MATH327: StatMech and Thermo
Monday, 24 February 2025
6 21 Y3

Something to consider
Should we expect a system’s internal energy expectation value (F)

to depend on whether or not we can label its particles?

Recap

(/qu(q( WSUML{'L |
Tar*‘ *IOW 'Fuq(,'“ ()

Today
‘/d,Z\gsw e fecls

,T/-O’Qa( ?4 529

}‘VOVM “M%‘,mqh()m Cq/lt'«w"

D 's"\ c\Ll'» Sf;mj :
| foe g W1t (3]

- NH ’ram’/n (J;H)

<ED = (i + y Ia7 (Yeod, (y,u)h)

SD = —/\lﬁH "Tu«

H/% ’tmpmfurc 20 - ' |

/ syS) = 0 Uf wl )

é&c ""]ML\(_\PH)ﬁ_'ﬁH'T }ZZ « 01(}‘7) H) Wty
VH



0.8

0.6

0.4

| 4
-0.2 | ../\.w..l REWL
—0.4 \.\.+ :
|
I -=-= log?2
-0.8 \.\, . Sprf-N-—t
¥ | —:= (E)p / NH
& 1 3 5 6
=1
H ™~ BH



,_52. = ()Z{) 4 (7( L'H) - ’@[Z@SL )ZH]
¥ lop 2 ’oy(l* L(ph) + . oY)

LA« (5

pog 93 > Iy
\SM )(9 (ﬁH) JV(}L(ﬂ H) ’
L — AS S —~ /\/iﬂ7 - )0?2 = ’02 M~ m,\wfcamov\fc«\
=g S5 w~§\i,r )
fn(/ls+ o SpMé ove ('owm ” P (m@w’m /)
Hm 1) le$
St ad V15

1

3 v Y ’Sh(‘eg

, -;D_ SimS —
N (’ + lM

o
oy b B 08 Wl Su w ] En
Ong, ha o ’IM for Ae‘{d\ wergy love |
‘Exampk N=H4 wigv-shfs  ae E = KK, -TH, 0/-'2,{/ o ‘
1 el «r) lall o) |

1 (_"

M, - Vel mico- stafes i
’H (.N ZU J'LioJl/”'N

| ;y\ W, OM\Y
L«lﬂc( Wi, ¥0w C&,/’-NH*U“"
s
Sﬁ\;f M"H/\ V‘Qrﬁf'o"\ yumchdn b
wph 1 [ -ZP!
R BH(V-LR) - A
Z'J; o = e e e

(?;0 h— kco
- 1 l*’XMH
N 4 h é , N+l£>< - —

< 1/@



: , | | | — S (6> 9
” | ﬁ/ \\/ as [0

I — S - - o
—— Distinguishable
—-= Indistinguishable

1
- 1

4 5 5

N‘QN‘\%F Néﬁs& m*a\,b
Amuv.H &,n%?»%f %n &

1\«@2:\ x@&QEEm &w&m w&? _s?\w&? T.mv 83@ $
\J\\ S\w%‘ssmgs s %rvﬁ al



="

Hln

0.8

Bl 52l M

0.7

T & My7 )

0.6

0.5

0.4

0.3

m%lliéllu _\\:@Q}._v & \SH - \<+_

a . —
o o 3 — 1 J—
o

0.2

-== log 2
—— Distinguishable

-== zlog5 -
—-= Indistinguishable

4 5 6




