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Supplementary Figure 1. Time-of-flight cold neutron scattering for annihilated excitations.
Although less sharp because of slightly lower resolution, the splitting off of a small flat feature is
apparent and consistent with the positive neutron energy transfer side (Fig. 2).
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Supplementary Figure 2. Peak fitting procedure for the x-ray and neutron measurements.
a, Fits to the HERIX (x-ray) data for Q = [2.15,2.15,0] at 770 K. A Voigt function was used to
fit the phonon peaks. This function is defined as the convolution of a Gaussian distribution and
Lorentz distribution. The Lorentz distribution is a good approximation to the lifetime broadening
of a phonon, whereas a Gaussian distribution is a good approximation to the instrument
resolution function. Therefore, we fix the Gaussian width to the instrument resolution of 1.5
meV and let the fit determine the Lorentzian width from phonon lifetime broadening. The raw
data shown is offset slightly in energy, correcting for this the LA peak position is 4.54 meV. b,
Same fit procedure applied to the BT7 (neutron) data for Q =[2.15,2.15,0] at 793 K, gives an LA
peak position also at 4.54 meV and a similar linewidth.
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Supplementary Figure 3. Thermoelectric properties of PbSe single crystal. a, Electrical
_oS%T

3

resistivity; b, Seebeck coefficient; ¢, Power factor; d, Thermoelectric figure of merit, zT'

where § is the Seebeck coefficient, o is the electrical conductivity, 7 is temperature, and k is the
thermal conductivity (Power factor = ¢S?). Thermal diffusivity results from Fig. 5 were used to
calculate thermal conductivity using: k = apCp in which « is thermal diffusivity, p is density and
Cp 1s the specific heat from Ref. [1]. The error bars are based on systematic errors determined by
the manufacturer by testing a reference material over a long period of time. These are combined
to determine a composite error on z7 as described in Ref. [2].
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