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Energy transduction efficiencies of biological motors and
mesoscopic thermodynamics

Student: I-Tsun Cheng Advisor: Dr. C.-H. Chang

Institute of physics
National Chiao Tung University

Abstract

This thesis is devoted to understanding the high efficiency of energy transduction
inbiological motors. This process can be roughly divided into a chemical process
including orbital reconstructions, like ATP hydrolysis, and a physical process of
protein conformational change. In this work, we focus on the latter and question
about whether the efficient physical process is due to biological evolution or basic
physical law. If the latter is true, high efficiency should occur for any microscopic
systems. To test this question,.we write computer code to simulate ideal gas
expansion in a microscopic tank exposed to different forces. We quantify the working
efficiencies between reversible processes and free expansions, demonstrate some
peculiar phenomenaemerging in mesoscopic thermodynamics, and the results

arisingfrom modified macroscopic formula.
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