MATH327: StatMech and Thermo
Wednesday, 19 February 2025
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Something to consider

Systems governed by the canonical ensemble
can have different internal energy F; for each micro-state w;.

In the very special case that all micro-states have the same energy F,
will we observe behaviour similar to the micro-canonical ensemble?

heatr ) estsmble

Canomnica

Ach /
%0/;« Jr;w 4#/ Wb /n b w;6S5)
U 4
MHF il S = R E Dy i P, equil

Maximi e
Desve @47(»“0}0/, arly, elc
Playsics S wdormation
Wi H« Co».sjﬁ/‘(mtg % f 2 |

RZf E: 7 Evr
G-z (28170 - p(RER B ~Ew)

QM,[rMW — (faﬂl;hﬁh ’)Zunc(‘ubm

M A V(24 @4+m I

%,3: (= ”‘R[,O?'Fh_*,) t e = )ZTLELL
A (R Iy 2%

=



commons.wikimedia.org/wiki/File:Statistical_Ensembles.png

_—Insulation

Microcanonical
(const. N E)

Canonical
(const. N T)



R?ﬁéz’fwf el 1S,
2 lo L “F E‘)
ISM’. 'RiTC )()}ﬂ = - ]( P ; Z

5 I‘ = 121072 * Kﬁéf[ =1 ‘72* ﬁgj-d’—
fagk 1
I | Jt
5 Lo “prE ""w(”/ﬁaﬁ) C
_'« 29 'F‘fc,—liﬁc - pei
Z 9.)3 )5 Z . .

%”ﬁ*faé
L J!S"Ln LuhOm
W, ha\m Jw(w{lf/ﬂa (nL S . s | ;)3
?ﬁégtf z=7° T

- %9 ’TL?;!MWM %(g o
i\ (/a' "S
{’)L are. T)m]ﬁb/ Hy 57/5+W L 40op

M/u/d’sque W
with ewrgy
PW\/(I}V umL\wovqb(m flpar% Fomn 7Y,;<v“m} /'— -~

,
T vszwa{ GVW};’ uo ’ow;w Cal/tswvid e: ot

£ - L1E,
FVQJTJL f’g e)((mcb/f«)n vﬁlwb ]<5§ ('r 2PL

: V]
Z
-

L2 - 2
rge 17| Zop op 7



How does ZED depeud on T

Cv = o7 N b Aompurtue = g it gy
Hoal CaPlC'}r | ﬁ&) |
iy 5=~ Erbpn =gl ™)

- }072*&)3éf€£b - ‘072& =F puge 1Y
=15 =T ly? -
Help lolfz Treo  erwrgy F)=-T Iy 2

- | 7 = ’F/T
5 - -Ec/f- _ 6(@5;)#
e

Deyatives ? FCT) ;,w <c$ (1) and SCT)

g - 5 'ﬂf

) Il
35 HE

Ayp‘?cq'fl"(hn :
Vbﬂ*& M% mﬁm'f =7

knumuc 2 pmm ()IE

Ib\ %"VVM( {\{dy\

\OLVSIC‘H/ 6’)’50’\/'1”( e,ﬁa,\'g



(,MS/JW 575}&)\45 o) o’rJMMSLqL(ﬂ V. m/fsfu?ursk Ll S/M
Dls1b 417‘1 S(”"j qIL %xd ld(/ﬂllOmS " Sold

HN nme

iord— HLQ W MHA eww’a:es ﬁ/b )
wiicrd—stales ind f,ﬂ,LaL\’rlq 1)0_’(__&6/1’

Noteion:  Call  algued s'l i -alged 5,71
Th Ei ~—stm b ur speaked by W3]
Start with f“’” it ‘Yuqch%
_ o,
B T E A B
_ A x5,\,> = i st
(Si.m : ) (S% o © (f"' )
- ) LleL Y’f‘)

= ‘_’_”Z_ZZ = ’:Aé“ ,"7[9”%”}7}{)] |
(£%° m@ -4,y L)

Naw Fra[?cf
= (Lsiuly (p0) H = =W H (P
7 0Q 50 B/Y’C’SL) Y)H f'
Ry A R LA Ml [2sh (9]
W S]meq% Exﬁn) M*VouMJ jlfM’oQ;— ):;m;f'

Lo = bperture P77 Cﬂf;o —4 k() = =7

2esh(pH) S ;D-»“—ﬂ{”;/{' -
wircra-shls £,=-MN

“Aoss lule Y Slulﬂ —
Aﬂ’f Zewvo y,fwd *Z LVJ 'aw



R ‘Amvo | NH

5 6

_
-0.8 L w So/N -
|
1

N
w 4
N

Il
I
Tl



EXV‘MJC (:m,fr}\aujf(dm '«F"OM //Qxcitd“ WWCVU’S'}GTQS “’JH" Ef)E(J
suppresed 7 < T :
" q
5@) 57S)fom - M 5@Farq7(d l:/ cmsﬁz 7
AE = ﬂEndﬂ ﬂgw_ - 2“

C“P Cmq%rd!f qppmc}n o T -0 s 17 "ff"‘))

M
- - ’Zﬁk) ,,’U’" "’e:w *O(C
180 gl (pH) = g = U i
— b = —Tan P | ¢ e X
| WA MR _-Z}’H

2 o e kel x=Te
2

) =X 0

) udé/r . (7 -ZAE/T>
éﬁ?ﬁ = ~—]4—Q\Q—Z‘M 1"0(6‘()5“) - ",J(/ (&

H , h( 5(4,7_ reSSlon
| Wq;w @:d)&a-r;m Jeds
vl & ) @5'4( H):)
EQ_ = ’PH“}GWMPH) ’d?[_ ')Mgﬁ U e ,z,}a.Aé)
U \sﬁH{-lﬁHe * Uy “ ¢ |l -r,‘l)%)
I W PR DRy A
109({ * e A y ’”F”)
| i+ & 0L

Z —2pdt

| 9 - pl+ Q)ZKQJAC*W e ﬁ(}g{éczﬁ )
N : 1 gdE
_ gt e O FEST )

= \ }445 >7\



