
Implementation of the propagator method 
 

Path integral representation 
 
 For the full propagator 
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Super-propagator 

System decoupled 
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Minimal model 

Forced harmonic oscillator action 



 averaged over   

 Resulting super-propagator   
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Time kernels 

For ohmic dissipation 
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Under the previous choice of the spectral function  the 
final super-propagator is 
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Quantum master equations 
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The equilibrium reduced density operator 

Full operator 

Path integral representation 

Euclidean (imaginary time ) action of the complete system 

Reduced density operator of the system 



Final form 

Prefactor 

Effective euclidean action 

Imaginary time kernel 

Ohmic dissipation 



Non-linear model 
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Collision model 
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Mẋ

2(t0) F [x, y] =

Z
...

Z
dµ(↵) dµ(↵0

) dµ(�0
) ⇢R(↵

0⇤
,�0

)

⇥
↵⇤Z

↵0

Dµ(↵)

↵Z

�0⇤

Dµ(�) exp
i

~ (SRI [x,↵]� S

⇤
RI [y,�

⇤
])

SRI [x,↵] =

tZ

0

dt

0

 
i~
2

X

n

(↵⇤
n↵̇n � ↵n↵̇

⇤
n) + ẋ
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