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Quantum Group in 2D Lattice Field Theories

Graphene Ripples in Graphene

"Ripples arise then due to spontaneous symmetry breaking,

following a me
hanism similar to that responsible for

the 
ondensation of the Higgs �eld in relativisti
 �eld theories"

P. San-Jose, J. Gonz�alez, F. Guinea, PRL 106 (2011)



2D Field Theory on a Honeycomb Lattice

Tight-binding model with the nearest neighbouring hoppings

a∼0.25nm
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Low-Energy Effective Theory

�(k) =
r

1 + 4cos

�

1
2

k

x

a

�

cos

�

p

3

2

k

y

a

�

+ 4cos

2

�

1
2

k

x

a

�

k

x

k

y

�

Low-energy ex
itations A Massless Dira


�

�

(�k) = �j�kj

L = i 


n

�

n

 

L =  


n

(i�

n

+ A

n

) 



Honeycomb Lattice in Magnetic Field
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Honeycomb Lattice in Magnetic Field
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Hofstadter Butterfly for Square Lattice (Hofstadter, 1976)
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Hofstadter Butterfly for Honeycomb Lattice
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The Quantum Group U
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The Quantum Group U
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allows to employ

the fun
tional representation



Harper Equation in Functional Representation
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Harper Equation in Functional Representation
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Conformal Invariance
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Functional Eigenvalue Equation
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