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SUPPORTING INFORMATION
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Table S1. Calculated lattice parameters (a=b), bond length (d), bond angle and band gap of
HfSe,, Janus HfSeS and HfSeS( sTe(s monolayers.

Lattice Bond length,d  Bond angle Band gap
Systems constant,
a=b (A) A) (Degree) eV)
° 0.67 24,52
HfSe, 3.76 2431 2.68 (Hf — Se) 245! 81.45" (Hf — Se — Hf) '

2.68 (Hf — Se) 87.45° (Hf—Se—Hf)  0-88

HfSeS 3.70 2.54 (Hf - S) 93.24° (Hf - S — Hf)

2.68 (Hf - Se) 88.01° (Hf - Se—Hf) 011
7.62 2.57 (Hf - S) 93.19° (Hf - S — Hf)
2.90 (Hf - Te) 83.78° (Hf — Te — Hf)

HfseS()_sTeo.s




300 1252.50 395.87

450 835.00 263.91
600 626.25 197.93
HfSe, 750 501.00 158.34
900 417.50 131.95
1030 337 83 11310
Systems Temperaggre (K) Seebeck coefficienyy/K)
300 R3igpe ngo4yp®
450 2878.68 596.47
500 2169m1 44235
HfSeS 450 1’69620 36338
600 143934 29333
HfSe, 71380 128372 23623
1940 1BBR50 2297
1050 287 239
1260 P83 308065
450 5982.56 2023.10
600 4486.91 1517.32
HfSeSsTey s 750 3589.53 1213.86
900 2991.28 1011.55
1050 2563.95 867.04
1200 2243.45 758.66

Table S2. Calculated carrier mobility for P and " — type HfSe,, Janus HfSeS and
HfSeSsTeos monolayers at different temperatures.



300 1386 1372
450 921 894
s Temperylre () 530"t (W/mE) o
Q00 440 403
3080 372 165 336
4200 324 129 280
600 1.03
HIS€, 300 2773 U5 2920
A4 2058 972 2016
180 1596 062 1554
HfSeSysTeos 1348 1302 0% 1260
Q00 1120 107K
3080 973 192 959
4200 876  1.58 850
600 1.29
Haidyed /S1Y .U/
900 0.91
1050 0.79
1200 0.69
300 1.07
450 0.87
600 0.70
HfseS()_sTe().s 750 0.58
900 0.49

Table S3. Calculated Seebeck coefficient values of P and I — type HfSe,, Janus HfSeS and
HfSeS(sTeys monolayers at different temperatures.



1050 0.42
1200 0.37

Table S4. Calculated lattice thermal conductivity (Kl) values for HfSe,, Janus HfSeS and
HfSeS(sTeys monolayers at different temperatures.
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Fig. S1 (a) Phonon dispersion bands along I =M - K _T direction in the Brillouin zone
and (b) Eigen vectors for HfSe, monolayer.
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Fig. S2 (a) Projected density of states and (b) crystal orbital Hamilton population (COHP)
plot as a function of energy (E) for HfSe, monolayer.
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Fig. S3 Phonon density of states for (a) HfSe,, (b) Janus HfSeS and (c¢) HfSeSsTe(s
monolayers, respectively.
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Fig. S4 Electronic band structure calculated along the high symmetry points
K - I' = M - K ysing density functional theory (DFT) within PBE functional for (a) HfSe,,
(b) Janus HfSeS and (c) HfSeS(sTeys monolayers, respectively.
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Fig. S5 Phonon scattering rate as a function of phonon frequency for (a) HfSe,, (b) Janus
HfSeS and (c¢) HfSeS(sTeys monolayers, respectively at 300 K. Red and blue colour
corresponds to acoustic and optical phonons, respectively.



