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Figure S1 (a) Optical microscope image of PtSe, on a SiO,/Si substrate, (b)Raman
spectra of PtSe;.

Pt 4f My Se 3d
4'.5./'2

Intensity (a.u.)
Intensity (a.u.)

65 70 75 80 85 90 48 S50 52 54 56 58 60 62 64
Binding Energy (eV) Binding Energy (eV)

Figure S2 High-resolution XPS spectra of (a) Pt 4f and (b) 3d.
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Figure S3 (a) Low magnification TEM image, the inset is the selected area diffraction
pattern of the PtSe; film. (b) STEM-ADF image of PtSe, film.
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Figure S4 (a) EDS element mappings of Pt and (b) EDS element mappings of Se.
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Figure S6 (a) Schematic for AB stacked bilayer PtSe,. Orange arrows indicate the
direction of the interlayer shift. (b) Schematic for shifted bilayer PtSe, based on a. Pt,
pink; Se, green.



a 1T
M \VA
2L
2F
3
=
=

o

IS
T

A

HK

G ML

Energy(eV)

Energy(eV)

Figure S7 Band structures of 1T(a), 2H(b), 3R(c) and N (d) phase of bilayer PtSe,.
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Figure S9 Band structures of 1T(a), 2H(b), 3R(c) and N (d) phase of bulk PtSe,.
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Figure S10 (a) ADF image in Figure 3a; (b) The intensity line profiles from the blue
line.

Figure S11 1T phase of PtSe, (1T was obtained from 2H phase transition.) under the
electron beam irradiation. Under the electron beam irradiation, the thermodynamically
stable 1T phase structure of PtSe, did not changed. Blue circles in Figure S11 indicate
the location of the Se vacancies in the film.



