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Abstract

Path integral is a mathematical tool which offers an alternative view point for
guantum mechanics. In addition to its wide and well known use to study quantum
phenomena in closed systems at all levels, it has proven to be a powerful and elegant
tool to investigate dissipative systems as well. Dissipation results from the coupling
of the system to its environment which causes an irreversible transition of energy
from the system to the environment, damping and fluctuating of the system and
decoherence phenomenon.

In this dissertation we review the path integral approach to quantum mechanics and
employ it to study a specific dissipative model, after describing it within Heisenberg
picture. The model on which we focus is a system coupled to its environment taken
to be thermal reservoir of harmonic oscillators. By integrating out the environment
degrees of freedom an effective action weighting the paths of the open quantum
system in the functional integral description is obtained, thereby describing the state
and dynamics of this system from the equilibrium reduced density matrix constructed
using this action.

Keyword: path integral, quantum dissipation, propagator, coupling, damping,
fluctuating, thermal oscillated reservoir, influence functional, effective action,
open quantum system, equilibrium reduced density matrix.
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Wl Do alls D s 2 )y Lo S5 I Y e 3 A1 pleo DU 2l
ty — t; = K(xg,t,2;,0) — 6(xy — x;) (2.51)
o U3 e e dpad) oS e Ll s e s OV ity aeledl B3 Y] o Loy
A O M Tl Bd) g ad o2 0F 3 el 58l L) oo i € w2 Wsles
(3 e ) Sadze ol L Gl SYlall bl 3ms el e

Cplaze s e B f‘,;dwy@\ olatl,y p\ o L}fm\.a\ s S b oy G,;,;g

ety G A ook TSN ol ey 215Y b oy

1
L= g (2.52)
o1,

S|x] :/ti dtémx (2.53)
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0

[e=]

+/ ds(zé 2w2§2) (2.62)

AV LTl Blaa Y1 NS g,y ds sk oAl e Jiran I O I, B 0N ol
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n=1

s 35S 501 0T vy Blalne Q)LL) o oK1 o il 3 STU 501 B 0 2
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n=1
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