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Phonon mediated conversion of exciton-
polaritons Rabi oscillations into THz radiation
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Semiconductor microcavities in the strong-coupling regime exhibit 
an energy scale in the terahertz (THz) frequency range fixed by the 
Rabi splitting between the upper and lower exciton-polariton states. 
While this range can be tuned by several orders of magnitude using 
di�erent excitonic media, the transition between both polaritonic 
states is dipole forbidden. In this project, we show that, in cadmium 
telluride microcavities, the Rabi-oscillation-driven THz radiation is 
actually active without the need for any change in the microcavity 
design. We propose a frequency down-conversion scheme to 
generate THz radiation based on a chain of interactions naturally 
present in a pumped semiconductor microcavity: optical photons 
strongly couple to excitons that weakly couple to transverse optical 
(TO) phonons (Fig.1 a). The TO phonons strongly couple to THz 

photons. We derive the crucial exciton-phonon coupling, starting 
from the electron-phonon interaction via the deformation potential, 
taking into account the crystal symmetry. We identify conditions 
necessary for THz emission, estimate the emission power (Fig.1 b) 
and show that the exciton-phonon interaction provides a second-
order susceptibility. This should allow the experimental realization 
of a new THz source working at room temperature.

Fig.1: (a) Sketch of the conversion mechanism. (b) Power conversion 
e�ciency of THz photons for resonant pumping
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