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The comparison between PHASE phonon calculation and Measurements of laser Raman peak
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Abstract : Measurements of laser Raman peak shift in two-dimensional Si layers were
simulated by first-principles calculation: PHASE. It was noted that the results of PHASE
calculations by phonon model was consistent with measurements of laser Raman peak shift
qualitatively.
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Table 3 (100)Si4bulk etotal, Stress Vector for Si

lattice const. :a

a etotal Szz(a.u.)

10.26 | -15.755339 | 0.0000566014
10.30 | -15.755610 | 0.0000198467
10.31 | -15.755644 | 0.0000122855
10.32* | -15.755662 | 0.0000032569
10.33 | -15.755669 | -0.0000067608
10.34 | -15.755658 | -0.0000147475

10.35 | -15.755637 | -0.0000236400
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Table 11 Eigen Vector Components of each Si for
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mode Sil | Si2(out)
B2gR(T0z)[0,0,Z] | 502 | -1.0 1.0
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Table 12 Eigen Vector Components of each Si for
10.32(100)NL4-SW1.5

mode Sil | Si2(out)
AgR(TO2)[0,0,z] | 492 | 1.0 | -0.57
B2gR(TOy)[X,-Y,0] | 478 | 1.0 -0.44
B1gR(LOx)[X,Y,0] 474 | 1.0 -0.72
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Table 13 (110)Si4-bulk Multi Layer model’s
Phonon Mode(/cm)

(110)NL4 (110)NL2 Sil | Si2(out)

AgR(LOx):502 | BIgR(LOx’):502 | 1.0 | -1.0

B2gR(T0z):503 | EgR(T0z):502 | 1.0 | -1.0

B1gR(TOy’):503 | B2gR(TOy’):502 | -1.0 | 1.0
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00D0SiL,Si2 000000000000000
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Table 14 Eigen Vector Components of each Si for
10.32(110)NL4-SW1.4

mode Sil Si2(out)
AgR(LOX')[X,02] | 489 | -1.0 0.25
AgR(LOxX')[X,0,7] 125° | -162°
B2gR(TOz’)[x,0,Z] | 486 | -1.0 0.57
B2gR(TO0z’)[x,0,Z] -4.0° -2.3°
B1gR(TOy’)[0,Y,0] | 487 1.0 -0.26
B1gR(TOy’)[0,Y,0] 0.0° 0.0°
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Fig.25 Eigen Vector Components of each Si for
10.32(110)NL20-Sw1.4 phonon MODE
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