
Consider the rotor model in the one-dimensional chain with L sites and the periodic boundary condition,

Ĥ =
U

4

L∑
j=1

n̂2j − 2t
L∑
j=1

cos(θ̂j − θ̂j+1), (1)

where θ̂L+1 = θ̂1. θ̂j represents the angular variable defined at site j and n̂j is the angular momentum

operator that satisfies [θ̂j , n̂k] = iδjk. Let us write the (unnormalized) ground state in the limit that
t/U � 1 as

ΨG(θ1, ..., θL) =
L∏
i=1

ψ0(θi) +
L∑

i,j=1

cijψ1(θi)ψ−1(θj)

 ∏
k 6=i,j

ψ0(θk)

+ ..., (2)

where ψm(θ) = 1√
2π
eimθ. Show that cij decays as

(
t
U

)dij , where dij denotes the minimum number of links

needed to connect site i and j.
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