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Equations

Special Relativity

∆t =
∆tp√

1− v2/c2
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v

c
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1√
1− β2

Photons

E = hf c = fλ E = pc

Photoelectric Effect

hf = φ + KEmax φ = hfc

KEmax =
1
2
mv2

max = PE = eVs

Bohr Model for Hydrogen
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∆E = ±hf

Compton Scattering: ∆λ =
h

mec
(1− cos θ)

deBroglie Wavelength: λ =
h

mv

Heisenberg Uncertainty Principle
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Propagation of Uncertainties: Y =
AB
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Constants

ke = 8.99× 109 N ·m2

C2

e = 1.60× 10−19 C

ε◦ = 8.85× 10−12 C2

N ·m2

µ◦ = 4π × 10−7 T ·m
A

h = 6.63× 10−34 J · s

mp = 1.67× 10−27 kg (proton)

me = 9.11× 10−31 kg (electron)

a0 = 0.0529 nm

E1 = 13.6 eV

1 eV = 1.60× 10−19 J

h̄ ≡ h

2π
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