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1. Test of vdW interactions

TABLE S1. Calculated lattice constants by different vdW interactions.

Compound vdW interactions a&b (A) c(A)
LaCuOS Expt.[!] 3.99 8.52
no vdW 4.00 8.55

optB86b 4.11 8.75

optB88 3.97 8.43

DFT-D3 3.95 8.49

LaCuOSe Expt. [1] 4.07 8.80
no vdW 4.07 8.86

optB86b 4.17 9.22

optB88 4.05 8.70

DFT-D3 4.02 8.79

LaAgOS Expt. 2 4.07 9.10
no vdW 4.09 9.09

optB86b 4.15 9.38

optB88 4.05 8.93

DFT-D3 4.04 9.03

The optimized lattice constants without the van der Waals (vdW) interactions are in
the best agreement with the experimental values. Using optB86b overestimates the
lattice constants while using optB88 and DFT-D3 underestimates them.

2. Heat Transport Properties
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Figure S1. Calculated phonon group velocity (a) - (d) of LaMOCh at 300 K.
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Figure S2. Calculated phonon relaxation time (a) - (d) of LaMOCh at 300 K.
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Figure S3. Calculated Griineisen parameters (a) - (d) of LaMOC#h at 300 K.
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Figure S4. Calculated three phonon scattering phase space (a) - (d) of LaMOCh at
300 K.

3. Electronic Transport Properties
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Figure S5. Calculated Seebeck coefficients (a) - (d) of LaMOCh.
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Figure S6. Calculated electrical conductivity (a) - (d) of LaMOCh.
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4. Figure of Merit
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Figure S7. Calculated electrical thermal conductivity (a) - (d) of LaMOCh.
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Figure S8. Calculated power factor (a) - (d) of LaMOCh.



1.4 14

(a) LaCuOS/n-type (b) LaCuOS/p-type
12 300 K « axis 129 300 K ¢ axis
]0_—500Kaaxis lﬂ_‘-SUIJKcaxis
’ - 700 K « axis . 700 K ¢ axis
= 0.84—900 K ¢ axis = 0.84- =900 K c axis
N N
0.6+
0.4 2
7.
i ’
0.2 A
. 0.0 TR ==
1E18 1E19 1E20 1E21 1E18 1E19 1E20 1E21
(c) concentration (cm™) concentration (cm™) (d)
14 1.4
(©) LaAgOS/n-type (d) LaAgOS/p-type
1.2 1 1.2
1.0 4 1.0 4
= 0.84 = 0.8+
N N
0.6 0.6 -
0.4 e * 0.4+ .-
0.2 0.2+
0.0 0.0

IIEIS 1E19 1E20 1E21 .IEIS 1E19 1E20 1E21

concentration (cm‘s) concentration (cm‘])

Figure S9. ZT value as function of carrier concentrations for LaMOS.
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