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Consider tTwo boxes of ideaQ as in themmal Confact:

Sysfem [: U
BEFCRE‘.’ S)/S'f'e:h2= UIO md/u +U, =

After thermaQ Contact —> equillibrium
Energy i conServed ( u-cwr) Make o
wild guesa about U, & U, ?

- _ N)_ A/— IA‘#\LS 'Me
! N, / Uf N,-w U U= NNz U right answer?

{1) Themnalization by |d scaffenng

. 1 My 2m,
R *\g‘:*ﬁb oF gor olbculen’ | = mem, U+ g, Ui
1o collivions. U's 2L gy T g,
AI< —A/< - ln (V/2 Vz) 2 Mmrm, mprm,
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[ /"i*”‘z) )zvz + (m_m)—f sz]
After some. brg ©oo

gl
‘ Ak/—m_ 2h’\v+ (/n -m,)V,V,

A/#\ag/\ AK*0 for each collision, m#xennaDec,wanam the
nefenefgyv%ow Should avemge to Zero, ie. (AKk =017

Ly - (Fmy )+ Fmm) ) =0
Oﬂ@y theaa Fwo Tambd 8 V<v,2=0, velooity dist

Stuvive ¥ Qre independent &y
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TA Cibricem Condifion ¢ Lt = L s 5
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Mueqm%bﬁm aE Thid Simpla example revealls
2 . _Yi e . 7] [
ARy \QASMAA . the notion of’ "femperature’.
e ya 2. \&— Id
Inthis care, s nafuz? to define | T= (2 mu > only
@) Thermal equilibrium *
Consider +wo aystema in thennal Ul o,
Confact: Becawse the fotal energy N, “
E=E*E, (o Corverved, the muiplicity

fenclion Can be wriffen as ~ Here T caa Eias
[9(uE) =T 8, (48) G(4,EE)] variates and U;
The Largest ferm tn the sum corresporols Qs averggr energy.
to the most probable Configuration, satisfyirg 4he cordifion:

d (8,82)=O —> (g_Eg,‘)N’Sz dE, + (—5—333)” 8, dE, = O: dE;-l-dEZ: O
Thus, we obtain 1he necassary o the mast probable Configuration
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E,.E; safisfy the cordition —> U} . U,

The remcu'rg.ofep (o to show that U,.Uzﬁrﬁ\emosfprobabe Cont.
are the average €nergies in thermal equilibrium.

The fundamentz assunption of stedistical systems in thermaQ
equilibrium i» a closed] sysfem s equaldy Cikely o be in any of
the quantun stafes accesible to U, That is To bay, Hhe probability 1o
fird e ayatem in sfate S i P(s)= /g b

ST OB S8 so~



P3

Furthermere, the multiplicity ar the mast protable cont> (U, )% () Lo

muclxéwgzr#\an other fermd in the dum. In consequence,
Well... Some people

gnE)= Z 3,(€)3 (E‘E)~3(U:)32(Uz)/ write E as U. Thia

(> Of course right.

Becauws the ensemble spaca ¢ dominated by the most probable conf,

The avemyge Energies of #he subsystens are very close o Uy, U, In
the Bllowing, we would Like to demonstraite the dominance of the

modt probable Configuration.
@Twospin Syatens in themaf confadt : VR N

U

IINE)= 2L §M.E) () (U f *7°

where N+N,=N and E+E=F
The energy of the spin system is E[S)= —2MBS, S=Sp*S,
g.&) §(m,E)= 8(0)8(0) exp (- 257 =

~l>/8182 P{ omg? (EE) .—I}

The most probable con? —P MAX (§,8.). egcilibriem

ZE, _2(E-E) _ > U = U_ U
N, N, O N Ny N conclihion w

TIF meonn 620‘\ Lpin has the dane avemge energy .

8<panol around the moxt probqb/e CD/VE

E=U+4, £=U0,- A—~I>E U"'2U14+A
E"'U 2U24+A
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99,= (88, &P -5 (N2+E-20. &)
/ 93,= (83: Jnax 6’4’[ T (g,]:)] «

TF the deviation A oatisfies the A R
Criferion onthe leff, U MM-WIPQICJ? / e >> W% ;

38, << (3&)- We thus show

CO s TS Vs s s v

Thal 1he sum over a0 possible stafes & dominated by #he
magt probable Cw\ﬁgamn‘:an The criterion wimplifiea when

Ny >N, (One sysfem is much Larger ) B
This [N criterian Turns oudt To be J\ N

mB
Fuite generd The wichh of (N, cloeant seem small aitall.
8, What do we say 93, ia "Sharp'? Well. if
one plota 9,8, versus €= Ei/N,, U becomes
> v m rather sharp with vanishing®y sma20 wickh of
> £ order /N, =3 O in thermodynamic Oimit-
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