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Abstract

The optical properties of chemical vapor depositgnown graphene were
measured with high accuracy by spectroscopy eliigtoy in the energy range of 0.7
eV to 9.0 eV, which is spectrally broader compangith those reported in literature.
The refractive index (n) and extinction coefficigR) of graphene were accurately
obtained and compared with directly measured tratemee data. The absorption of
graphene follows the well-known fine structure dansin the visible range, becomes
lower below 1 eV, and shows a strong absorptiork @eaund 4.8 eV. The latter was
attributed to theesonant excitons near the van Hove singularith@tM point of the
Brillouin zone. A higher energy absorption peaks observedt 6.4 eVresulting
from theexcitonic effect of the-to-c~ transition at thé point of the Brillouin zone.
The multi-layer graphene, fabricated by repeateohstier, exhibit similar optical
properties to mono-layer graphene and the 4.8 abgorption peak exhibits a
layer-number dependent peak shift, similar to tkiol@ted AB-stackedmulti-layer
graphene. The broadband optical properties repartetthis letter are believed to
enhance the understanding of the optical propediiegaphene and will benefit the

development of graphene-based optoelectronic dgevice
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