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∑
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Scattering B(θ1)B(θ2) → B(θ2)B(θ1)

with amplitude eiδ(θ1−θ2) = − tan(π/2λ−i(θ1−θ2)/2)
tan(π/2λ+i(θ1−θ2)/2)
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∑
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∑
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By summing up: one complex integral equations C. Destri, H. de Vega
Nucl. Phys. B 358 (1991) 251.
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HB =
∫L
0

{

1
2(Π)2 + 1

2(∂xΦ)2 + µ cosh(bΦ)
}

dx+M0 cosh
(

b
2(Φ(0) − ϕ0)

)

Reflection B(θ) → B(−θ) with amplitude R(θ, η,Θ) = eiδR(θ)

Matrix elements 〈b0|2n〉〈2n|bL〉 =
∏n

i R̄0(
iπ
2 − θi)RL(iπ

2 − θi)

Multiparticle eigenstates with opposite rapidities :
{θi} = {θ1,−θ1, θ2,−θ2, . . . , θn,−θn}

0
L

v

m

iRapidities are determined by

m sinh(θi)L + δ(2θi) +
∑

[δ(θi − θj) + δ(θi + θj)] = 2πni

Energy: E = 2
∑n

j=1 m cosh θi

Partition function Z(L, β) =
∑

{θi} e
−β

∑

i

(

2m cosh θi+log R̄0(
iπ
2 −θi)RL(iπ

2 −θi)
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ε(θ) = 2mL cosh(θ) +
∫

[δ
′
(θ − θ

′
) + δ

′
(θ + θ

′
)](1 + e−ε(θ

′
))dθ

′

Partition function Z(L, β) at the saddle point

Z = e−βF ; LF =
∫

cosh(θ)(1 + 2R̄0(
iπ
2 − θ)RL(iπ

2 − θ)e−ε(θ))dθ

Ground state energy exactly:

LE0(L) =
∫

cosh(θ)(1 + 2R̄0(
iπ
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