Studium grafenu na UFCH JH

Martin Kalbac

martin.kalbac@jh-inst.cas.cz

Ustav fyzikdlni chemie J.Heyrovského AV CR, v.v.i.

www.nanocarbon.cz

.’.’.’.’.’J.”’ 111111111111111‘~

z X X X X I I Z 1 1 X 1 > S A R W R A A
z } . S,
4 - X L
. - &




What is graphene ?

Graphite =
/0’/.\0—/’\0———-)\.
i M Y

.\\. /’\. ’_J\. ’____’\.

.\. ,——"/\‘ /’/\‘, _/’/

/o /J\o _-—”\.

/ /
o ——% g — —— &
/ ./ ‘/ ./




Industrial interest
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Patents related to carbon nanostructures

Fullerenes 13000 (1985)
Carbon nanotubes 30000 (1991)
Graphene 9000 (2004)

Material World

Cumulative number of new
patent applications for graphene

As of May 30, 2013: 9,218
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Graphene @JHIPC
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Raman spectroscopy, AFM, SEM , etc.
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Isotope labeling /;my

CVD:

1000°C
30 min




Doping of graphene
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Graphene for electronics /WI/W

Why is Graphene is good for application in electronics?

-Good thermal conductivity —thermal management
-Small size — density of transistors can be high

-Fast switching- high frequency electronics

-Good electrical conductivity —construction of leads
-New type of electronic devices




BISFET (Bilayer PseudoSpin Field-Effect Transistor)* W
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Towards a , Green” transistor

- New type of transistor
- 1000 times less energy consumption than MOSFET
- Can be made from non/weakly-interacting graphene layers




Raman spectrum of 1-LG vs. 2-LG
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Isotope labeling in the study of carbon nanostructures /Wl/m/

(vO-v)/ vO = 1- [(12 + c0)/(12+c)]V2

¢ VO - frequency of particular mode in Nat-C sample
e c - concentration of 13C in enriched sample
e c0=0.011 is the natural abundance of 13C.
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Isotope labeling in 2-LG
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Doping of 2-LG /;Wl/m/
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