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Understanding heat transport in organic semiconductors is crucial for improving their
functionality. Therefore, the lattice thermal conductivities of prototypical acene crystals,
where increasing molecular length introduces greater structural complexity, were modelled
using machine-learned interatomic potentials. Experimental data reveal significant deviations
from the traditionally-used Peierls—Boltzmann transport theory based on particle-like phonon
transport. These discrepancies are resolved by including an additional conduction channel
arising from phonon mode coupling, as formulated within the Wigner transport equation. This
framework accounts for both the systematic increase in conductivity with molecular length
and the glass-like temperature dependence observed in tetracene and pentacene crystals.
Furthermore, the ability of the machine-learned potentials to describe these molecular
crystals under high pressure was assessed, and improved models were employed to
investigate the origins of pressure-induced changes in crystal structure and thermal
conductivity.
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