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First-principal calculations of band structure and

optical functions of 3C-SiC
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(National Synchrotron Radiation Laboratory , University of Science and Technology of China . Hefei 230029, China)

Abstract; The band structure and optical functions of 3C-SiC were studied by a full potential linearized
augmented plane waves (FPLAPW) method. The partial density of states (DOS) of Si and C atoms as well

as the band structure of 3C-SiC were presented. The imaginary part of the dielectric function was obtained

directly from the band structure calculation. With band gap correction, the real part of the dielectric

function was derived from the imaginary part by Kramers-Kronig (K-K) dispersion relationship. The

refractive index, extinction coefficient and reflectivity were calculated from the obtained dielectric

function. The calculated results are in agreement with the experiments.
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Fig. 1 Partial DOS of of Si and C atoms of 3C-SiC
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Fig. 2 Band structure of 3C-SiC

3 S INAEE™ 3C-SiC JE2E A B R 37 B 512
TR S T A A AR Ak, B s LR R IR AT A A
FPLAPW J AR5 F, B2k J& Theodorou
LT SR FH % # ( pseudo-potential, PP) kit B 15
FMGE , HKJE Petal S5 FEAIAR BESSY [7] 25 4
S S5 2 R PRV (53] 0 e ' 33 0 A5 19 A FL R O T
REHLYLIEITE 5~10 V. H &l 3(a) Al LIHE H), FATTHY
4534 5 Theodorou HE# 45 R EA — S B
HA AT LA AR 5 2 10 eV Z AR LI 5L 5 ik
fr. BRI IE T 5.5 eV, XA T X A A E/N
BB B X — X MR, AN 7. 7 eV IR A 3 A
B (I AL T 7. 70, 7. 84 1 8. 02 eV, BAITS:
BUXFRL T DA Iy — D AR L S Ly — LAY
BRIE I B D5 — Iy (O BRAT, 1 7 B 3 1 g 1 IX
B AFAENE T2 9. 15 eV A1 9. 52 eV A BNl L

[\

L

J
=

M L, — L;MJERIE. Petalas 25 pYsLib 2 0. 534
(R 25 SR B I S s 6 IS AT 2 S A 5. 96 X T
A 5. 5, 5C0AE 7. 43 XN TFIHEAR 7. 7, S8 (H
7073 XTI EAR 7. 8, LI 8. 4 XN T EAE
8. 02, SLIRAH 9. 03 ¥R FIHEAE 9. 15, SCI0{H 9. 49
T STEAR 9. 52, B0 8 eV, BHE 5 S IH B ik
FEA B AR S B — 8 2250, X2 il T
ot i AR 2 T O ) 20 TR 2 50 M S 6 245 SR, A 2 1 kL
T A A GG 2 142 A4 b 52 i) S5 6 11 5
JE. AR A v BB AL B A SiC ZRUA, T R e

W I L A A S5 A, BT AT 3K B AN %o S K 4
ARA — E OS2I, IUAh , oA TR T T 304 H 4K
1 (00) A 6. 04, B /NT S 6. 52.

40
A — Cal.
32 ": ---- PP-Cal. |
24 4
2
g
&' 16
8 .
0 T : : :
2 4 6 8 10 12

photon energy/eV
(a) the imaginary part &,

—16 r — ; -
2 4 6 8 10 12
photon energy/eV
(b) the real part &,

B 3 3C-SiCRFANB BT T T
Fig.3 The dielectric function e of 3C-SiC as a function

of photon energy
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Fig. 4 The refractivity n and extinction coefficient « of

3C-SiC as a function of photon energy
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