
 

Chapter 2 The Second Law

Observation There is a directionality
to manyprocesses Heatflowsfrom a
hotter to a cooled not the other wayaround Why
We will see this is matter of probability but
so high a probably it's effectively in en table

GeneralPlan
Look at describing a single system's states

FED
Allow A to interact with B

See how state A B evolve

3 are physicalexapler
D Einstein said
2 ideal gas3 2 state paramagnet usually inpuller



2 Two state systems
Cartoon systa coin flip Two outcomes H T

d g flip 4 coins
some possible newly

2 16possibly
H H H T
H H T H
T T H H

Jargon
Micro state specify the stateof each

particle
e g HH T H

Macrostate specify some macroscopic
property e g 3 Heads

Multiplicity of microstates correspondsto one macrostate
1134 4

list then HH H T
H H T H
H T H H
T H H H

r all 24 16 total ifmicrostager



probabilityof 3heads in 4 tosser is
the
p ALI 4

formula see txt for devinato

N Number of winsMz of heads
ACN m

ninety Y
N choose m

e g 114,37
3 15EE 4

Interpret There are 4 way topick the first H
3 2nd H
2 3h I

but those 3 H's could be arranged
in le diffent order 6 3 3 2
so we need to divide the ofcombination by 6 if we are ofinterestedin the mainstate 317 s

I 14,31 3437 334
2

114,3
3114 371 4



Seeproblem 2 1 2 2 to scale
it p 2,3 is A HW

2 state paramagnet

TT ITIL ITT

Np ofspin up dipoles
Ny ofspin dow dipoles

Na Na t Nu
Magneto energy

in an extend field
L Nt Na

ALN In NEIN NA

ANI NEIN


