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xxz open chain

• Bethe ansatz solvable if certain conditions are met
Nepomechie(2003)

• Dirichlet limit

k=odd (even) if N= even (odd)
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• Energy

• Constraint Eq.

•Bethe ansatz Eq.
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inhomogeneity

• xxz spin chain with alternating spectral parameters

• Bethe ansatz can be written as
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Continuum Limit

Bulk and Boundary Energies
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SG model with two boundaries

• Boundary S-matrix
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Relations of boundary parameters

• Bulk energies:

• Boundary energies:

• Periodicity argument (next):
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• Path integral of boundary sg action

• Periodicity

• Periodicity of kappa
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• scattering on one boundary:

• Soliton to anti-soliton:

• Soliton to soliton:
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Excited states
• Counting function:

• BAE:

• other states are from 
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Excited states
• Lattice counting equation:

• Ex: no holes, complex roots, … for k=1

• Continuum counting equation:



APCTP Focus Program 2005

Nonlinear Integral Equation
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Ir limit
• Large L with 1 hole:  k=1

• Yang equation

if constraint eqs. Are satisfied
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Uv limit 
• consider only holes & specials and rescale

• Standard uv calculations lead to
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x
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c=1 free boson on a strip

• Conformal BC • Bulk Dimension

• Compactified boson
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Conformal Boundary Conditions

1. Dirichlet BC

– Boundary state

– Partition function

2. Neumann BC: Dirichlet of the dual boson

r
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A New BC

• Boundary action

• Partition function

• Periodic condition in time direction

• Periodicity:
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Canonical quantization

• Mode expansion

• Conjugate momentum

• Zero momentum

• Commutation relation

• hamiltonian



APCTP Focus Program 2005

• Wave function and momentum quantization

• Energy and conformal dimension

• Dual to dirichlet bc: winding to (shifted) momentum
• Consistent with periodicity of kappa

• Same as uv limit if
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Numerical analysis: ground state
• Normalized Casimir energy
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• Near uv region

• Boundary cft vs. tcsa
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• Near ir region: Luscher correction due to a 
fundamental breather
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Numerical analysis: excited states
• Normalized Casimir energy of 1 hole state
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• Normalized Casimir energy of 2 hole state
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Future directions

• Other bulk excited states

• Boundary excited states

• Removing constraints (rafael’s talk)

• Extension to super sine-gordon
models 

• applications


