Periodic Frenkel-Kontorova Model

We consider a double-sided infinite sequence of particles,
connected by springs and placed in a periodic potential. The state
of the system is given by a sequence {x;};cz € R%. The formal
energy of the system is

E({xitiez) = Z %(Xn+1 — Xn — 3)2 — V(xn)

nez

where the potential V' is choosen to be a periodic function.
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Figure: Frenkel-Kontorova Model



Quasi-Periodic FK Model

We will consider Frenkel-Kontorova models with quasi-periodic
potentials. The formal energy of the system is

1

({xitiez) = ) 501 = x0 = 2)° = V(xn)
neZ

where the potential V' is choosen to be a quasi-periodic function
with irrational frequency «

V() = V(0c)

where o € R? is an irrational vector.

(k-a¢Z, VkeZ?—{0}). Vis a function from T¢ to R.
Example

V(6) = sin(270) + & sin(276 - v/2),

where V(01,6) = sin(2101) + 1 sin(276,), @ = (1,V/2).
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