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Table S1: Reported experimental quasi-particle direct band-gap, fundamental exciton bind-
ing energy (BE), linewidth (LW) and nonlinear coefficients (at excitation wavelength in nm)
in various supported materials, including this work. Notations: c = chemical vapor de-
position, e = mechanical exfoliation, m = molecular beam epitaxy, L = layer, PDMS =
polydimethylsiloxane, rt = room temperature (300 K), ⊘ = temperature not mentioned, ∗
= this work, † = ab-initio, comm = commercial, encap = encapsulation, CV(P)T = chemical
vapor(pressure) transport and blank space = not reported. Values available at other than
300 K are specifically mentioned.

Material Substrate rt Band rt BE rt LW
∣∣∣χ(2)

∣∣∣(λnm)
∣∣∣χ(3)

∣∣∣(λnm)

-gap (eV) (eV) (meV) (pm/V)
(
10−19 m2

V 2

)
BP (4L) PDMS 0.841 0.1391 201

BP (29L) SiO2/Si 1.4(1557)2

ML WSe2 SiO2/Si(e) 2.023 0.373 504 16.5(1560)5 1(1560)5

Sapphire 1.89⊘ 6 0.240⊘ 6

Au 1.75⊘ 6 0.140⊘ 6

SiO2/Si(e) 2.63(4-300 K)7 0.887(4-300 K)7

hBN encap (comm)8 3.9-4.2(4 K)
32-34(292 K)

Quartz(e) ∼13(160 K)9

Si/SiO2/(e) 1×104(816)10

ML MoS2 Fused silica(e) 2.17±0.111 0.31±0.0411 160(810)12

SiO2/Si(e) 1×105(810)13 3.6(1560)5

Sapphire⊘ 2.116 0.2406

Si/SiO2(c) 614

Si/SiO2(c) 5×103(816)13

amorphous quartz(e) 30-100(680-1080)15

Au 1.9⊘ 6 0.090⊘ 6

hBN/Fused silica(e) 2.47±0.0816 0.44±0.08△ 16

isolated† 4417

HOPG(c) 2.15±0.06(77 K)18 0.2(77 K)18

HOPG(c) 2.15±0.1(77 K)19 ∼0.3(77 K)19

hBN encap (comm)8 2.0-4.5(4 K)
44-46(292 K)

hBN encap (CPT)8 3.9-5.0(4 K)
44-49(292 K)

ML MoSe2 Si/SiO2(e) 0.1(5 K)20 4021 37(1560)5 2.2(1560)5

6H-SiC(0001)(m) 1.58(40 K)22

hBN encap (VPT)8 2.4-4.9(4 K)
34-36(292 K)

hBN encap(m) 6.6(4 K)23

Si/SiO2(c) 50(1200-1800)24

ML MoTe2 Si/SiO2(e) 0.540(10 K)25

ML WS2 suspended and Si/SiO2(c)
⊘ 9×103(832)26

SiO2/Si(e) 2.14±0.04(5 K) 0.32±0.04(5 K)
Si/SiO2(e) 16.2(1560)5 2.4(1560)5

SiO2(c) 2.31–2.5327 0.26–0.4827

SiO2/Si(e) 2.7328 0.71±0.0128

SiO2/Si(e) 3.01(4-300 K)7 0.929(4-300 K)7

Fused silica(e) 2.33±0.0516 0.32±0.0516

Fused quartz(e) 2.38±0.0611 0.360±0.06011

Si/SiO2(e) 2421

hBN encap (comm)8 4.3-4.8(4 K)
23-25(292 K)

Sapphire(c) 5.96(10 K)29

ML InSe hBN(e) 2.9(100 K)30

hBN encap(e) 223±138(810)31

at 300 K
ML GaSe Si/SiO2(c) 2.4×103 32

ML hBN Fused silica(e) 10(810)12

Graphite(m) 6.133 1.933 32(10 K)-38(300 K)33

isolated† 34 7.36 1.81 97(0 K)-260(300 K)
hBN (110±2L) SiO2(e) 42(810)35

ML NP∗ isolated† 4.92 2 151 800(364) 14(539)
∗We note the ML NP direct-DFT gap to be about 2.63 eV. At 300 K, this reduces to 2.61 eV. The GW correction is further added to
obtain the resultant quasi-particle direct gap at 300 K.
△Obtained by analyzing the B-excitonic transition state.
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Figure 1: Ground state (grey) and G0W0 (red) band structure of monolayer NAs under
various biaxial (a)-(e) tensile and (f)-(g) compressive strains respectively.
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Figure 2: Ground state (grey) and G0W0 (red) band structure of monolayer NSb under
various biaxial (a)-(e) tensile and (f)-(g) compressive strains respectively.
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Figure 3: Phonon dispersion in monolayer NAs for biaxial (a)-(e) tensile and (f)-(g) com-
pressive strains respectively.

Figure 4: Calculated Excitonic energies showed as functions of temperature.
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Figure 5: Phonon dispersion in monolayer NSb for biaxial (a)-(e) tensile and (f)-(g) com-
pressive strains respectively.
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Figure 6: Excitonic weights showing the most important electronic transitions along the
high symmetry points of the BZ of monolayer NAs under biaxial (a)-(e) tensile and (f)-(g)
compressive strains respectively.
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Figure 7: Excitonic weights showing the most important electronic transitions along the
high symmetry points of the BZ of monolayer NSb under biaxial (a)-(e) tensile and (f)-(g)
compressive strains respectively.
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Figure 8: Zero point electronic dispersion of (a) NAs and (b) NSb monolayers. The dotted
lines are the frozen atom band structure.
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Figure 9: Bare electronic dispersion of NAs monolayer showing the partial density of states
projected on the former. The contour plots exhibits the partial occupancy of (a) nitrogen
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Högele, A.; Amand, T.; et al., X. M. Excitonic properties of semiconducting monolayer

and bilayer MoTe2. Phys. Rev. B 2016, 94, 155425.

(26) Janisch, C.; Wang, Y.; Ma, D.; Mehta, N.; Eĺıas, A. L.; Perea-López, N.; Terrones, M.;
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Figure 10: Bare electronic dispersion of NSb monolayer showing the partial density of states
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