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Entropy as disorder

If the particles represent gas molecules at normal temperatures
inside a closed container, which of the illustrated configurations
came first?
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If you tossed bricks off a truck, which kind of pile of bricks
would you more likely produce?

Disorder is
more probable
than order.
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God’s design 1s powerful, certain and elegant.




People’s power is gigantic, chaotic but orderly

Big number’s power 1s gigantic, chaotic but orderly




Country by country: how coronavirus case trajectories compare

Cumulative number of cases, by number of days since 100th case
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Maxwell’s demon
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“call him no more a demon but a valve”
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“the second law of thermodynamics has only a statistical certainty”
Maxwell 1867
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Entropy (units of k)
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0 1 0 | 100 2.8x10% 1875 2.8 x 108!
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2 15150 10.7 98 3.1 x10%° 185.3 1.4 x 1085
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61 7.7 x10% 160.9 39 88x10* 103.5 | 6.8 x 10'!4
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Entropy (units of k)

80 60 40
300 —————F————T7 T T _ L N o
250E /’!\ftotal 5 JliCEdET\El%Stotaligf q @\gﬁél‘]/%*i%ﬁf}g&% '
- e
L~ // //”>- dStotal dSA dSB
200~ ™ _ N -
150 :—\-\ / ] dqpa dqs dqu
t M- ;
50 / ™~ dqa dqs dqp
B e e ep s aaa i, S dS, dSg
20 40 60 80 10 =
gp —— dq A dq B

L  FEFHI » Sa% quERIRIRS £ BLS Y i RiTAIS 2% |
CAIEIEE R WA GOREHE 0 Ty = T,

S qEIARA ARG SR H T B

B > SRR ARy,

dS 1 \ o B
E-T E=q, PEREALHEKEENRGELD !
AS =— =% B R BRAERTE 2 !



AN INTRODUCTION TO

I Statistical
Th@ﬂﬂ(]' ' Mechamcs

L]
A : (o THIRD EDITION

» o"'
- L S . "‘,

» » “y
- - . 'n
a h [} -l.

o P 'J.' > /

- '." v

- » -

Daniel V. Schroeder




