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ABSTRACT TE devices, necessary for eleaner, more efficient cooling, and
. i . X power generation [1,2,4.5]. In recent years, graphene, which
Graphene, owing 1o its unique ckctronic properties. has oy pibiv unique properties such as high thermal conductivity
become one of the active areas of condensed matler research g high electron mobility, has generated renewed interest in
with promising applications in future efficient thermoelectric b coarch [6-9). Although there is no wel -defined theoretical
(TE) and encrgy stomge devices. The present work reviews  jimig iy Z7, even a modest increase in value of ZT would pro-
Ehc stants "_“hm“"':]“"’_m POV nﬁp}f’rg'“ph""“ SYSEMS, yide gpportunities for applications [10]. Recent studies indi-
incliding single-layer. bilayer. and nanoribbons. The theory of - q1e hat 21 could be enbanced nearly fourfold by optimizing
TEF, based on the Bolizmann transport formalism in 2D sys- patential of graphene systems [11]
fems, is given. Ananalysis of the experimental data, in terms of - ppe TEp of g material is an important and interesting trans-
the diffusion :md. the phunup-dmg wnu?bulluns w_‘l‘E?. with port propenty for study because of its sensitivity to the compo-
regard 1o the various seallesing mechanisms operitive in £ Giion and structure of a system and 1o the external fields, It has
phene systems, is presenicd. The outlook on TEP for belter  peen abie to shed much light on the interaction of electrons
understanding of the TE properties of graphene is discussed. i phonons, impurities, and other defeets, be it metals [12],
bulk semicondue 3], or conventional 2D eonduc-
181 INTRODUCTION tor systems [13-15]. I is also known to provide informmi}\n
y 1o that of ¥ (or ity ), which
A wseful measure of the potential of a material for thermo- i say, in disti different i
electric (TE) applications is its TE figure of meril, # = $afk,  mechanisms operative in a system [12,16]. An optimization of
where § is the thermoeleciric power (TEP) falso called  the Seeheck coeflicient Tor any mal , therefore, involves
Secheck Tici @ the electrical ivity, and K the ing ppropritely ifying its i
thermal conductivity of the material. Materials, therefore, properties and provides a challenge for theoreticy and
that have an enhanced power factor (5°0) and reduced %, are  experimentalists alike o scarch for ways 1o increase the value
suitable candidates for efficient TE devices [1.2]. A desirable  of TE figure of merit. Geaphene, a monolayer of graphite
combination of the quantilies, 5, &, and &, are generally pos-  with the carbon atoms arranged in a honeycomb crysial lat-
sessed by semiconducting materials [1-3). -, is found 1o tice, exhibits interesting TE effects. For instance, compared to
have a high room temperature value of ZT ~ 1 Search is on for  elemental semiconductors, it has higher TEP and can be made
nanestructured materials for use in smaller and more efficient 1o change sign by varying the gate bias [17-19].
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