
Lecture 13

[ Midterm ,
Fri -Fri]

No class next week

go.f-f.hr
"2- body Correia has function



PE = - an Zcenfig
Is

2-config = fdx e-
BUCH

Approx : pair energies

UCÉ) = ¥.

Upaircrij)

Lennard - Totes

r rij-lj.ir?1
""¥÷÷(**•



-BEucrijlCPE> = ¥ fdr, .. . drn 2- ucrij ) e i>ji >j
T

U
,z
t U

iz f . -- U,n t Uz, f - - -

= N" fd-rid-i.ucr.zifd.me"""
-

I
=p? fdr, fdr, g

" '

em
,
r
, ) term of

NTN-1 , 9
"
Er
,,
r
, ,



= 2nNpfo①→ ← sees to zero

drrzucrlgcr)

Ein.
# particles up to distance a ]

= 4mg SIR girl ? UH ✗ # molecules
0

¥'

double country



Pressie connected A= - kstlnz

P= - 0¥ = KBT

Z-fdi-ne-pucrisisi.si
V

Reduced coordinated Si =

s

⇒

f. = ✓
"
3.si'

F→
É
v.v,E

"



ZCN,v,T) = JDFN e-P
"" ' " ")

É=u
'

B. §
dr
,
= V
"

sdsi

= ✓
NJd §n e-BU[V'

↳
si
,
V'" sz . .-

, vk.sn]

=
01^2

= [NV
'

[B] + VN§µ[ is]]
✗¥

= ¥ [F- . 2- + VN [B]]

%[BdsN [- B¥ e-
But ]

]
-



[• dsn [- B¥ e-
But ]

]
-

ou
= É ¥.

=&-Fi ) . 3-v-k.si
i = I → i = i -

ri = V1
'"
si

= z.ly??.C-Fi ) Si)

= ET Fi . ri
T.fi



P = Kst 01¥
= KBT [ Ny tf Nfd C- §, E. ii.a) e-

P"]
-

= Kst[I +¥§dÑ(- gu -2 fire-P"")
= Nk÷T + ¥ ( ¥?Fi - ri>~

Finial
Pidal



Upair =¥j Ucrij )
Fi = -5 -014,1 I

drij
=

j= ,
fij

|.← note : fi
,
=-fji



¥ ( ?_? r÷ÉF
⇐ =;Éfj
v v

= ¥ ' ztfd•" I -2 ÷ . §; e-
P""

i = i j= r

ii. Éij + É; Éii = ÉÉ,
¥

= ¥ ' ¥ fd" ¥.
iii. É; e-

P ""
gas ftp.N -1)

= I - Saidiii. ii. farÑÉ%
"



= ¥ fdr.drzri.I-igir.rs
~

- def
drz , R=É

r= E-Éz

= - PZ
g- fair

> ¥→gci)

= - Zztpzfg, r
3 du

Jr gcr)

P=
Pidea¥É Picked =pKBT



pp=p - ¥pp2fo%rY¥)gcm
note gcr) depends on j ,T

gcr , f) = É pig ; Cr)
j=o

✗

PP= Pt ¥, Bj ,_zpJtZ
Virial Expansion , Bjtz are
virial coefficients



at low p D= dayBP = p t p
? Bz dr

Bz = -2¥ is Jafar ? a'Irl g Cr )
Can show [ Hw prob 4. 5)

low guy a e-
Buen ← e-

power]

density
limit 7 ⇒ ucr) = - KBT Inger)

dad, = - p ⇐ e- B
"" '
= -p É gens



Bz=¥f?arrsd¥4]
a du

[
Theory

of

simple
Liguds}

= "§[Mcgurn]?
- ¥ Jdrcgcr ,-113M

compete
had

= - Zrfdrcger) -11 r2 ← check

= - Ztefdr [ e-
""

-1 ]r2 &

MFFfunction



r

we will show

pP= I - ap2p
1- pb

Vanderwaal 's equation of state


