
Spacetime algebra without reference to a metric
signature
Define spacetime basis vectors by |𝛾2

𝜇| = 1 and 𝛾2
0 = −𝛾2

𝑖 . Define reciprocal basis vectors by
𝛾𝜇 ≔ 𝛾−1

𝜇 . Define the pseudoscalar 𝐼 ≔ 𝛾0𝛾1𝛾2𝛾3.

Define relative vectors 𝜎𝑖 ≔ 𝛾𝑖𝛾0 so that

𝜎2
𝑖 = 𝛾𝑖𝛾0𝛾𝑖𝛾0

= −(𝛾𝑖)2(𝛾0)2

= −𝛾2
𝑖 (𝛾

2
0)

−1

= −𝛾2
𝑖 (−𝛾2

𝑖 )
−1

= 1

and

𝜎1𝜎2𝜎3 = 𝛾1𝛾0𝛾2𝛾0𝛾3𝛾0

= 𝛾0𝛾1𝛾2𝛾3𝛾0𝛾0

= 𝛾0𝛾1𝛾2𝛾3𝛾0𝛾0

= 𝛾0𝛾1𝛾2𝛾3 = 𝐼

Define 𝜎𝑖 = 𝜎−1
𝑖  and find 𝜎𝑖 = 𝛾0𝛾𝑖 so that 𝜎𝑖𝜎𝑖 = 𝛾𝑖𝛾0𝛾0𝛾𝑖 = 1.

Relation to vector cross product

If × is the ℝ3 cross product, then for ⃗⃗𝐸 = 𝐸𝑖𝜎𝑖 and ⃗⃗𝐵 = 𝐵𝑖𝜎𝑖 we have

⟨⃗⃗𝐸⃗⃗𝐵⟩
2
= ∑

𝑖,𝑗
𝐸𝑖𝐵𝑗⟨𝜎𝑖𝜎𝑗⟩2

= ∑
𝑖≠𝑗

𝐸𝑖𝐵𝑗𝜎𝑖𝜎𝑗

= ∑
𝑖≠𝑗

𝐸𝑖𝐵𝑗𝜎𝑘𝐼𝜀𝑖𝑗𝑘 = (⃗⃗𝐸 × ⃗⃗𝐵)𝐼


	Spacetime algebra without reference to a metric signature
	Relation to vector cross product


