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Fig. S1 (Color online) The structures of yp-phase and a-phase group-VI Janus
compounds: (a) y-SSeTe, (b) y-SeSTe, (¢) y-TeSSe, (d) a-SSeTe, and (e) a-SeSTe.
The red diamond wireframe represents the unit cell.
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Fig. S2 (Color online) The phonon dispersion spectrum of Janus group-VI
monolayers with y-phase and a-phase corresponded to the structures in Fig. S1. A

5X5X1 supercell is used to calculate the phonon frequency via the PHONOPY code.



Frequency (THz)

(b) — 300K

PR, oj%{o
< O O o | ¢ ) (]
5 [#} O R Wy | O
' RS 5 S oo - > - &)

-210

; = O#?# O %Oj‘koﬂxo
. O, O o

= ] PRARXCOK K,

@ -240 - Rl | . < v

%) @\

G /UMN\\/W\»
A T T T T T T T T T

0 1000 2000 3000 4000 5000

Time (fs)

Fig. S3 (Color online) (a) Phonon spectrum and (b) ab initio molecular dynamics

simulation of the Janus a-TeSSe monolayer.
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Fig. S4 (Color online) Charge density difference and the planar averaged charge
density difference of a-TeSSe monolayer along the z-direction. The light blue areas

indicate the depletion of electrons and the yellow areas indicate the accumulation of

electrons.
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Fig. S5 (Color online) The (a-c) atom-projected and (d-f) orbital-projected band
structures with SOC effect based on HSE06 functional for independent element S, Se,
and Te, respectively. The radius of the circles represents the weight of each atom and

orbital.
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Fig. S6 (Color online) The calculated (a, b) Seebeck coefficients S and (c, d)

electronic conductivity ¢ of Janus TeSSe monolayer at different temperatures as a

function of doping levels.



