
 
Relativity 

 
Time dilation: Tobs = γ · T0 
 
Length contraction: Lobs = L0/γ 
 

Relativistic Doppler Shift: sourceobs f
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Lorentz transformations: 
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Lorentz velocity transformations: 
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Relativistic momentum: p = γmu 
 
Relativistic Energy: E = γmc2 
 
Energy-momentum relation: E2 = p2c2 + (mc2)2 
 

Binding Energy: 2
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Stefan’s law: etotal = σ T4, σ = 5.67 10-8 W m-2 K-4 
 

Plank’s law: ⎟⎟
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Wien’s Displacement Law: λmax T=2.898x10-3 m K 
 
Photoelectric effect: Kmax = hf – Φ 
 

Compton scattering: )cos1(
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Bohr’s atom:  2
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Heisenberg uncertainty principle:  
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Schrödinger equation: 
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Particle in a box: 2
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Operators:  
   Position:  [x] = x 

   Momentum: [p] = 
xi ∂
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Transmission of a tall, wide barrier:  ⎟
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