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Table S1 presents the linear fitting data to calculate the deformation potential constant, and the linear fittings for
the CBM or VBM #1, h2 under uniaxial strains are shown in Fig. S1. The fourth order polynomial function y =
Intercept + Bix + Byx? + Byx® + Byx* is adopted to fit the relationship between the energy data points and the wave
vectors along the transport direction for the estimation of the carrier's effective mass. Thirty energy data points near
the CBM or VBM (the I point x = 0.1541 is included) are adopted. With the fitting function, the second derivative
value at I" point is indeed calculated as:
3 02y

x =T h2(—|-1
0x2 =2B, + 6B3x + 128@@. According to the definition of carrier effective mass m" = (5X2) the
electron effective mass is calculated. The CBM and VBM energy data points (X—1I and I'=Y) polynomial fitting

diagrams are shown in Fig. S2. The energy data points fitting parameters B,, B; and B, for effective masses

calculations, the second derivative value at I" point 6%y/0x?|,—r, the effective mass m & , the electron mass m,, and
the deformation potential constant E are listed in Table S2.
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Table S1 Linear fitting data to calculate the deformation potential constant.

(eV) Strain CBM/VBM-Eg Er CBM/VBM VACUUM CBM/VBM-VACUUM
e x —0.010 0.3054 —1.563 —1.2578 3.1926 —4.4504
—0.005 0.3281 —1.580 -1.2519 3.1628 —4.4147
0.000 0.3713 —-1.617 —1.2460 3.1451 —4.3911
0.005 0.3975 —1.638 —1.2400 3.1107 —4.3507
0.010 0.3935 —1.631 —-1.2371 3.1022 —4.3393
y —0.010 0.3391 —1.579 —1.2395 3.1846 —4.4241
—0.005 0.3525 —1.596 —1.2435 3.1565 —4.4000
0.000 0.3713 —-1.617 —1.2460 3.1451 —4.3911
0.005 0.3885 —1.638 —1.2494 3.1050 —4.3544
0.010 0.4064 —1.659 —1.2530 3.0903 —4.3433
hl x —0.010 —0.1631 —1.563 —1.7263 3.1926 —4.9189
—0.005 —0.1466 —1.580 —1.7266 3.1628 —4.8894
0.000 —0.1098 —-1.617 —-1.7271 3.1451 —4.8722
0.005 —0.0902 —1.638 -1.7277 3.1107 —4.8384
0.010 —0.1010 —1.631 —-1.7316 3.1022 —4.8338
y —0.010 —0.1480 —1.579 —1.7266 3.1846 —4.9112
—0.005 —0.1313 —1.596 —-1.7273 3.1565 —4.8838
0.000 —0.1098 —-1.617 —-1.7271 3.1451 —4.8722
0.005 —0.0906 —1.638 —1.7285 3.1050 —4.8335
0.010 —0.0711 —1.659 —1.7305 3.0903 —4.8208
h2  x —0.010 —0.0856 —1.563 —1.6488 3.1926 —4.8414
—0.005 —0.1085 —1.580 —1.6885 3.1628 —4.8513
0.000 —0.1098 —-1.617 -1.7271 3.1451 —4.8722
0.005 —-0.1273 —1.638 —1.7648 3.1107 —4.8755
0.010 —-0.1739 —1.631 —1.8045 3.1022 —4.9067
y —0.010 —-0.0713 —1.579 —1.6499 3.1846 —4.8345
—0.005 —0.0933 —1.596 —1.6893 3.1565 —4.8458
0.000 —0.1098 —-1.617 -1.7271 3.1451 —4.8722
0.005 —0.1278 —1.638 —1.7657 3.1050 —4.8707
0.010 —0.1447 —1.659 —1.8041 3.0903 —4.8944

Table S2 The specific CBM or VBM energy data points fitting parameters for effective masses calculations. B,, B,

and B, are fitting parameters, 9%y/0x?|; - r- is the second derivative value at I point, M & is the effective mass, mj is
the electron mass, and E is the deformation potential constant.

mE (x103kg) mE/p

Carrier type  Direction B, B; By 0%y/0x?| 1 E(eV)
0

e X 7425 —41245 86700 1425 1.923 0.21 5.722

y —1143 5057 =7763 176.8 15.50 1.70 4.144

hl X —195.1 556.8 —797.4 —-102.5 26.73 2.93 4.422

y —24.26 —290.2 735.7 —-107.2 25.57 2.81 4.622

h2 X 1672 —7397 10193 -591.0 4.637 0.51 —3.098
y 2527 —12439 20640 5654 4.847 0.53 —2.894
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Fig. S1 Linear fitting for the CBM (along the directions of x (a) and y (b)) or VBM #1 (along the directions of x (c)
and y (d)), 42 (along the directions of x (e) and y (f)) under uniaxial strains.
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Fig. S2 The polynomial fitting for the CBM (I'—X (a) and I'=Y (b)) and VBM /1 (I'—X (¢) and =Y (d)), #2
(I'—>X (e) and I'>Y (f)) energy data points.
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