
Formula Sheet Exam 1-3

Thermodynamics and Kinetic Theory:
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Time dilation and length contraction:
Δt� = γΔt � L� = L/γ (Δt, L: “proper” time, length)

Relativistic Doppler effect : f � = f
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Relativistic 3-momentum and energy
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Total energy and momentum conservation: Ein = Eout � �Pin = �Pout
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Blackbody: I = P/A = σT 4 , λmaxT = const (const = 2.9 · 10�3mK) ,
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Photoeffect: Kmax = |eVs| , Kmax = hf − φ , K = 1
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Compton effect: λ� − λ = λe(1− cosΘ)

Rutherford scattering: b =
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Bohr Model: rmeve = nh̄ � Ee = Ke + Ue =
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X-Ray spectra: Eγ = (Z − 1)2E1(1/n
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Quantum mechanical probability density: P (x� t) = |ψ(x� t)|2
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Gaussian wavepackage: |ψ(x)|2 =
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Schrödinger equation: −
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Operators: x̂ = x � p̂ = −ih̄
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Potential energy levels:

infinite square well: En = n2 h̄2π2
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finite square well (small n): En � n2 h̄2π2
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Barrier scattering: T (E) =
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�onstants and �onversions

c = 3 · 108 m/s � kB = 8.62 · 10�5 eV/K � R = 8.31J/K ·mol � σ = 5.67 · 10�8 W/(m2K4) �

e = 1.6 · 10�19C � 1 eV = 1.6 · 10�19J � 1MeV = 106 eV � 1GeV = 109 eV �

1u = 1.66 · 10�27 kg = 931.5MeV/c2� mp = 938.3MeV/c2� mn = 939.6MeV/c2� me = 511 keV/c2�

1 fm = 10�15m � 1nm = 10�9m �

h = 6.63 · 10�34Js = 4.14 · 10�15 eV s � h̄ = h/(2π) � λe = h/(mec) = 0.00243nm �

hc = 1.24 · 10�6eV m = 1240 eV nm � h̄c = 197 eV nm = 197MeV fm

a0 = 0.0529nm� E1 = ke2/(2a0) = 13.6 eV� R = 1.1 · 107m�1 = 1/(91.2nm)� ke2 = 1.44 eV nm


