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N 7 %% 3C-SiC &l A HL - 0k o Hfe o 1k
MW, €T, = 0 VAIEHE FIRE FitHE
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0 eV I i 55 15 31 () 3C-SiC #E A B K [X ) — 4%
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EM BRI EE ML E TR Er
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B 5 Sz E 795 e~ 2T A1796.2 et 2829 £
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. . w/cm~1
b TR AR HAE S e [27) Raman 525 i (28,29 TH5AE B0 A B

r TO 791.68 795 796.2 783 793.1
LO 914.02 972 972.7 956 974.8
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X LA 616.57 639 640 629 635.1
TO 771.01 760 761 755 763.8
LO 829.32 829 829 829 834.4
TA 258.65 261 266 261 263.6
I LA 603.66 610 610 610 615.9
TO 772.77 765 766 766 767.1
LO 837.30 837 838 838 845.6

Bl 2 BoR T 513 21 3C-SiC g AR TE LT il
T, =0, 3.395 eV N AE g whk, K
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A R AT w B8 FL TR R B T — B R RS
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B3 A 4 0] DUA H: Bl H IR BE (0 T s, A8 st
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B HL I B R T SOR TR 2 TN S,
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B, (A LS A X 05 TA 3R w #E IR /DN, 34
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56 R (1R I 7 A S R R AL |l AR T IOR
FHIRM AR E N — N EARE A AR
7 3C-SiC BEA™ fi 74 % AU 58 % TA SN AL
I 5 70 P 2 3.395 eV, ‘& AT Feng & 241 4
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S 4 W 25 46 B R A I ST 5.5 eV Al Recoules
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3 0
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XTI 25 16 (1) 34K, TO I LO By 7 ¢
B4y 7] N wro Flwro, 378 i Lyddano-Sachs-
Teller ¢ %y 32

a0 _ (2 )
wTO €oo
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3C-SiICAE N ILM dihk, B — &8 &E 7,
Al It 3C-SiC 1E I' 51 [ 0t 5 B £7 £ LO-TO 41 £
Kl 5 &R T 3C-SiC g 1 LO-TO 73 %4 & 6w Fifi FE
TR T AR

240

220

dw/cm~1!

T./eV

Bl5  3C-SiC7E I #51 LO-TO 4+ 24 o b v, - I if

T. 254k

X TN BB 45 AL TR A0 BR R B A R B A,
Wang 25 PSR FUHR ) 24T, > 0 VI, RIFf T
T TE s, M R 4 B R I, R S B LO-TO
SrFEH K T Zijlstra %5 PLIIAN, 24T, > 0 eV i,
LO-TO 7r H—EA7AE, HBE 7 I8 BE 4y
ZRE I ;. Feng &5 PUAFFLIA N, LO-TO 4
S i FL I P R o T R

X1 BN BT 45 1 3C-SiC i 1R,
K5 A W —J7 1, 3C-SiC fbfk LO-TO 4r 2 1
TR T Feng %5 24 45 21 {1 fift £b 45 R0 86 A0 80 5 4 11
LO-TO4r 4 JE 14, X 5 3C-SiC & 7K 1 A %% L 1
B 0.41 e 5 K TR Ak a5 R A A A0 AR I R0
ME0.15 e 50.21 et — K P, B—H, 1F
0—4.50 eV HL i JEVE [ N, L LO-TO 7 2L [
HL 35 R () T e T 4 K, R 4.50 eV S B HL R
FE B TE g0, 1% R LA A B 6 BT 1 22 43 HL e
2 P AN 7 BTN 0 FL A B SR A B, L R R A R
T 3C-SiC & L 7E (110) T L ) [110] 7 1, ZA A
PR (110) 1 E ¢ [001] J7 ). ZEE 6 (a), (b) A
(c) ", BL#ZE 7y HO A % B2 6 (2) KT 0.02725 e/ad
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FHL i i 3 5 1 T o ek b, G Si—C S PR e,
FE LU0 B A = B O R, A SR A X3 S
e 1 L AT AR B G AE C IR TR B, DRk S 303 0-
SiC A B 7 PR3 5k, BE B3R 7 I R LO-TO
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H CJE 7 J B Al X 38 A B 16 0, & B
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TEAS A H TR B R B 7, ACH TA 76 2 0% = 1
LTI B T Ak, 31X — B G 3R B 7R 5 I O AR T
T 3C-SiC F iR AR AT E. 3C-SiC f ik TA =48

N REAT I TR S 3,395 eV, B AT Feng
2 1240 S 50 4 WA 45 A FA B R REE () s L Fl 7 T
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Abstract

Using the linear response method based on the density functional perturbation theory, we simulate the effect of

intense laser irradiation on the zinc-blende structural stability of silicon carbide crystal. By calculating the phonon

dispersion curves for the 3C-SiC crystal of the zinc-blende structure at different electronic temperatures, we find that

the transverse acoustic phonon frequencies of 3C-SiC become imaginary as the electron temperature increases. The

critical electronic temperature is 3.395 eV. This means that the lattices of 3C-SiC become unstable under the intense

laser irradiation. These results are very similar to the previous results for the diamond structure(C and Si) and the zinc-

blende structure (GaAs and InSb). In an electron temperature range of 0-4.50 ¢V, the LO-TO splitting at I" gradually

increases with the increase of electronic temperature. When the electron temperature is beyond 4.50 eV, the splitting

decreases. The results indicate that only under the intense enough laser irradiation, the ionic strength can be weakened

by the electronic excitation.

Keywords: 3C-SiC, lattice stability, laser irradiation, density functional perturbation theory
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