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Abstract: Rare-earth ions simultaneously coupled to optical and microwave resonators are one of 
the platforms for realizing efficient microwave to optical quantum transducers. I discuss our 
group’s recent progress towards this goal.  
OCIS codes: 270.0270   Quantum optics; 190.0190   Nonlinear optics 

Rare-earth ions in solids exhibit transitions both in the microwave domain and optical domain that can be used 
to mediate conversion between these frequencies. In order for the transduction to be efficient, it is necessary for the 
ions to be coupled to both optical and microwave resonators, while the energy difference between the optical and 
the microwave photons is supplied by an optical pump beam[1]. In order for the optical pump beam to be kept at 
power levels compatible with current dilution refrigerators, it is important for the transduction devices to be made 
on-chip. In this presentation I will give an overview of our recent work towards on-chip microwave to optical 
transduction using ytterbium[2] and erbium doped materials. These devices integrate photonic crystal resonators 
and superconducting microwave resonators and are probed at dilution refrigerator temperatures. I present the 
observed transduction signals and discuss the current limitations in device efficiency and the path to improve it. 
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