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Entropy, Energy, Temperature: 1
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Ordered versus typical state: e%% states in total

a typical state: the
energy is still, £ = 100 A

Ordered state: 400 atoms, 1/4

are excited, £ = 100 A
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Possible states after one “hop”

one of 30,000 micro states.
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Possible states after two “hops”

one of approximately 800
million states
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Possible states after three “hops”

one of approximately 25
trillion micro states
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After many “hops”, the system has “thermalized”

explores many new configurations
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“thermalized” means that the system is equally likely to be in any of its e%%> microstates
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Two thermalized states, separated by a partition
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When the partition is removed the system thermalizes

When the partition is removed the system

hops exploring all configurations. This is a
significantly larger number than those with
E, =80A
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The energy stops flowing
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The condition that system 1 should be in equilibrium and that the additional
energy dF; should be rethermalized as heat d@1 (heat is energy shared by many
particles), is usually written as dS = dQyev /T where “rev” stands for reversible.
We will explain the “rev” business more carefully in a little bit



