced gas sensing in a single tailored nanofocus.Nature
Mater.2011,doi:10.1038/nmat3029.

[0091] 3.Larsson,E.M.,Langhammer,C.,Zoric,I.&Kasemo,B.Nanoplasmonic probes
of catalytic reactions.Science2009,326,1091-1094.

[0092] 4.Elghanian,R.,Storhoff,J.J.,Mucic,R.C.,Letsinger,R.L.&Mirkin,
C.A.Selective colorimetric detection of polynucleotides based on the
distance—-dependent optical properties of gold nanoparticles.Sciencel997,277,
1078-1081.

[0093] 5.Atwater,H.A.&Polman,A.Plasmonics for improved photovoltaic
devices.Nature Mater.2010,9,205-213.

[0094] 6.Giltsrap,R.A.,Capozzi,C.J.,Carson,C.G.,Gerhardt,R.A.&Summers,
C.J.Synthesis of a nonagglomerated indium tin oxide nanoparticle
dispersion.Adv.Mater.2008,20,4163-4166.

[0095] 7.Choi,S.,Nam,K.M.,Park,B.K.,Seo,W.S.&Park,]J.T.Preparation and
optical properties of colloidal monodisperse and highly crystalline ITO
nanoparticles.Chem.Mater.2008,20,2609-2611.

[0096] 8.Kanehara,M.,Koike,H.,Yoshinaga,T.&Teranishi,T.Indium tin oxide
nanoparticles with compositionally tunable surface plasmon resonance
frequencies in the near IR region.]J.Am.Chem.Soc.2009,131,17736-17737.

[0097] 9.Luther,M.J.,Jain,P.K.,Ewers,T.&Alivisatos,A.P.Localized surface
plasmon resonance arising from free carriers in doped quantum dots.Nature
Mater.2011,10,361-366.

[0098] 10.Dorfs,D.et al.Reversible Tunability of the Near—Infrared Valence
Band Plasmon Resonance in Cu2xSe Nanocrystals.].Am.Chem.Soc.2011,doi:10.1021/
ja2016284.

[0099] 11.Wang,C.,Shim,M.&Guyot—Sionnest,P.Electrochromic nanocrystal
quantum dots.Science2001,291,2390-2392.

[0100] 12.Guyot—Sionnest,P.&Wang,C.Fast voltammetric and electrochromic
response of semiconductor nanocrystal thin films.]J.Phys.Chem.B2003,107,7355-
7359.

[0101] 13.Ung,T.,Giersig,M.,Dunstan,D.&ulvaney,P.Spectroelectrochemistry of
Colloidal Silver.Langmuir,1997,13,1773-1782.

[0102] 14.Novo,C.,Funston,A.M.,Gooding,A.K.&ulvaney,P.Electrochemical
Charging of Single Nanorods.]J.Am.Chem.Soc.2009,131,14664-14666.

[0103] 15.Boltasseva,A.&Atwater , H.A.Low—-Loss Plasmonic
Metamaterials.Science2011,331,290.

[0104] 16.Yamada,N.et al.Donor compensation and carrier—transport mechanism
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in tin doped Tn203films studied by means of conversion electron'’Sn Mossbauer
spectroscopy and hall effect measurement. Jpn.J.Appl.Phys.2000,39,4158-4163.
[0105] 17.Zarghami M.H.et al.P-Type PbSe and PbS quantum dot solids prepared
with short chain acids and diacids.ACS Nano2010,4,2475-2585.

[0106] 18.Ederth,]J.,Heszler,P. ,Hultaker,A.,Niklasson,G.A.&Granqgvist,
C.G.Indium tin oxide films made from nanoparticles:Models for the optical and
electrical properties.Thin Solid Films2003,445,199-206.

[0107] 19.Solieman,A.&Aegerter ,M.A.Modeling of optical and electrical
properties of In203:Sn coatings made by various techniques.Thin Solid Films
2005,502,205-211.

[0108] 20.Ghosh,S.K.&Pal,T.Interparticle coupling effect on the surface
plasmon resonance of gold nanoparticles:From theory to
application.Chem.Rev.2007,107,4797-4862.

[0109] 21.Halas,N.J.,Lal,S.,Chang,W.-S.,Link,S.&Nordlander,P.Plasmon in
strongly coupled metallic structures.Chem.Rev.2011,doi:10.1021/cr200061Kk.
[0110] 22.Zum Felde,U.,Haase ,M.&Weller,H.Electrochromism of highly doped
nanocrystalline Sn0O:Sb.J.Phys.Chem.B2000,104,9388-9395.

[0111]  23.Pflughoefft,M.&Weller,H.Spectroelectrochemical analysis of the
electrochromism of antimony-doped nanoparticulate tin-dioxide
electrodes. J.Phys.Chem.B2002,106,10530-10534.

[0112] 24 .Feiganbaum,E.,Diest,K.&Atwater,H.A.Unity—order index change in
transparent conducting oxides at visible frequencies.Nano Lett.2010,10,
21112116.

[0113] 25.Lee,E.S.et al.”Advancement in Electrochromic Windows” (CEC-500-
2006-052,California Energy Commission,PIER,Lawrence Berkeley National
Laboratory,Berkeley,CA,2006).

[0114] 26.Baetens,R.,Jelle,B.P.&Gustavsen,A.Propeties,requirements and
possibilities of smart windows for dynamic daylight and solar energy control
in buildings:A state—of-the art review.Sol.Energ.Mat.Sol.C.2010,94,87-105.
[0115]  27.In fact,there is some suggestion in the literature that NiO-based
electrochromic films,may in some cases operate on pseudocapacitive
principles.For example,see:S.E.Lee,C.E.Tracy,Y.Yan,J.R.Pitts,S.K.Deb,Solid
s tate nanocomposite el ectrochromic
pseudocapacitors.Electrochem.Sol.Stat.Lett.2005,8,A188-A190.

[0116] 28.0" Leary,S.K.,Johnson,S.R.&Lim,P.K.The relationship between the
distribution of electronic states and the optical absorption spectrum of an
amorphous semiconductor:An empirical analysis.].Appl.Phys.1997,82,3334-3340.
[0117] 29 Mergel,D.&Qiao,Z.Dielectric modelling of optical spectra of thin
In203:Sn films.J.Phys.D2002,35,794-801.
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optical-properties and applications to energy-efficient
windows. J.Appl.Phys.1986,60,123-159.
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