Recap Lecture 3: Coordinate Bethe Ansatz
XXX-model

Hamiltonian:
L L |
H = _JZSn'Sn+1 — _JZ (§(S;Sn+1 + Sn_ST:rl) + ; fwrl)
n=1 n=1

Symmetry group:
G=7Z/LZ x SU(2)

Using only U.(1):

L
L
Sy = Mande@HM

=2 - B
Solve model:
)M =1

[y = f(n) |n) with f(n) = ™"

E — Ey= J(1 —cosk) = degenerate states: |0) and [p(k = 0))



2) M =2
Vky k) = Z f(n1,m2) |ng, na)

no>ni

where

f(ni,ng) = Aetlkimithkong) 4 poi(kingtkony)

Energy:
M
E = JZ(l — cos k;) + Ey
i=1
Demand Ansatz is eigenstate:

0 A - ei(k’l—i-k‘g) Y 26ik1
' o eilkitke) 1 1 — Qpike

Demand periodicity: f(ni,n2) = f(ng,ny + L)

k1L =0+ 2mmy, mle{O,...,L—l}
koL = —60 + 2mme, mQE{O,...,L—l}

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

(3)

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

(Z)LZ)M.
2) For every m, find a different solution &k € CM.

2



