
Recap Lecture 3: Coordinate Bethe Ansatz

XXX-model
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Symmetry group:

G = Z/LZ× SU(2)

Using only Uz(1):

Sztot =
L

2
−M and H =

L
⊕

M=0

HM

Solve model:

1) M = 1

|ψk〉 =
∑

n

f (n) |n〉 with f (n) = eikn

E − E0 = J(1− cos k) ⇒ degenerate states: |0〉 and |ψ(k = 0)〉
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2) M = 2

|ψk1,k2〉 =
∑

n2>n1

f (n1, n2) |n1, n2〉 ,

where

f (n1, n2) = Aei(k1n1+k2n2) + Bei(k1n2+k2n1).

Energy:

E = J
M
∑

i=1

(1− cos ki) + E0 (1)

Demand Ansatz is eigenstate:

eiθ :=
A

B
= −

(

ei(k1+k2) + 1− 2eik1

ei(k1+k2) + 1− 2eik2

)

(2)

Demand periodicity: f (n1, n2) = f (n2, n1 + L)
{

k1L = θ + 2πm1, m1 ∈ {0, . . . , L− 1}

k2L = −θ + 2πm2, m2 ∈ {0, . . . , L− 1}
(3)

Solution, use equations (1) - (3) to:

1) Find ”L choose M” different eigenstates, characterized by m ∈

(Z/LZ)M .

2) For every m, find a different solution ~k ∈ C
M .
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