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The comparison between PHASE band calculation and PL Measurements in 2D-SiC,SiGe
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Abstract : Measurements of PL(photo luminescence) in two-dimensional SiC,SiGe layers
were simulated by first-principles calsulation:PHASE. It was noted that the results of PHASE
calculations was not consistent with measurements of PL. The difference of both results shows

the difference of mechanism caused by structure.
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Table 1 Cy Dependence of band gap(BG) at
Sil,yCy

Cy | BG(eV) | PHASE(eV)
0 1.70 2.07

L 180

L 190

1 1.927

L 1.429

L 0.813
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Table 2 Bulk band gap of Si,Ge,C,CSi(L,G,X)

a(nm) | Exp.(eV) PHASE(eV)
Si | 0543 | 1.1(X) 0.71(X)
Ge | 0.565 | 0.67(L) | 0.09(G) O 0.22(L)
C 0.357 | 5.47(X) 4.6(X)
CSi | 04344 |  3.20 1.29(X)
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Table 3 C dependence of NL4 SiC G-bandgap

C [ Gev)] 41 | 12 | Tsi(an)

Si 2.06 | 2.54 | 2.59 7.67

SiC 1(4,2) | 1.53 | 1.60 | 1.65 5.08
SiCo | 1(4,3) | 0.81 | 1.74 | 2.50 5.99
SiC 1(4) 1.42 | 1.77 | 2.54 6.84
SiC $(4) 1.92 | 1.78 | 2.57 6.88
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Table 4 Ge dependence of NL4 SiC G,L-bandgap

Ge | G(eV) | L(eV) | 4-1 | 1-2 | Ts;
Si 2.07 | 294 | 254|259 | 7.67
Ge 1.69 | 1.87 | 2.69 | 2.76 | 8.16
SiGe 7(42) | 213 | 241 | 266 | 2.71 | 8.94
SiGeo | $(4,3) | 1,90 | 226 |2.66 | 2.56 | 7.90
SiGe $(4) | 200 | 276 | 2.66 | 2.57 | 7.78
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