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Fig. S2. Electron micrograph of PbTeO, with selected spots for measurement and corresponding EDX
spectra.
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Fig. $S3. XRPD measurement (black) of the product obtained after thermal analysis measurement. The
red curve corresponds to database entry of tetragonal PbTeOs.
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Fig. S4. Dependence of eigenvalues of the thermal expansion for PbTeO,.
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Fig. S5. Calculated XRPD pattern after energy minimization (red) compared to the data simulated from
the experimentally determined single crystal structure (black).
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Table S1. EDX measurements of PbTeO,. Determined compositions based on selected measurement

spots.
Spectrum Element  Signal Line W1t% W1t% Atomic % Standard
112 Type Sigma
0] EDS Kseries 18.01 0.23 69.86 Sio,
Te EDS L series 29.89 0.24 14.54 HgTe
Pb EDS M series 52.10 0.29 15.61 PbTe
Total 100.00 100.00
Spectrum Element Signal Line Wt% Wt% Atomic% Standard
113 Type Sigma
0] EDS Kseries  18.45 0.23 70.44 SiO,
Te EDS L series 29.97 0.24 14.35 HgTe
Pb EDS M series 51.58 0.29 15.21 PbTe
Total 100.00 100.00
Spectrum Element Signal Line Wt% Wt% Atomic% Standard
123 Type Sigma
0] EDS Kseries 16.31 0.22 67.21 SiO,

Te EDS L series 31.00 0.25 16.02 HgTe



Pb EDS M series 52.70 0.29 16.77 PbTe

Total 100.00 100.00

Table S2. Comparison of the optimized unit cell parameters obtained for PbTeO, at HSEsol level of
theory with the experimentally determined values at 295 K.

Method a/A b/A c/A £l° v/ A3
Single-crystal _ 5.4142(4) 4.9471(4) 12.0437(11) 99.603(3)  318.07(5)
Powder 5.41173(10)  4.94608(9) 12.0324(2) 99.5935(12) 317.565(10)
HSEsol 5.4123 4.9476 12.045 99.721 317.91

Table $3. Optimized atom positions (given in fractional coordinates) of PbTeQ, in the 12/a setting at
HSEsol level of theory.

Atom X y z
Pbl 0.25 -0.25849 0
Tel 0.25 0.25 -0.25
01 0.33851 0.11365 -0.10387
02 0.02289 -0.44769 0.19587

Table S4. Complete list of calculated vibrational modes of PbTeOQ, at HSEsol level of theory. The
associated energy is provided in units of frequency v and the irreducible representation is abbreviated
as Irrep. All possible atom pairs are calculated based on their van der Waals radii. The relative motion
for each pair of bonded atoms was decomposed into three components: i) stretching vibration (S)
along the A-B bond, ii) in-plane angle bending (B) involving a third atom C and iii) out-of-plane angle
bending (O) involving a third atom C. The classification of the individual motions is based on a relative
contribution greater than 85 % for bond stretching and in-plane angle bending. Collective vibrational
motions of entire structural elements are indicated with an R. In any other case, the motion is classified
as out-of-plane angle bending. The associated unit cell and respective atom positions in fractional
coordinates are given in the C2/c setting at the end of the Table.

Mode v/cm? Irrep Type Atom A Atom B Atom C
1 55.2075 By R Pb2 Pb1l 05
R Pb2 Pbl 08
R Pb2 Pbl 06
R Pb2 Pbl o7
2 61.9618 B, R 05 Pbl Pb2
R 06 Pbl Pb2
R o7 Pbl 06
R 08 Pbl 05
R 05 Pb2 08
R 06 Pb2 07
R o7 Pb2 Pbl
R 08 Pb2 Pbl
3 99.9834 A, R 05 Pbl 06
R 06 Pbl 05
R 07 Pbl 08
R 08 Pbl o7
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07(2) -0.35645 0.25183 -0.32702
08(2) 0.25183 -0.35645 -0.17298



