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Abstract: 

The Moiré super-lattices has led to the observations of exotic emergent electronic properties such as 
superconductivity and strong correlated states in small rotation angle twisted bilayer graphene (tBLG) 
[1,2]. Recently, these findings has inspired the search for novel properties in Moiré plasmons. 
Although plasmon propagation in tBLG basal plane has been studied by near-field nano-imaging 
technique[3-7], the general electromagnetic character and properties of these plasmons remain 
elusive. Here, we report the direct observation of two new plasmon modes in macroscopic tBLG with 
highly ordered Moiré super-lattice. Utilizing spiral structured nano-ribbons of tBLG, we identified 
signatures of chiral plasmons which arises due to the uncompensated Berry flux of the electron gas 
under optical pumping. Salient features of these chiral plasmons are revealed through their 
dependence on optical pumping intensity and electron fillings, in conjunction with distinct resonance 
splitting and Faraday rotation coinciding with spectral window of maximal Berry flux. Moreover, we 
also identified a slow plasmonic mode around 0.4eV, which stemmed from interband transitions 
between the nested subbands in lattice-relaxed AB-stacked domains. It might open up opportunities 
for strong light-matter interaction within the highly sought-after mid-wave IR spectral window[8]. 
Our results unveil the novel electromagnetic dynamics of small angle tBLG and exemplify it as a 
unique quantum optical platform. 
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