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Cylinder coordinates where -∞ ≤ 𝑧 ≤ ∞ 

x = rcos 0 ≤ 𝑟 ≤ ∞ 

y = rsin 0 ≤ 𝜃 ≤ 2𝜋 

𝛿𝜏 = 𝑟𝛿𝑟𝛿𝜃 

Volume element  𝛿𝜏 = 𝑟𝛿𝑟𝛿𝜃𝛿𝑧 
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nodesRadial = n – l – 1; statesl = 2l+1 

nodesAngular = l 
orbitals = n2 = (for a specific n,l) 2l+1 
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Constants 

R = Gas constant = NAk (8.31446 J/Kmol or Pa  m3 /K mol) = 0.0831445 (dm3 bar /K mol)   

    = (0.0820574 dm3 atm /K mol) = (62.364 dm3 Torr/K mol) = (1.98721 cal/K mol) 

k = Boltzmann’s constant (1.38065x10-23 J/K)          c = speed of light (2.9979z108 m/s) 

atm = 1.01325 bar = 101325 Pa = 760 torr;   bar = 1.0x105 Pa torr = mmHg = 133.322 Pa 
F= Faraday’s constant = 96,485 C/mol = NA x e- charge   c = 2.99892458x108 m/s 
h = 6.6261762x10-34 Js=4.134733x10-15eVs      ħ = 1.0545887 x10-34 Js     NA = 6.022x1023 molecules/At Wt  
eV/J= 6.24x101,  J/eV=1.602x10-19     me=9.11x10^-31    amu = 1.661x10-27kg 
RH = Rydberg constant = 109677, R∞ = 1096737 

 

Legend 
d = distance, Collision diam A = area, Helmholtz free energy Z = atomic number 
V = volume Vm = molar volume (V/n) 𝑉𝑚

0 = molar vol of ideal gas 
U = Internal energy w = work (J) q = heat energy (J) 

M = molar mass (Kg/mol) F = force (N; Kg m/s2) n = moles (mol) or orbit level  

N = number density (N/V) v = electrons/molecule, rxn rate J = Joules (Nm or kg m2/s2)  

CV,s = Cs = Specific Heat Capacity (
𝐽

<𝑢𝑛𝑖𝑡> 𝐾
) CV,m = Cm = Molar Heat Capacity, V CV,p = Molar Heat Cap, const p, 

Q =  Rxn quotient R = Thermodynamic Equilibrium Const (= QEquil) C = Coulomb (6.24x1018 e-) 

R = Gas constant = NAk (8.31446 J/Kmol) k = Boltzmann’s constant (1.38065x10-23 J/K) 

E = Energy   


