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Abstract: Exciton-polaritons are composite quasiparticles hybridized between excitons and 

photons, which are very promising to develop quantum information devices such as entangled 

photon pair sources and polariton qubit devices by utilizing the fascinating properties of strong 

nonlinearity, Bose-Einstein condensation, and superfluidity. Organic–inorganic hybrid lead halide 

perovskites have attracted much interest in cavity quantum electrodynamics due to their excellent 

excitonic properties, including strong exciton binding energy and high oscillation strength. Here, 

tunable Rabi oscillation of exciton-polaritons in the lead halide perovskite microcavity is 

demonstrated, which experiences a phase transition between orthorhombic, tetragonal, and cubic 

phases by varying the temperature. Over the phase transition, the Rabi frequency is probed by 

tracing the dispersion relation of the exciton-polaritons using Fourier plane spectroscopy. Due to 

the emergence of ferroelectricity in the tetragonal phase of the perovskites, the Rabi splitting can 

be tuned by ≈20%, while the corresponding exciton oscillator strength is varied by ≈44% [1]. 

These results provide insight into novel functionalities of polariton devices by utilizing ferroic 

semiconductors, which can facilitate the development of tunable quantum devices. 

 
References: 
1. Choi et al., “Tunable Polariton Rabi Oscillation in Phase-Changing Perovskite Microcavities”, 

Advanced Science, 2025, 2417596. 

  



Prof. Chang-Hee Cho is a faculty member of Department 

of Physics and Chemistry at Daegu Gyeongbuk Institute of 

Science and Technology (DGIST). He received his B.S. 

degree in Physics from Kyung Hee University in 2002, and 

his Ph.D. degree in Materials Science and Engineering from 

Gwangju Institute of Science and Technology (GIST) in 

2009. He worked at the University of Pennsylvania as a 

postdoctoral researcher of Prof. Ritesh Agarwal’s group 

from 2009 to 2012. From the year 2012, he has worked at DGIST as a faculty member. 

His research interests include semiconductor optics, light-matter interaction, and quantum 

photonics.  

 


