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Abstract:

Superconducting artificial atoms can strongly interact with itinerant photons 

propagating in one-dimension transmission lines, forming the waveguide quantum 

electrodynamics architecture. The architecture is proposed to establish a quantum 

network to process quantum information. Electromagnetically induced transparency 

(EIT) is a quantum interference effect occurred in three-level Λ-type atoms. The 

absorption and dispersion of a probe light owing to the atoms is greatly modified by 

another control light due to a destructive interference effect. The atoms become 

transparent for the probe light, and the light can travel extremely slowly and even be 

trapped by the atoms. This controlled interference effect can be utilized to build a 

quantum memory, one of the fundamental components required for the quantum 

network. However, the lack of long coherent metastable states in superconducting 

artificial atoms poses a challenge to realize an EIT-based quantum memory. In this talk, 

we introduce two superconducting quantum circuits to achieve EIT. The required 

metastable state can be achieved by either the subradiance state of a coupled resonant 

qubits or a high-quality resonator. We utilize ac parametric modulation of the atom 

frequency to open up a transition to a suitable metastable state. The success of these Λ-

type EIT schemes will advance the developments of quantum memory in 

superconducting circuits. 
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