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Supplemental Table I. Coordinates of the scattering vectors Q of the IXS spectra in units of 2π/a, with a = 3.67 Å.

Index Qx Qy Qz

1 2.06 0.00 0.00
2 2.18 −0.03 0.00
3 2.29 −0.06 0.00
4 2.41 −0.09 0.00
5 2.52 −0.13 0.00
6 2.56 0.00 0.00
7 2.67 −0.03 0.00
8 2.78 −0.06 0.00
9 2.89 −0.08 0.00
10 3.00 −0.12 0.00

Supplemental Figure 1. Inelastic x-ray scattering (IXS) spectra for scattering vectors Q varied from (2.06,0,0) to (3,−0.12,0)
in units of 2π/a, with a = 3.67 Å. (a) pristine diamond, (b) B-doped diamond with n = 3 · 1020 cm−3 and (c) 1.4 · 1021 cm−3.
The IXS spectra of the undoped sample are reported as dashed lines in (b) and (c) for comparison. The IXS spectral intensity
has been rescaled by the maximum intensity of the phonon peak for Q =(3,−0.12,0).
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Supplemental Figure 2. (a) Phonon dispersions of pristine diamond as obtained from density functional perturbation theory.
(b)-(c) Full non-adiabatic spectral function of diamond for B-doping concentrations of n = 3·1020 cm−3 and n = 1.4·1021 cm−3.

Supplemental Figure 3. Inelastic x-ray scattering (IXS) spectra in the full spectral range for scattering vectors Q varied from
(2.06,0,0) to (2.52,−0.13,0) in units of 2π/a, with a = 3.67 Å for pristine diamond (straight line) and B-doped diamond with
n = 1.4 · 1021 cm−3 (dots).
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Supplemental Figure 4. Phonon lineshapes for doping concentrations of 1.4 · 1021 cm−3 (top) and 3 · 1020 cm−3 (bottom) for
momentum transfers of (a) q = 0.11 Å−1, and (b) q = qc/2 along the Γ-X direction.Due to the infinitesimal linewidths, the
adiabatic peaks are represented as vertical lines.


