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The information driven particle energetics
and

the efficiency of Maxwell demon

Student: Tzu-Te Liu Advisor: Dr. C.-H. Chang

In the famous physical thought experiment "Szilard
engine"[2], Szilard demonstrated how we can obtain a positive work
"+kbTIn2" during an isothermal cycle, which apparently violatethe second
law of thermodynamics. This law declared that it is impossible to produce
work during a cyclic process connected to a single heat reservoir. Unless
we would have a Perpetual motion machine of the second kind. Thus, is the
Szilard engine the Perpetual motion machine of the second kind? Well 1t
1s not. During the experiment and the simulation, we will introduce the
information contents to.solve this paradox, which will convert the
information contents into free energy[5]-[9].

In this thesis, we will start from studying the information-to-energy
efficiency discussed in Sagawa and Toyabe™ s experiment[4]. Then, by using
simulation, we will construct the Szilard-type engine and calculate the
information-to-energy efficiency. Because of the environment and the
construction, the efficiency of our setup will not reachl00%. We will
change the parameters of the environment to see how large the efficiency
can reach.
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