Coordinate Transformations s

Galilei transformation:

¥=x—vt, y=y, =2z =t

Lorentz transformation:

, xr — vt , , b t—wvz/c
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e Check time dilation: ¢, —t| = ——
V1—=v?/c?

Proper time interval: A7 =ty — ;.

e Check length contraction: 7}, — 2y = ———— for t; = t,
SN e /c?
Proper length: ¢y = xf, — x.
- . : , t —vx/c?
e Check relativity of simultaneity: t' =t(z) = ————.
V1—0v2/c?

Clocks synchronized at x = 2’ = 0.

Longitudinal velocity addition:

Substitute z = v,t and 2’ = U;,t/ into transformation equations.

e Nonrelativistic: v, =v, +v = v, =v, — 0.
/
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L+wvw/c? ‘p 1 —wv,v/c?

e Relativistic: v, =
Transverse velocity addition:
Set y' = uyt’ and y = upt and x = vyt, ¥’ = vt’,

Then use y = ¢’ and time dilation.

e Nonrelativistic: u;, = Up.

upy/1 —v?/c? _u;\/l—vz/cz‘

e Relativistic: u/ =
b 1 —wvyv/c?



