Deriving the L orentz Equations From the Constant Velocity or
“Boost” Transformation

The so called “boost” transformation, where the resulting dimensions t' and x" are advancing, i.e.
the spatial dimensions are “traveling” at a constant velocity relative to the original frameis
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Thisis analogous to arotation where sin and cos are used instead.

With the dimension variables defined as
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the transformation is
X" = A’j X’
or

t = tcosh(g) — xsinh(g)
X = —tsinh(¢) + xcosh(¢)

Thevelocity, vis
v="=2 Snhlg) _ tanh(¢) = ¢ = tanh™ v = the boost parameter
t  cosh(¢g)

To derive the Lorentz equations, we replace ¢ with tanh™v. To make things easier, we find a more
agreeable form of tanh™x:



y=tanh(x) = x=tanh™y
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Replacing ¢ with tanh™v:

cosh(g) = cosh(tanh ™ v) = cosh[—m(im
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and using these results in the origina transformation equations,
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t = tcosh(g) — xsinh(g)
X = —-tsinh(¢) + xcosh(¢)

we obtain the Lorentz equations:

t =ty —xvy = y(t-xv)
X =tV + Xy = y(X—Wt)

Where




