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The process of optical frequency conversion provides a fundamental and important approach to
modify light. Possibilities of manipulating the frequency without changing the information of other
degrees of freedom of light will enable one to establish an interface between various optical
systems operating in different frequency regions and have many classical and quantum applications
[1]. A variety of quantum qubit systems exploiting excitations at optical frequencies or
superconducting qubits operating at microwave frequencies have been described and practically
applied [2]. The first step toward many microwave applications is an efficient conversion of energy
from optical frequencies to microwave ones. We propose a conversion scheme that is a solid-state
analogue of Rydberg states of atoms placed in a cavity, basing on the recent observations of
interactions involving coupling of REs with microwaves in Cu20 [3].
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Fig. 1. a) Schematic representation of the system. b) emission power as a function of wavelength and excitonic states
used in conversion.
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