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Highlights of the paper

In this paper, we present a microscopic theory to describe the physics of graphene 

imbedded in a one dimensional (1D) optical cavity under a perpendicular magnetic 

field. There are two points we need to highlight for our paper.

1. We, for the first time, calculate out the complete excitation spectrum in both 

the normal phase and superradiant phase regimes. 

2. The dispersion relation of polaritons show that the multimode coupling of 

cavity photon with the cyclotron transition, in contrast to the single mode 

case, can greatly reduce the critical vacuum Rabi frequency required for 

quantum phase transition, and dramatically enhance the superradiant 

emission by fast modulating the Hamiltonian.
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