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R = 8.3145 J/mol/K  Navogadro = 6.0221 × 1023 /mole  1 eV = 1.6022 × 10-19 Joules 
h = 6.6261 × 10-34 J-s  kB = 1.38065 × 10-23 J/K   =  8.6173 × 10-5 eV/K     σ = 5.670 × 10-8 W/m2 K4 
c = 2.9979 × 108 m/s   dQrev = T dSrev  dU = TdS – pdV  1/T = (∂S/∂U)V 
 
Cv = (∂U/∂T)v = T(∂S/∂T)V H = U + pV F = U – TS G = U – TS + pV 
 
S = kB log (W)    (microcanonical)   ∑−=

i
iiB ppkS )log(      (canonical) 

Stefan-Boltzmann Law   dQ/dt = Aσ T 4 
Combinations of r objects out of n objects:  nCr = n! / r! (n−r)! 
Stirling’s Approximation log( N !) ≈ N log(N) – N  N ! = N (N -1)( N -2)( N -3) … 1 
 
Maxwell Boltzmann Distribution (1-dimension)   (Note A = normalization) 
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Maxwell Boltzmann Distribution (3-dimensions)  zzyyxx dvvfdvvfdvvfvdvf )()()()( 3 =  
 
where ϕθθ dddvvdvdvdvvd zyx )sin(23 ==   Density of states:  1d D(k)dk = (L/π)dk 
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Sum of a geometric series:  
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   If N  ∞ and x < 1 then this simplifies to 1/(1-x) 
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Planck Formula  EEndEEDdEEu ⋅⋅= )()()(  where the energy of one photon in a mode of wavelength λ 

is E = hc/λ = hck and the average number of photons in that mode is )1(1)( /
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Fermi-Dirac Distrib: 
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