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Abstract

It is well known that p-type doped SrTiO; can successfully be applied in semiconductor diodes in a
blue-light region, transparent conductive films and perovskite-oxides hetero-junction optical-
electric devices. First-principles plane-wave pseudopotential (PWPP) calculations have been per-
formed to investigate the electronic structure and optical properties of In-doped SrTiO3;/Mg0(001)
interface system with the explanations of the related experiment phenomena. It is found that the
optical properties of In doped SrTiO3/Mg0(001) interface are dependent not only on the concen-
tration of In atoms but also on the relative positions of the In atoms to the interface.
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Figure 1. Schematics of six possible models of the SrTiOs/MgO(001) interface in present study. (a)
Models A, B, C and D, (b) and (c) Models E and F, respectively (where the black spheres are O, the
bright spheres are Sr, the small gray spheres are Ti, and the big gray spheres are Mg)
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Figure 2. Total density of states (TDOSs) of six interface models. The insert
shows an enlarged part of the TDOSs in the rectangular field enclosed with

dot lines
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Figure 3. Imaginary part &,(w) spectra of dielectric function of six interface models along (a) [001], (b) [100], and (c) [010]
direction, respectively
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In 457% SrTiOs T A IS 2k BT ) 58 — 1 SR LA

-2

o
oo

4 6
Energy(eV)
Figure 4. The real part &;(®) spectra of dielectric function of six interface models along (a) [001], (b) [100], and (c) [010]

direction, respectively
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Figure 5. The spectra of absorption coefficient, a(o), for each interface model
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Figure 6. The spectra of reflectivity, R(w), for each model
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Figure 7. The spectra of energy loss function, L(w), for each model
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Figure 9. The spectra of extinction coefficient, K(o), for each model
9. BMERMEARE K(o)ikk
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TAE S AW R = 4, WIZESEES ELI In #8:4% SrTiOs/MgO(00L ) LK 2 22 MLt 56 A S8 35 1 I
Ko T FE BN G A 2433 B (transparent) BN, 3X 55 SEEG AN B I 7o 45 S+ 20 MR [6] [11] .

] 6 45 H TR S [ % R(o)BERE AR Ze . X TR AT S, FOR R IR RHER
WA IR BRI e RG] 0~4 eV ZIA], JSORFOFHIE R, fEREETuM 4~9 eV 0], b HRiG4HE
SEHBL=ANEIRGE N, AR E KRB TR 7.0eV 4b; M5, RERZHR/DN, HEERLF] 9.0
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X AT R A B ) 4 SR MR AR G S . e Ah, BREAR I E AT B 5 R T B Zx (trailing edge)
FXF L. @0, X FEARFEBA A, L(o)iG2en) F0r B KRB FREEN 7.3 eV &b, TR, R(w)M)
HAE RN 6 FTzR). AT HE In B AR, ERIKKEEXI(<2.0 V), L(o)idhil—
ANCEE I B INERAE I, X R In #3244 308 AE SrTiO/MgO(001) A& R 45 5 K I N & @bt

8 gy T AN SRR n(o) B RE R AR ZE . B LRI, n(o)EZRERIES5 A Ha iR £L
S en() WELR (] A()AEF AT, X EREBORMERS A B EL o0 (0)N MUK FRSHTHT 2 n(0). X T
HAEFEES A, n(o)fiEREEMINMIE A, fEREREIAT] 3.1 eV I, n(o)EERKME; WG, n(e)&E
W/NEERERLIN 7.0 eV B F| KR /ME. T In BRI TR, REIT e(w) B E R(o) G,
TERERTEE 0~1.5 eV Z[A], n(w)iZHFERIN A H n(O)FF a6 TR N B 7

9 g T AN SIS VE Ot R K(w) B RE AR 2R . BT RIS R (o) WG SR ARFIE(] 5 BT
R)s K(o)IEE 5/ R EUE TR ex(0) G2 (14 3(2)) EHAHN, HIBL AR WMELEILRA TR . RN Y
Fet, FERE TG 2.3~3.1 eV 28], LB AL ALB FI F 1) K(o)RFAE #2877 201, T4t REGZ IR A—>B—F
(R ST 9 /N 53X 1 B i 7 S T BT In SO BE IR OK, SR RV Yt BRIk 55 o [AFEHE, ELASHREAY D,
E FI F VE S REGE LRI, X TR—REE s, ST In JE R BEEROC W M Re g . X5 R
RAGLRARFAE (] ) AR, MTfTE—PAER T AT A SGHER . bk, LUERIS 4(a). 1% 6 A% 9 Fosil
LRRHIE, FATRKIMAEREELIN 4.0 eV L, A H R S ik 4R 1 2 R0 B (R A2 e1(w) = O B T R )
S 2 R(w) ASE R K(o) &G EN B e —8. A, M EREDURRE L)k
FIEAEAEATIEE I 7 FR), X2 ECA LR A R R eo(co) WS L AT SRR N 1R K AR (14
3(a)).

4. &g

AR S —VE SR BT R 3 575 In 457% SrTiOs/MgO(001) Ft i A6 7 ) HE 7~ 45 1y 55 06 22 1k
JRHAT T RGO T, DR AT T In SRR I B R R FE 1) AR AR L H - S5 ) 5 6 S R R
BT 458

1) BEH FLMGE In JE TR RIBE AN, In $52% SrTiOy/MgO(00L) 5 1 1A 2 15 B 78 LK A5 g i, B
In 524 FET A R AR AR AR R

2) In $4% SrTiOx/MgO(001) FH I R G EMEFUAMLS In JEFHIX AT AL E A G, 1 HS In J T
IRFEB VIR

I LA R O A B B MR SRR TSR SRIR IS, 1A SrTiydnOg IR W] W OiZE
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In $5:2% SrTiOz 5 H 8 i 't 2 Jod (1) 28 — P IR ELATE 75

SRR LA SO SE A BRTE FERE In B IR BE AR IR SE, XT3 — 20T In JE TR O SALEFE IR A4
M.[2015 In 4% SITiOo/MgO FiIH I 25 M RFIE S FEAR S BE IO HLER , AT SEEH In $52% SITiO; T i
JEAH O FEL T oo g A A et A B EE A SE PR S

E&WmE

AW T TAESAFHRINTT B AR R L T8t 4 2012 55 —HEERFRHRI: 3G REFTHIN AR R K
FELAL T H ¥ B(s2012006630002) .
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