L65 Temperature and Chemical Potential
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The wnecinting of e Lagrange Mulhpliecs:
Recall ot +he distiibahion of energy is otained lo(ﬁ NN
Sk [G=tn(@) + A(-20) + e(E-ZmE.)]

b adles Tgarhos okt Eny
For Moywdd- Btewann stedistes,
S= kG = =N (Ind- sl - ot-pE. ) + N PE
= M da N, —ot ~pEl =0 > Nabp) =dee PR
oap\ E Mol @) M Md CJ@” #l-gl- p)% +ou\J+g>E
= NEp)+ olN+ pE. l\f\muvv\l%@ Hhis oy sefhag RS = %ﬁ O
so ot Niap)= EN=E0,E* =N and Elp)- ENE=E
then ONEE) = £ d(getRT]= £-d e dlies) = - (Nda+Edp)
arch o6 = dN@E) + da N+ dpE = (N-N)dw+(E-E)dp =0
then Ng=N = S=k{=DHN+pE) = Wk [ net + Q%HJ
% Conservation of averg: Tt Law Theredynamics !
Now vary S-kG(&p) with respect fo N and E :
A8= K[o\N(otl(stQW eE)} = k(otdN + p&E) (corst V]
&j\rm%) for dE Gves LS Fhe Ist \aw: dE = dQ — chw
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Sfd\fmg) Jor db %‘mes uS the st l\aw: dbe = dd — aw

dE:‘\i’(E’o\S-%dN = TdS + udN if \M

Trcluding eternod) fortes  and mulbiple species N

dE = TdS8 + & dN; -
IQ o

TSy & (uN) £ (pV) efc are convopde Variddles - E
The ficst 1s constant over the mc@gchd) Fhe second scales.

* To see physical ggnificance of faking the Jog of @, divide Hhe
Sgﬁsﬁm (s‘m%\qo&mc\ﬁ stades) o Aparts: A, B
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also eme(ﬂag bdlance  dE = ?A’deA* akdSy = O
Since d8=0% | E=m= Kl emperodure”
Thewe 1s o “eper. 9\4” @ra&l@)ﬁr e av\gfée(m% oot ehween AR
YK = conversion fador fromn units of T o E - (Btzvan cpd)
and Also tutke dF Q=klwB, since AE=T4S
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Thete is 1o energy’ g radied pus\n‘mﬁ on partides.
— Other %UQV\H\GS.‘ 2 - eho T “olsoluke acjh\ﬁ%” [nocnelieain)
Ard 2(p) = £ d,.& Pk L\Sg " pacthion Funcion”
¥ Exomple: Free Gos  (recoll Fermi Gos!)
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T s cuse, n— \4=|1Z$ o corhnuous degwee of Srecdom
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