Boosts in spacetime algebra

Br = exp< 60(>

where € R” is called the rapidity vector and eg = —1, the relativistic velocity B =
1
tanh ¢ and the gamma factor y = cosh{ = (1 — ,62)_5.

Define the boost versor as

For a Euclidean vector p = p* + pll where p* -{ =0and pl' AL =0:
By [eo] = cosh({)eq + sinh({) = v(eo + B)
B [p] =p*
By [p!] = cosh({)p!l + sinh({)pley = v (p! + Bolley)
B¢[p] = p* + cosh({)p! + (sinh({) - p)eo

(Numerical checks)

Unboosting a vector
Consider a spacetime vector z € R™?
T =T+ zyeg

with a Euclidean spatial part z € R” and time component z, € R. Let its norm be |z| =

+ ’52 — :z:g’ to match the sign of z2.

1. Spacelike. z2 > 0, or ||Z||/zo > 1. Then
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Proof. Note that 8 = zy/z and y = (1 — ;cg/52) 2 _ =l

where { = arctanh(z,/z).
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2. Timelike. z? < 0, or ||Z|/z, < 0. Then
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Proof. Note that 8 =z /zy and vy = (1 — Ez/x(%) e
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where { = arctanh(z/z,).
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