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Abstract 
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The novel physics of graphene and its unique mechanical and chemical properties 

have led to unprecedented interest in this material. In this talk, I will present our 

recent studies of charge dynamics and many-body effects in graphene and few-layer 

graphene using optical and magneto-optical spectroscopy. Plasmons -- collective 

oscillations of charge carriers -- are important in understanding the many body 

physics of graphene. Our infrared study in magnetic field up to 18T showed that the 

plasmon resonance in graphene splits into edge and bulk plasmon modes in 

magnetic fields. The lifetime of the edge magneto-plasmon increases significantly 

with magnetic field, which provides new insights in the edge physics of graphene. 

Furthermore, we demonstrated that the coupling of graphene sheets leads to entirely 

new properties in few-layer graphene, including new effects in band structure, band 

gap and electron phonon interactions. I will also give an introduction to the research 

facilities at the National High Magnetic Field Lab and how to become a user of the lab. 
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