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Model – Ising chain

Hcl = −
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j=1
Jjσjσj+1

CLASSICAL CASE

∂P(σ, t)

∂t =
∑

j

Wσ,σj P(σj , t)−
∑

j

Wσj ,σP(σ, t) Glauber M.E.

• Symmetrization of transition matrix W
• Heat-bath choice for W
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Imaginary time Schrödinger equation



Model – Ising chain

Hcl = −
L∑

j=1
Jjσjσj+1

QUANTUM CASE

ĤQA(t) = −
∑

j

Jj σ̂
z
j σ̂

z
j+1 − Γ(t)

∑
j

σ̂x
j Transverse field Ising chain

ξ
∂

∂t |ψ(t)〉 = ĤQA(t)|ψ(t)〉
ξ = i (RT)
ξ = −1 (IT)

Real time and imaginary time
Schrödinger equation



Methods – Fermionization

ĤSA(t) ĤQA(t)

Jordan-Wigner
transformation

Ĥ(t) =
(

ĉ† ĉ
)( A(t) B(t)
−B(t) −A(t)

)(
ĉ
ĉ†

)
BCS form

|ψ(t)〉 = N (t) exp
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2
∑
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Zj1j2(t)ĉ†j1 ĉ
†
j2

)
|0〉

ξ Ż = 2
(

A · Z + Z · A + B + Z · B · Z
)



Results – Density of defects and residual energy

Ordered case
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Disordered case
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Thank you for your attention




