Implementation of the propagator method

Path integral representation

For the full propagator

K(z. Rt R,0) = /w m /R P/{m(t’) DR(#) exp{%S[x(t’),R(t’)]}

Initial density operator p(z' Ry, Q" 0) = p(a',y,0) p(R,Q’,0),

Reduced density operator as a function of time
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Super-propagator
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System decoupled

from the bath J(x,y, t;2",y',0) = Ko(x,t;2',0) Kq (y, 59", 0)



Minimal model
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averaged over
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Resulting super-propagator
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Time kernels
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Double integral in the imaginary part of the super-propagator
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Under the previous choice of the spectral function the
final super-propagator is
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With boundary condition J(x,y,0"2",y',0) = 6(x — 2")o(y — v/')




Quantum master equations

High temperature limit T (z, 2’ t;y,y',0) / / Dzx(t")Dy(t’
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The RW quantum master equation: Lindblad form
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The equilibrium reduced density operator

Full operator (:cR|e_5H|yQ) = p(z,R;2,Q, 3)

Path integral representation
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Euclidean (imaginary time ) action of the complete system
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Reduced density operator of the system
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Effective euclidean action
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Imaginary time kernel
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Non-linear model
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where (File(t)[ilx(t")]) = 5 3" {C kle(t)Cula(t)] +
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Collision model
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This gives Flz,y] = [det(1 F N[z, y])]T' with N;; = d;;7; and
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Defining the scattering function S(w,w’) Z 1920 (w — Q)6(w' — Q)
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