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1. Nonzero components of the common 2D materials calculated using the method in the 
manuscripts, (in the unit of pm/V)

Monolayer GeSe: 5 nonzero components

Monolayer SnSe: 5 nonzero components
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Monolayer GeS: 5 nonzero components

Monolayer SnS: 4 nonzero components



Monolayer MoSSe: 4 nonzero components

  

 

Monolayer MoS2/Ga2S2/h-BN: Only in-plane component 𝜒
(2)
𝑦𝑦𝑦

 



2. The phonon dispersion of α-PAs and α-PN materials

Figure S2 The phonon dispersion of α-PAs and α-PN materials

To perform the dynamical stability, we calculated the phonon dispersion of both α-PAs and α-PN 
materials by Quantum Espresso, using 45 Ry cutoff energy and 6×6×1 q-mesh and k-mesh. The 
phonon dispersions are shown below and added into supplementary information. No soft mode was 
found with phonon energies lower than 0 for monolayer NP. Although one of the branches (out of 
plane acoustical modes) becomes soft and get imaginary frequencies near Γ point for PAs, such 
instability may be an artifact related to mesh size in the calculations. It can be removed by defects 
or finite size effects. [1-2] As a result, α-PAs and α-PN materials are dynamically stable. This result 
agrees with Yu’s work [3] and the supplementary information of Nie’s work [4], in which the phonon 
dispersion of 2D V-V binary materials with α and β phase are listed.
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