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Equation Guide

Constants

h = 6.626 x 10-34 J s


( = h/2(


NA = 6.022 x 1023 mol-1
m(electron) = 9.1094 x 10-31 kg
m(proton) = 1.6726 x 10-27 kg


m(neutron) = 1.6749 x 10-27 kg
c(vacuum) = 2.9979 x108 m/s


e = 1.602 x 10-19 C


(0 = 8.855 x 10-12 C2N-1m-2 
( = 4( x 10-7 NA-2
kB = 1.381 x 10-23 J K-1

RH = 1.0974 x 107 m-1
Classical Physics

F = ma = m d2x/dt2


K = 1/2 mv2 = p2/2m

Etot = K + V

p = mv

Classical Harmonic Oscillator

F = -kz


V = 1/2 kz2

( = 2π(m/k)1/2

( = 1/2π (k/m)1/2 







Standing Wave



Old Quantum Theory

(maxT = 2.90 x10-3

E = h( = hc/(














Wave Mechanics - Schrodinger Equation / deBroglie Matter Waves

( = h/p = h/mv


p = h/(



















 








Particle in a box
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Particle on a ring









Harmonic Oscillator




E=h((v+1/2)
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Anharmonicity
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(energy in wavenumbers)

Rigid Rotor










Centripetal Corrections
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Hydrogen-like Atoms
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Angular Momentum




Expectation/Average values
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Normalization








Spherical coordinates (with volume element)



Operators

Linear

Â[f(q)+g(q)] = Âf(q)+ Âg(q)


Âcf(q) = c Âf(q)

Hermitian



Commutator



General Integrals
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sin2x + cos2x = 1

_910176844.unknown

_940938303.unknown

_969533635.unknown

_1003833917.unknown

_1038303223.unknown

_1038303459.unknown

_1038302660.unknown

_1038302984.unknown

_1038302502.unknown

_972221974.unknown

_943074718.unknown

_943075132.unknown

_943075772.unknown

_943075859.unknown

_943074899.unknown

_943074566.unknown

_940938520.unknown

_910178692.unknown

_940938132.unknown

_940938285.unknown

_910180008.unknown

_910188375.unknown

_910189088.unknown

_910179870.unknown

_910178206.unknown

_910178434.unknown

_910177817.unknown

_910178078.unknown

_910161735.unknown

_910175885.unknown

_910176744.unknown

_910175663.unknown

_910161027.unknown

_910161482.unknown

_910160227.unknown

_910160724.unknown

_910160208.unknown

