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Extended DataFig.7|Calculated EPC for the theoretical modelin Methods
section‘Theory modelforinelastic tunnelling through phonon emission
and the two mechanisms of EPC’. a-c, EPC contributions from the in-layer
(red) andinterlayer (blue) mechanisms for the TA,LAand TO/LO modesasa
function of the twistangle. Inc, the contribution fromthe TO and LO modes are
further decomposed. Inthe experiment, the individual contribution of the TO
and LO modes cannot be distinguished. However, in this plot, both modes

contribute, with the TO mode having the dominant effect. d,e, The phonon
dispersionandbarein-layer EPC for the TO and LO modes near the K point.

f, Comparison ofthe extracted conductance step, AGpical/ 2BViVpAyip, With the
theory estimates (a. [Njaye Bin-tayer.r.ay )?and Sinterlayer.ray Zforboth TOand LO
modes. Thelegend notations for TO, LO and interlayer/in-layer mechanisms
follow thosein panelc.
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Extended DataFig. 8 | Bulk-graphite phonon dispersionmodel.
a, The phonondispersions (dashed lines) obtained from the model inref. 51

augmented by adding interlayer mechanical coupling (detailed in this section).

The calculationis overlaid on the measured graphite-graphite phonon
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spectrumshowninFig.1f.b, Phonon dispersions obtained from the modelin
ref. 52, overlaid with the measured graphite-graphite phonon spectrum shown
inFig.1f. In the main text, we use the first model, as it fits the measurements
more accurately.
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Extended DataFig.9|Conductanceasafunctionof V,and V, at two other angles. G versus V, and V. for TBGat §=22.7° (a) and at 6 = 9.4° (b).
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Extended DataFig.10 | Measured phononspectrumand EPCin TBG using
tip2.a, Measured conductance, G, versus bias voltage, V,, and twist angle, 6,

exhibiting stepsin Gthat disperse with 6. b, The second derivative, 4 g,obtained

dv
numerically from panel a, overlaid with the theoretically calculated phonon
spectrum of graphite. ¢, The intervalley optical modes (TO and LO) EPC,

8Boptical ™ (gTZO +gL20)/2, determined from this measurement (tip 2, cyan)
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compared with datain the maintext (tip 1, blue). Error bars are obtained from
differences between measurements at positive and negative bias and all other
experimental uncertainties.d, The electron-phason coupling, gyhason determined
from this measurement (tip 2, cyan) compared with datain the main text

(tip1, blue). Error bars are obtained from differences between measurements
at positive and negative bias and all other experimental uncertainties.
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AGversus Vy,,, extracted fromaandb, respectively. Dashed lines plot the

Extended DataFig.11|Conductanceasafunctionof V, and V,, at two
theoretical model that predicts alinear dependence of AG versus V.

anglesforadifferenttipandsample. Gversus V,and V. for TBGat8=30° (a)
andat6=20°(b).c, Amplitude of the conductance step of the ZA and TA modes,
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Extended DataFig.12 | EPC for the ZA (ZO’) mode. a, Extracted EPC of the ZA
(ZO’) mode from Fig. 2d. b, Extracted phonon dispersion ofthe ZA (ZO’) mode

fromthesamefigure.
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