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Addition of Velocities S y
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The Lorentz Velocity Transformations

u, = dx/dt, u,= dy/dt, u’,=dx’/dt’, etc.,
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The Inverse Lorentz Velocity Transformations
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Relativistic velocity addition plot
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Example: Lorentz velocity transformation
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Therefore, 2¢ >2c — justiceis served!
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Example: Addition of velocities

We can use the addition formulas even when one of the velocities
involved is that of light.

At CERN, neutral pions (?), traveling at 99.975% c, decay, emitting
y rays in opposite directions. Since y rays are light, they travel at the
speed of light in the pion rest frame. What will the velocities of the y
rays be in our rest frame? (Simply adding speeds yields 0 and 2c!)

Parallel velocities:

u,+v C+V C+V C+V

u = = - == =C
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Anti-parallel velocities:
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