MATH327: StatMech and Thermo
Thursday, 12 March 2026
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Something to consider
We motivated < 0 so that particles flow analogously to heat.

Is there a more direct way to justify ;. < 0 being natural like T > 07?
Fecap
qu)?;:s awd bl mps, Cofs
Cm”d ’CM()M(’CQ( OASWLL’L :
D)
(Oham cal fohuﬂ(m( u="T W/g

Tok
(yaul —caquin; cal faﬂ(i fun  Function

— gt 5 ey <NV
E an W U,W‘) i MFCW’SWQ W

Wamf‘ i %ru SerM o’@pm (/u,{& on  pLIeVIir






R&ca{( Muvdlow V\Mw\Lers n am(/ Vw\oqlo]’iheg Shi l/\(l/rL

Y‘QV‘(C‘? (v W
% n: = 1o
S
. \
R
0 - -2 - A/ f
| Nlr = éNU V\‘ R . Lol
E’m - i E ob ¢
C
“ oro— canomial S
(/’M?U\)fv, T auu'} M o.f Wi pd — Canini A o f
(Mfwm) | | ]L
Nw’ H'\wm e;lu?'» — M&k%r& 5 'wuﬂ. (ﬂwjhrﬂmj
R "K’W( - = ’72' . 5)]
M i L ( | Ve | n
&{W Jm}' W' VL” Vl(’ V”L' M

g;r” B ‘77.12 in 'ay (B
Di %WF Wi 7 a’C/()J'}wm( L‘l?rmiﬁyv M Niplw;r
SeReglyr < =lr)" p(REEA L
eq (R ZN: 7~ M)

_—

T e B
-~

|25~ p= Ry 2t ) 4= PRE 7T

\am \oyr,.,f"*%’ﬁghrﬁ/"

| . Ex([‘ffn:@ . L ral
) wlI-%) 5




_;MV”S"- OJMSfV“;m]lSZ U‘: %Pb = _IZ; % c_}gg“ﬂ/b.
= Z —)3"[6“1/\/6 = Z?UJ,?/()

pase ] Z? ¢ &
' z/WU’/ mvt@v\/c&t( f@r%{/\mm IDUML,
4
T aMJ M Come }Wm mfmy; |
i L TRE '*7//%)
Syup ’P\% P )0‘?('—;,‘} ¢

= NEZw|-lgB " BE; +7/‘/g)

= R)(/} ? t )ngU/' VA/LO)L F[* s =

T, 7 KL?’C;E .27 L )c,}z?)
v Pt Esg > */\/%
A é’; %52)? P e Z7i( ). e, <y
o =-2 & f” =
15 5% e s - 4



We hae Jorved  fhe micr - f/?re rquL(lhu |
e —Cyr M L Q:}ﬁtﬁr/f/‘/c
?L 27 0. Z;
Z(Tu = 2 ~mM) (1

C
%JH« E ZMJ A/C ]”Mcfluaf'{
IPay:{fC[f. Y’QS\U’WHW un ”U'WVQ[Ol-L ﬂlrmfr J:V'L')M P!)(M7 T‘UMI’A

o o it
rrﬂn,\z‘) fr )4/é?;\07?i

EMTNW SCT/ M L ; [f - ji(fc "MM))
e ey = Ecfe = . «
/wawmq\ U"U?’/ CEY % cfe Z} ¢

B(E; M)

?C(rf?oll V\UMLN’I </‘/\ - ‘g? % A/C Qﬂ

b"—'—/_—_—‘———“_\

A’( relifed 1o U)Ul{/ll*‘\}‘cﬁ 5 He Z’”a"‘(/ﬁca“”””“‘ Vdﬁ"'{i’“l
. | "Lty Free (,W\)

proe F



“ 2y -5 B 2 -2
hﬁ&k 721 Al T F s

' ~LEY* ulHD
= = 2 &) T T
( / t = ”rg'l/ldz Z?

A ,455 wNy R EV )
S aa’rﬁz }0? Z? q" = L_{:——-—*

S‘ﬁ T’Z f; 'o? Lé; Q;)?(L“ =l )

l'- (:i'\"'.ﬂ (& . -2 ’E I
gyt PLED T PR T

Ca)[z(f yesu /7% :

P -TS ALEY ~wAN7

- TV

Recll cavonical — JE = atw = TdS 7
Cogalize to acomb Joo N



(Awwiw% 7(0 W(@W‘} enfrdpy

s B v B W

/5 SE)MVJE W’a‘,ﬂd © Wiy
— ! - ?é—" (/\/ "".-jf—d/\/
- :'F-UIC ‘ W !EN T

/

Fix v = canonical
o gee0 = TSI

_—;22—“£‘
7T W T

124_5(,( H— G’W“’&&J H\MD’){MMC (%7(1?"7
JE = Tds — VIV + udl

\ \

"ol ok

Foo Wood Ve 2T gs)
T & WV

F Vad St JE =PV — F- W)A/S

Fix S and V¢ (/E‘;,ud/\/ ”'7/(,(‘; ‘79““)5/‘/

Leall AN >0 wi th $ixed € vyl (/ wcreass S
L e E T ’2‘“’1’ S Foed  (Jor T>0)
—7 M 0 %y' Mﬁh«rq‘ 5;(5}‘%45. \/



QuanTum 57L4f/5\1(c5
~ 19{/ Z? lZAJ W
Rw(’ I(}m‘ 7‘15 V‘e?q‘c‘(/‘/qu'f[by\ .
contimuous famd g = douh 7 oo wilh o

First sfvpi wa 70{6&47(/‘7:@4 Ly Lwefs

— oquSECq( (M()M = 7444(47((4;”) szml( - B&/meaMM
| :s} 4775'}(@
W/ H 'rﬁ\req‘ Swm() sf ey WU’Z;) ﬁr JfV‘uL quatﬂtuw\ J 7" al i %f[ 15

quge,\ mw?y )QVQ'S as ZJL WiHA @/\247/ Eﬂ (VﬂL £r }:Ur w;)
Can hiive //J%M /\t\ Cns =€, ‘Faf Epn ¥ i
QMWQ IS Lo 0) vs, (g1,0)

vs, (0,0, 1)
Chgose. Em £ En for i dw
(Zt/ld O_Z: EO = EJL
Or?qm{%h *’V“CW‘S}qu E;» '\/u
. —plEL — M NZ
5= 5 ¢ plec = m ) )
? C . ’ﬁ(gﬁ M
‘ _,)366 | i 0 ) A
— i/ ¢ N . 41
TN 20 o M ,ﬂég’gu)
b/NL S R ~ >
v 2
e N2



Zy Z (M 2 |
/V70 \ \~ /\/”f“rhcll ([/xl/l()f/{((fi‘ fqtf%r yuwé,

—

¥ 3= MIT

u@, B =

//Z‘:u;a Ci ,h/ '
Ml( Z’ f__,. Z} %r Non ~ mwcfohvv m/]sr q‘olt V“"/"(‘ZI

\/(/JV"N@(/% J"dw— OW’"CDM/I?(I;A? (z/(d Moz/g)

R R
z _

Ex(rcss (M ‘Jfa/ms 05' emu?/ luc(g.,.

Zg~



