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Recent progress in controlling band dispersion, topology, and interactions in moiré 
systems and multilayer graphene has enabled the observation of fractional quantum Hall-
like states without Landau levels formed under strong magnetic fields [1, 2]. These states, 
known as fractional Chern insulators (FCIs), arise from strong electron correlations in 
partially filled Chern bands and exhibit fractional quantum Hall-like topological order 
[3,4]. While the quantized DC Hall conductivity provides a hallmark of the topological 
phase, understanding the properties of the associated quantum Hall liquid also requires 
investigating its low-energy collective excitations. 

In this work, we consider the checkerboard model, a lattice model that hosts an FCI 
phase [4], and calculate its finite-frequency response functions. We analyze the resulting 
optical spectra in terms of collective excitations. In particular, we investigate the possible 
contribution of a chiral graviton mode by comparing the optical spectra with the spectral 
functions of operators designed to probe collective excitations in the FCI [5]. 
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