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Light-matter interaction in the nanometer scale is at the heart of nanophotonics. The 

realization of strong coupling between light and matter lead to the formation of 

quasiparticles that are part light part matter, which is important for exploiting 

dynamical Bose-Einstein condensation, many-body effect or nonlinear optics.[1] 

Traditional way of increasing the light-matter interaction strength relies on improving 

the quality factor of a microcavity that efficiently bounds the light within the cavity to 

interact with the matter. Plasmonic nanoparticles, viewed as poor cavities, can offer 

another route to enhance light-matter interaction by confining light into a deep 

subwavelength volume. In the talk, I will show how we can realize the strong 

coupling of plasmon in individual nanoparticle to the excitons in an atomic layer of 

tungsten diselenide. The dispersion of the hybrid states (plexcitons) can be mapped by 

gradually red-shifting the plasmon resonances across the excitonic resonance (Figure 

1). This measurement is performed on individual nanoparticle, by successively 

depositing a dielectric coating onto the hybrid system. Strong coupling regime is 

reached in a single silver nanorod-monolayer WSe2 system.[2] If the excitonic 

material is inserted into the nanogap between a silver nanocube and a mirror, the 

hybrid system is in the weak coupling region with enhanced luminescence,[3] due to 

the orthogonal of the electric field with the in-plane exciton transition. The number of 

exciton involved in the plexciton formation is discussed in both works. 

 

Fig1. Mapping the dispersion relation of plexciton in individual nanocavities. 

 

1. G. Khitrova, H. M. Gibbs, M. Kira, S. W. Koch, and A. Scherer, Nat. Phys. 2, 81 (2006).  

2. D. Zheng, S. P. Zhang, Q. Deng, et al., Nano Lett. 17, 3809 (2017). 

3. J. W. Sun, H. T. Hu, D. Zheng, et al, Submitted.   


