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Graphene’s Optical Response, Inception

Graphene by M. I. Katsnelson, Cambridge University Press ‘12

Adapted from R. R. Nair et al., Science ’08

✓ Fine-structure constant determines 
the optical response of free-
standing graphene.
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Adapted from V. G. Kravets et al., PRB ‘10

✓ Fine-structure constant also 
determines the optical response of 
Si/SiO2 supported graphene.
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Spectroscopic Ellipsometry of Graphene on Standard Substrates

Adapted from M. A. El-Sayed et al., Nano. ‘21 



hBN’s Fundamentals 

Adapter from J. D. Caldwell et al., Nat. Rev. Mat. ‘21



hBN Substrates for Graphene Electronics, Inception

Adapter from C. R. Dean et al., Nat. Nano '10



Rigorous optical response of bulk hBN
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SE Response from hBN Supported Graphene



High-sensitive SE Approach (to be extended to other 2D Ms)

Adapted from G. Ermolaev et al., Nat. Comm. ‘22

✓ Around TPS – perfect absorber

✓ Graphene’s absorption on hBN may exceed the one of graphene on SiO2/Si by about 60%
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