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Achieving electrical conductance in amorphous non-doped polymers is a challenging task. In my talk, I
present how a serendipitous experiment led us to the finding that the vibrational strong coupling (VSC) of
amorphous polymers such as polystyrene, deuterated polystyrene, poly (benzyl methacrylate), and a few other
polystyrene derivatives enhance the electrical conductance by orders of magnitude. Remarkably, the electrical
conductance enhancement in these polymers is selective to the VSC of its aromatic C-H(D) out-of-plane bend-
ing modes. The conductance characteristics vary from diffusive to ballistic, depending on the strong coupling
strengths. The electrical characterizations are performed without external light excitation, demonstrating the
role of quantum light in enhancing the long-range coherent transport even in amorphous non-conducting
polymers.
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