PHY 455 — Thermal Physics — Review 2

1) Probability
N
a) Discrete: P(i)>0, » P(i) =1
i=1
b) P(iorj)=P(®i)+P(j), P(iandj)=P(>)P(j), P(noti)=1—P(i)
b o
c) Continuous: P(a< x <bh) :j p(x)dx, p(x)>0and j p(x)dx =1.
2) Mean Values, etc
a) Mean: X = inP(i), f(x)= z f(x)P(i), X" = inmP(i),
i=1 i=1 i-1
X = [ xp()dx, ()= [ f()p(x)dx, X" = [ x"p09dx,
b) Deviation: AX=X—-X
c) Variance: Var(x) — X2 —x?
d) Standard Deviation: o, =«/Var(x)
3) Uncertainty
a) S(Q=1)=0, O >0Q,=S(Q)>S(Q,), S(QQ,)=S(2)+S(Q,)
b) S=-) PInPR=S5(Q)=InQ
c) Principle of Maximum Uncertainty
4) Bayes’ Theorem: P(A|B) :—P(Bl AP(A) ,P(A|B)= P(BIA)P(A)
P(B) > P(B|A)P(A)
N
5) Noninteracting Magnetic Spins s=+1, E=—suB, M = ,uZSi
i=1
N! N
6) Binomial Distribution: P, (n)=——— p"q" ' = gt
) W) TESL {nqu
7) Stirling’s Formula: INN!'~NInN—-N, N>1
8) Gaussian Distribution: P, (n) = 1 o
270°
9) Counting Accessible Microstates, Ensembles, Equal a priori probabilities
_1)!
10) Einstein Solids: Q2 = w ,
EI(N-1)!
Q,(ENQ.(E-E
Qe :ZQA(EA)QB(E_EA)I PA(EA): A( A)QB( A)
Ea tot

11) ==

1_06S S(E+AE)-S(E+AE)

T OE 2AE
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12) g(E)AE =T'(E + AE)-T'(E) ~ S—EAE

13) Particle in a box, phase space, minimum area of cell in 2D phase space.
212

14) Using E, = n
8m

B to compute numbers of states I'(E) with energy less than E for particles

in boxes.

15) 1D Harmonic Oscillator: E, :(n+%jha), and compute numbers of states I'(E)

16) Many Noninteracting Particles:
1 [v J“ (27mE)*N? vV 3 mE_ 5,

I'EV,N)=—| = orInT=NIn—+—=NIn >+
NI h (3N /2)! N 2 3Nzh® 2

22, 22, £(2)
T GELy T oV ey T N Je

18) S=kInQ=KkInT(E)

1
19) Boltzmann distribution P, = ze‘ﬁEs

- 2
20) Partition function Z :Ze‘ﬁEs giving E:—la—z, = :18_22
s Zo8 - Zop

OE _Var(E)

& =05k




