Formula Sheet of Statistical M echanics

Ch. 1 Review
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3. Calculation of Degeneracy
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4. Thermodynamics equations
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Ch. 2 The Canonical Ensemble
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Ch. 3 Formula Table

Microcanonical ensemble,  W(N,V, E) =degeneracy
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Ch. 4 Boltzmann, Fer mi-Dirac and Bose-Einstein Statistics

1. Boltzmann Statistics

Partition function for asingle particle:  q(V,T) = é g &/Kt
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2. Fermi-Dirac & Bose-Einstein Statistics: ( Grand Canonical Ensemble)
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Ch. 5 Ideal Monatomic Gas
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qelect = é‘ i Welect—ie_ > qnucl = Wnucl
Ch. 6 Ideal Diatomic Gas
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Ch. 7 Classical Statistical M echanics

1. Formulas for classical and indistinguishable system
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Where sis the degree of freedom of the molecular.

2. Examples:

a) The trandation motion, H =%(I0x2 +p, +p,)
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Chatpter 10 Quantum Statistics

{erpIZmd} _(

x:Ny,Nz =1,2...

+1
e - be, 6
X(V,T,1)=0¢+le KZ whereb = —— and| =eP™
k @
- be
N=& l e k
- - be
1+l e k
- be
n—_ le K
Kk~ - be
1+l e k
- be
Ieke k
E=4 ———
- be
k1ile k
(I Weakly Degenerate Fermi - Dirac Gas
N:é’l—_be
k1ile k
_be .
PV =KTaIngl+le K3
k @
e :L 2 1 ny2 1120 wherea2 =v 23 andn
22mo ¥le JJ2 bed
N = 2pg2: vo—be
h 0 1+le

2pka

)3/2V



_ 2
| —a0+a1r ta r =+

2 3
a~ =0 :|_3a _l:()a _ﬂ-*-lzo
e A T I T I T

2 G 3
| :rL3+ 3}/2(&3) +§-igrL3) +...
2 4 2

%: r+B,(T)r?+B,(T)r®+..

3,1 & (-9
E=SWKT =8 -5

=1

L3

25/2

Swards b s
2§

QO

— e 1
N = b = b
1+le’ 1+eP&m

(I1) Strongly Degenerate Ideal F- D Gas
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Ch. 11 Crystals
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1. General Treatment for Monatomic Crystal:
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2. The Einstein Theory:
g(n) = 3Nd(n - ny)
_ @n 0 e hng /KT
3I\k% kT ﬂ (1 e hnE/kT)
3. The Debye Theory:

C =

C,

v o py 4pVih? 3 1 1
= — = h — = — + —
k 1 n, g(n)dn ) dn, where VERRVEIREW:
" ON
%4pva A ,g(n)dn:n—sn dn,forO£n £ n,
D
&T Qo X'e" 0 hn
C, = 9Nke—= dx°3NkD T Qy=—72
gQDﬂQ ( - g D g P k
4. Monatomic latti ce dynami cs.
N
H:égx +a (x-xl) X, = enait
j=1
5 4k ad(ao
w — sin? g
E=3 hw Np 2/ahw(k)dk :2_N Wi hwdw
j ebhwj -1 a eth -1 p Q ( bhw 1)(W WZ)]/Z
- 2N ! ; ¢.f. 1-D caser (n)—E :
9n) = p (nZ - n?)¥ -9 = T ) dk

5. Diatomic lattice dynamics:
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CH. 13 Ideal System in E and M Fields

Electric field:
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