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Abstract

Ultrafast Photoluminescence from Graphene
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Since graphene has no band gap, photoluminescence is not expected from relaxed charge carriers. We
have, however, observed significant light emission from graphene under excitation by ultrashort (30-fs)
laser pulses. Light emission was found to occur across the visible spectral range (1.7-3.5 ¢V), with emitted
photon energies exceeding that of the excitation laser (1.5 eV). The emission exhibits a nonlinear
dependence on the laser fluence. In two-pulse correlation measurements, a dominant relaxation time of
tens of femtoseconds is observed. A two-temperature model describing the electrons and their interaction
with strongly coupled optical phonons can account for the experimental observations.

DOI: 10.1103/PhysRevLett.105.127404 PACS numbers: 78.67.W), 44.40.+a, 78.47.J—, 78.60.Lc

* Photon energywavelength conversion:
1.5eV ~ 800nm (excitation beam frohnsapphireosci
1.7-3.5eV ~ 35r30nm (covers detection range



Expefimentalssection

We investigated single-layer graphene samples exfoli-
ated from kish graphite (Toshiba) onto mica substrates
[17]. The samples, investigated under ambient conditions,
were excited by 30-fs laser pulses at a photon energy of

Sample:
Exfoliated graphene on mica substrate

Excitation beam:
80MHz moddockedTi:sapphireoscillator
(1.5eV=800nm photon enerd30fs pulse duratioh

Detector:
Sectrometer with CCD array detector



