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Calculation of N
The number of effective layers is estimated in the following based on the calculation of [!]

Total number of molecules in solution of cuvette of volume V, is Ny, = p*V*N,
Where, p = concentration of the solution in mol/L,

V = volume of the cuvette in L, No= Avogadro’s number (6.023*10%3)

There are four effective number of molecules per unit cell of Sb,Se; so,

Total number of unit cell of Sb,Se; in solution of cuvette of volume V, is Nypit = Niot /4.
Thus, a single effective layer contains, m = S/(a*c) unit cell.

Where, S = area of the plane of the cuvette which is perpendicular to the direction of light
propagation in cm?. (a=11.63 A°,b=3.97 A°,c=11.78 A°, are the lattice constant of Sb,Se3).
Then the layer number is N = Ny, / m. The number of charge carrier layers that the incident
laser beam encounter is N = 2* N . (there are two effective charge carrier layers per unit

cell).
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Third order optical susceptibilities of reported materials.

Materials Dimensions | Solvent | Concentrations | Laser % monolayer References
parameters
MoSe, 2D NMP 7.1*10*mol/L | 532 nm CW 10°e.s.u 2
Laser
MoS, 2D Acetone | 0.14g/L 532nmCW | 10%e.s.u 3
Laser,400
nm and 800
nm ultrafast
lasers
MoTe, 2D NMP 0.1g/L 473 10° e.s.u 4
nm,532nm,
750 nm and
801 nm CW
Lasers
Black 2D NMP 4.03*103mol/L | 350- 1160 108 e.s.u at 5
phosphorus nm multiple
femtosecond | wavelengths.
Lasers
Graphite 3D NMP 0.075mg/L 532nm CW | 2.2*10%es.u | 6
Laser
Graphene 2D NMP - 532nmCW | 107 e.s.u 7
Laser
TisC, Ty 2D - - 800 nm 1015 e.s.u at 8
femtosecond | 800 nm and
Laser and 107 e.s.u at
1064 nm 1064 nm
picosecond
Laser
TaAS 3D NMP 0.2g/L 532 nm laser | 9.9*¥10% e.s.u 1
Te NTs 1D - 0.25mg/mL 532nm laser | - 9
Te@ 1D@0D - 0.25mg/mL 532nm laser | - 9
BiQDNTs
Sb,Se; 1D NMP 0.25mg/mL 671 nm laser | 1.05*10%e.s.u | This Work
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Figure S1. Linear relation between ¥®gingle 1ayer and carrier mobility p for 2D layered
materials, 3D TaAs and Sb,Se; Red star and red circle depict electron and hole mobility
of Sb,Se; respectively. All the values of y®except Sb,Se; are adapted from
ref[3],[4],[6],[8],[10]. All the values of p are adapted from ref [11-21].
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Figure S2. Formation and distortion of SSPM pattern through wind-chime model and
thermal convection respectively

Formation of SSPM pattern: As the laser light passed through the sample, diffraction rings
appeared and continued to increase in size. This was due to the reorientation of Sb2Se3
nanomaterials layers. The process occurred as follows: when the laser hit the material, electrons
and holes were excited and moved in opposite directions, causing polarization of the layered
nanomaterial. This polarization caused the layered structure to realign itself parallel to the
electric field to minimize the system's energy. The time taken for the diffraction rings to form
is equal to the time required for the layered nanomaterial to reorient itself. The formation time
of the diffraction rings is dependent on several factors, including the size and permittivity of
the material, the viscosity of the solvent, and the intensity of the incident laser light. This wind

chime model provides a clear understanding of the formation process.



Distortion of SSPM pattern: Once the diffraction ring reaches its maximum diameter, the
upper half of the ring becomes distorted due to thermal convection. As laser light passes
through the solvent, it heats the liquid, creating a vertical thermal convection. This convection
causes a decrease in the effective nonlinear refractive index n2 in the lower region, resulting in
a lower number of polarized Sb2Se3 molecules in the lower part compared to the upper part.
The distortion area of the SSPM pattern is opposite to the refractive index distribution. As a

result, the upper part of the diffraction rings becomes distorted compared to the lower part.
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