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Control of plasmonic proper�es has become essen�al part of many current technologies from 
biomedicine to photocatalysis and energy conversion. In this presenta�on we will show our 
correla�ve microscopy study of high quality single layer CVD graphene that is combined with 
hexagonal boron nitride (G/h-BN) for controlling graphene opto-electronic proper�es. We 
observed highly enhanced Raman intensity along the G/h-BN edge (10 – 150 nm, with 
maximum at 80 nm) under visible light excita�on. It was unexpected as graphene typically 
exhibits plasmonic oscilla�ons in infrared frequency range. The enhancement arises only  on 
p-type Si substrate whereas on SiO2 substrate the signal is suppressed. We will describe a 
model of localized concentra�on of electrons in graphene in perpendicular orienta�on at the 
h-BN edge. Such mechanism is supported by microscopic op�cal absorp�on and AFM-in-SEM 
analysis showing enhanced electron contrast at the edge. We also introduce physics-based 
FEM simula�ons of radio-frequency field distribu�on on the heterostructures, which shows 
the field focusing and fully corroborates the experimental observa�on. We will discuss how 
these results mo�vate novel ideas for plasmonic device designs combining graphene with 
diamond and oxide materials. We will also introduce a novel direc�on where plasmonic 
enhancement at stable frequency can be achieved by spontaneous assembly of hydrogenated 
or oxidized HPHT and detona�on  nanodiamond complexes with silver or gold nanopar�cles. 
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