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Room temperature IQHE in Graphene

[ “Room-Temperature Quantum Hall Effect in Graphene”, Geim group,
Science 315, 1379 (2007)]
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Any theoretical physicist of any good knows six or seven different theo-
retical representations for exactly the same physics. And he knows that
they are all equivelent, and that nobody is ever able to decide which
one is right at that level. But he keeps them in his head hoping that they
will give different ideas for guessing (new theories).
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“Knowing versus Understanding”, Richard Feynman



Laughlin’s gedankenexperiment:

ML A5 A6 3 1 Hall R0
B
i N

flux
O(t)

Tl

<




MAANE 2 (A A 76 &1 Hall B0,

o HHET Hall 35 & AEAEHFTEH T v W BT .

o i} E‘J%%ﬂ%%ﬁk%ﬁ%é@%ﬁio SN 2
o (H2AFFERFIRII W] SR chiral 1A

@ Hall 51 TKNN FEiAR

1 e
Vi = ﬁvksk - ﬁE X Q(k)

2
e A HH
Jy:_BE Vk=%Ex § Qyy (k) ikiid
k k

J 2 2
Oyx = E_i = % ; Q,y (k) = Zfr_h /Qdkxdky Berry connection
1
= GoC [First Chern number: C; = o /QdkxdkyJ

v XA IERUN, TKNN %8t e bkl R o



MIFFME JEE =T Hall %)/ : Hofstadter Butterfly

[D. R. Hofstadter, PRB 14, 2239 (1976)]
“Godel, Escher, Bach: An Eternal Golden Braid”
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MIFFME JEE =T Hall %)/ : Hofstadter Butterfly

x: Magnetic field; y: Chemical potential; Color: Integer Hall Conduc-
tance




Fractional Hall Effect
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