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National Chiao Tung University

Abstract

In macroscopic system, fluctuation of the system is very small and cannot lead
to observable and significant deviations from the system’s average behavior, the
system behavior also can describe by the classical thermodynamics. But in small
system, the fluctuations can lead to observable and significant deviations from the
system’s average behavior. So, we cannot well describe the behavior of systems by
classical thermodynamics. Therefore, fluctuation theorems embody recent
developments toward a unified treatment of arbitrarily large fluctuations in small
systems. In 1997, Christopher Jarzynski showednonequilibrium equality for the free
energy difference, called the Jarzynski equality.:In this thesis we will discuss the
energy transduction in microscopic system by the fluctuation theorem and Jarzynski

equality.
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2.1 Jarzynski Equality #f:&L
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2.1.1 Isolated Hamiltonian system
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2.1.2 Non-isolated system
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