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Maxwell’s Demon
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@ Kelvin fE3X4~ “44” ¥R~ Maxwell’s demon
The defination of a “demon” according to the use of this word by
Maxwell, is an intelligent being endowed with free will, and fine
enough tactile and perceptive organsation to give him the faculty
of observing and influencing individual molecules of matter.



“The Sorting Demon of Maxwell”, Kelvin, Nature 20, 126
(1879)

THE word “demon” which originally in Greek meant a supernatural
being, has never been properly used to signify a real or ideal personifi-
cation of malignity.

Clerk Maxwell’s “demon” is a creature of imagination having cer-
tain perfectly well-defined powers of action, purely mechanical in their
character, invented to help us fo understand the “Dissipation of En-
ergy” in nature.

He is a being with no preternatural qualities, and differs from real living
animals only in extreme smallness and agility. He can at pleasure stop,
or strike, or push, or pull any single atom of matter, and so moderate
its natural course of motion. Endowed ideally with arms and hands
and fingers—two hands and ten fingers suffice —he can do as much for
atoms as a pianoforte player can do for the keys of the piano—just a
little more, he can push or pull each atom in any direction.
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Fantastic beasts in physics and where to find them
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Zeno’s tortoise

Lapalace’s demon
Maxwell’s demon
Boltzmann’s brain

Schrodinger’s cat
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o LRI MIENALZ = FNRLZ p=eFH)z

o RN BARS = I8 + RE, BARGAT IR
TS, RGRHN ) reduced density matrix A1 1E M 28 25
I%) density matrix FH ]

Hr=H+Hr+H;  pr=|TNT]
Sr=—ksTriprinpry =0  (HMAKKNHE)
p=Trripr} o e P

S =

—kpTr{pInp} #0 AGAEE

@. “Canonical Typicality”, Goldstein et al, PRL 96, 050403 (2006)
@. “The foundations of statistical mechanics from entanglement: In-
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Abstract. We show that the nearest-neighbour correlations of the honeycomb, triangular
and square [sing models can be obtained by using only the star-triangle relstions and simple
assumptions concerning the thermodynamic limit and differentiability. This gives the
internal energy, and hence the free energy and specific heat.

1. Introduction

Since the original solution of the two-dimensional Ising model by Onsager (1944),
many alternative derivations have been given. Onsager diagonalised the transfer
matrix by looking for irreducible representations of a related matrix algebra; Kaufman
(1949) simplified this derivation by using spinor operators; Schultz et al (1964), and
Thompson (1965), further simplified it by using fermion operators.
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Mayer’s cluster expansion
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