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S1. Theoretical Methods

Modelling of the atomic structure and energetics of gas adsorption on PtsTes was carried out using the
QUANTUM-ESPRESSO code [1] and the GGA-PBE functional with van der Waals (vdW) corrections, feasible
for the studying of the adsorption of molecules on surfaces [2,3]. Energy cutoffs of 25 and 400 Ry for the plane-
wave expansion of the wave functions and the charge density, respectively, and the 4 x 4 x 3 Monkhorst-Pack
k-point grid for the Brillouin sampling were used [4]. For the modeling of the surface, we used slab of two
PtsTes layers each of these layers contain PtTe2 and Pt:Te2 layers (see Figure 1). Note that in the slab of any
number of PtsTes layers on one surface will be Pt:Tez layer and on opposite side PtTez. Moreover, we also
considered the presence of the Te vacancies in top layer. To imitate contribution from rigid subsurface area of
bulk crystals in the modeling of the surfaces, we performed optimization of the only atomic positions. In order
to take into account the contribution from flexibility of nanosheets, we performed optimization of both atomic
positions and lattice parameters. The size of vacuum layers between the slabs have been set as 7clattice
parameters considered systems. Thus, the value of vacuum layer is about 5 nm that is corresponding with 15
van der Waals radii (0.35 nm) and therefore we can claim the absence of interaction of considered molecules

with another slab within periodic boundary conditions.

The enthalpies of physical adsorption were calculated by the standard formula:
Athys = [Ehost+mol - (Ehost + Emol)] (1)

Here, Enost is the total energy of the surface before adsorption, and Ema is the energy of the single molecules of
considered species in empty box. In the case of water adsorption, we only considered adsorption from the

gaseous phase. Energy of chemical adsorption is defined as difference between the total energy of the system



after and before decomposition of physically adsorbed molecule. For the case of physical adsorption, we also
evaluated differential Gibbs free energy the formula

AG = AH-TAS )

where T is the temperature and AS is the change of entropy after formation molecule-substrate
noncovalent bond, which was estimated similar to the gas — liquid transition and hence canbe evaluated by
the standard formula

AS = AHvap/T 3)

where AHvap is the empirical enthalpy of vaporization.

S2. Fabrication process and measurements of devices

The SnSex-based photodetectors are fabricated starting from mechanically exfoliated flakes of SnSe2 on
top of silicon wafer capped with a thin oxide layer SiO2 (300 nm). Ultraviolet lithography was used to define
the source/drain patterns, and Au/Cr (60/5 nm) film was deposited using an electron beam evaporator (Ulvac
Ei-5Z). Finally, we obtained contact terminals by lift-off to selectively remove the unprotected areas by a
lithographic mask.

The THz radiations at different frequencies were provided by multiplier of electronic source. Power
density was calibrated by a Golay cell. Our THz photoelectric measurements were also performed at room
temperature in ambient conditions. When one electrode open circuit is configured, the other electrode is kept
grounded at the same time. The photoresponse was collected by a lock-in amplifier (LIA) or an oscilloscope
after a low-noise voltage preamplifier. The value of Iph can be get from the photo signal on the LIA via the

relation Ipn=2.2LIAGn!, where Gn is gain factor and 2.2 accounts for the sine wave Fourier component.
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