
Lecture 4- Thermo review

Last time:

• Discussed micro canonical

partition function RCNN,E)

• Asserted that f- Krs logic
is a good definition of entropy

• To go farther , good
time to

review key parts of thermo

① First law : conservation

of energy . Energy not

created or destroyed



however
,
when we study a

system definition of system
matters

Important situation :

I I
system , canst N✓

can change, Energy can flow
canst µ ,V ,E

for system , change in

internal energy =
heat in - work

done

1dE=dq-dw-]-



Reminder : infinkssibles show the response
of a function to a very tiny change
in an argument

f- ( ✗ text = flats✗ 1¥. ] t . . .
so If = f- (✗ +0×1- f-(✗ 1 I sx[d¥]
or df = d÷ . dx

for multi dimensions
,

dxdy =0 so

df = f- (✗ t DX ,y try , . . .) - flay , . . . )

=f¥)dx t dyt . . .
y,... dy ✗ ,...

Some idea as chain rule

¥z=(¥K¥) +1%11%1 . - .
total change in f fan path É_¥×
If = fpaµdf



put I. 8 because depends on
path taken . However,

change in E does not

b

DE = fatty - diol
a = N

,
V
,
,
E
, for change in volumeb-- N

, Vi , Ez [d-w=PdV@ canst
=-pedN @

indifferent kinds of work jeg
mechanical

,
chemical

{ is a statefun-t.in -

differentials
depends only on macro variables

to

ECA,B. c)⇒ dE=(¥|dA+ . ..
= ?(¥;)dti= -Ew



② 2nd 1W . that is not a stele
function , but exists a quantity
dS= d-QIT

,

which is

5lb) - Saff? d-% for

any path from a -> b

s is called entropy
Rearrange first law

DE = d-Q - IW

ds=¥dE-¥W
= f-de -ftp.#-ifdti)-PdV/,-tiy&N



Can do some differential for S

SCN , v. E) :

dt-fs-nf.int/Eldut(%1d.:N
, E

I ' l'

un

P
- MA =

, ¥
Reminder : this follows from 1st law

and definition of work

6520 for any process in an
Isolated system, with 05=0

only for reversible trcnfwmahins
The universe as a whole is an isolated

system so any process we
do likely

increases total entropy



Why do we need to know this?

for micro canonical ensemble,
S is a thermodynamic potential
Itis maximised under any process

If we know SCN
,KEI , we

can compute any thermodynamic

quantity of interest

Recall , for
N
,
V
,
E

S = KB Incise)

And we see

¥-181m. ¥ -181m¥ -¥1m

We will have analogous results
for canonical ensemble /Nist)


