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AGm LI, TElectronic, Quasiparticle, and Thermodynamic Properties of Titanium Dioxide and Its Related
Materials: A Systematic First-Principles Study] CREL., LAFDO 7ENS 725,

%—% [Background] Tix., 7. “EbTF¥ BN UL EOMREZEERF>Z L, ZOFRTLT L
(rutile), 7% —+E (anatase). 7/ 71 K (brookite), TiO,-ll D A4FENHRRTHEALIN TV
ZEPEANLBNTND, £ LT, VFADPRRWMENER 2R/, KONSMIOSEGI SR L
B LT B IR ERI SR SN T D, TOMBAEHD A =X L LT, kT & 4
palE/ N Ry > 793 eV BEDOERE FHE L RF-Z &, £ L OMBE SN BEHFOET &
e T H D AR—/LDS, KGFOETE LOMILSUSZ SR I L, TNENDORISORER, K5
FEBBESTHERIND ZEBRFHAINTND, BUE, KEFFIT7 U —v R F—HE L
THFRF SN TR, BT & o OfBEERIC X 0 KGR —2 FIW KR FOE D K
DRI 72 SNAURKREEREWVIRRH E 25 2 L 6T, Z2O7DITIT L0 EOliE 74
ZFFD . A S B O TR L — DIRHIIR AT FVEEEZ WD 2 LT E L it E
DBV EETH L LfaficshiTnd, £L T, KX TlE, TOBMHWE L L TEH# F—7
fbF 5 Bt F# (Black TiO,) . MEAT ¥ 2 EF T, BENEAREL LSS
R 7 ) — CBIEIEIC RS B RIE TR A A BREE LT, ek, EEE. 2L
TERSEHZENIET HZ L. 6T, MmEEDOH D b T 2 F OB 02 E M b 5T st
SLTHIERBRERTND,

%5 % [The Systems Studied] Tix, HARTHRAINTND AFEOFEHLIEIZHOWNWT, FHOHE
EANTA=ZEEOTEHELLHHI N TN D,

# =% [Theory] TiL. ABFETHWOLN TV HHEERFEFIEC OV TEHRARIN TN D, F
T B EPLREEIE O SRR ORISR Stk AZHE - FHBIILBIE S K ORIAR T v v VI
515 RFTE TSl LDA (Local Density Approximation) . —#%{t X 7= AUl GGA (Generalized
Gradient Approximation) . & &2 Hybrid Functional {E25F] SV TW 5, S HIZ, AT v Lk,
7V —BEEE AW ETHEEH A TIETH D GW IEOMI 0%, HEPNBEEIEEER % H\\ T
HEFIFLEELOFFAN TOR FIRBI O R FILE L ZDOAHZ RV —~OFH5OFHEFENIB 5N
Tn5,

#IUEE [Synthesis Conditions and Electronic Structures of Heavily Nitrogen-Doped TiO,] T, /T /v
LT T2 =BT L THRIREER F—7 2175 Al T, Bl — i@l F—7" BesE X
DHDHH~D F—F ELICJRTFBEHRF—TD3HEDODETNEEZTEDTRILX—HEREL
TV, FRZ, EHRFE LTI N FIDMA TIRLERB LU TIN 252 T, mREER N—7
BRALT &2 DERKMEZTH~TN D, TORR, VT AREBIOT 72 —=BRON S O DRM,
TiN 2R E LICGAICERTTRTH L Z L EAHEHL TS, £ LT, ZROAERATRE L HIFFS
NWOMEDOBBFBED THING, ER—TREHB L TR v v T ERFOFERLE 2D | Al
xS D TR IR SN DG E N H D Z EnHRE I TWD,

% 7i% [Quasiparticle Properties of TiO, and Its Related Materials] Tli&, £, HIER SR E
TR T Tkt LT, TR A — B RE WA CHEE KA S A L ETE T VA RE L
ZOBEFHEZRE L TWVD, fifkE LT, EFHOT < RITH 2Ry R 2 KB L, 2K
ELTEFHTE L3RS ER2B E 20 | AN EZGATELET L THDL Z ENRINT
W5, BERRKE, S OITIEERRFICEAIN TV D ATREMEO H 2 KFEIR TR E 4 BANT5HZ LT,
BFEFERZ LV EENICRIATE 2 Z LIRSS, BEOBKFE T, TiOsfidha BT L TR S
I TREDBERZEACT 2 T )VRIZOWT, ZOLEM LB IMENRESN WD, LT, £




WOME T, MEFFE EOT XX =0 EA L, 030 aldeio st 3 2 s s Hrr s h 2
ZEMH, REBBRENRTHD Z ERERHIN TS,

% /5% [Thermodynamic Properties of TiO,) Tix, %< OffZEEF> _bT ¥ v OFFHOF
T, FRlonvFu 72 —8IZER LT, BMHOREMZ L T D, B IREIOFEER,NS
ANV LRVY BTV —%2 /5T, BFEROIREZ, KEEERR EREWREETTHITE
HIEPHREINTVWS, ZL T, FTRAOHHT XX —OFENLEHOERMRBIHEOLND
L SBICEBRTHBAIND T T —ENS AT IAE~OIER 7228 0%, JRFTE Tl 2 Az
GHEDOHERTEIKHEMTE L2 nHEIN TS,

#-£% [Summary and Concluding Remarks] Tix, AR THOLNTFERICOVWTE LD, 4
%o ZEBbT Z CBEWEOMIRA O S D R E HF ROV T HiEim LT\ 5D,

UbzEEDD L, BHiEEIL, MBTEENEN ENSIEFITER SN TWS kT4 v &%
DEEWEIZOWT, O E GG RFIELZIE L CHE RN MEEZ R OB DO R OR
REATV, EBIEANTFANET T HZ—RBENS | WS eFfo RILTF ¥ B OP Theb HER
ZOOHMOLEMED I EZIT 5 To, 2V ORBRITWER T L WM FIC BT 2 BEE R %L T
HY, TORBIZETHHOTHD, R CIEL YY) OB e LTHMIERH 2 H 0
L@BRDOEND,
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