
Dirac from boost

This is a Dirac spinor that represents an electron at rest with spin up along the z axis.

u0 =
√
2m


1
0
0
0


This matrix boosts a spinor in the z direction where E2 = p2 +m2.

Λ =
1√

2m(E +m)


E +m 0 p 0

0 E +m 0 p
p 0 E +m 0
0 p 0 E +m


Hence

u = Λu0 =
1√

E +m


E +m 0 p 0

0 E +m 0 p
p 0 E +m 0
0 p 0 E +m



1
0
0
0

 =
1√

E +m


E +m

0
p
0


This is the Dirac equation in spinor form.

/pu = mu

Substitute Λu0 for u on the right-hand side.

/pu = mΛu0

Substitute γ0u0 for u0.

/pu = mΛγ0u0

Substitute Λ−1u for u0.

/pu = mΛγ0Λ−1u

Cancel u to obtain

/p = mΛγ0Λ−1

Multiply both sides by m−1 and Λ.

m−1
/pΛ = Λγ0 (1)

To recover the Dirac equation, start with this identity.

γ0u0 = u0

Boost both sides of the equation.
Λγ0u0 = Λu0

By equation (1) we have
m−1

/pΛu0 = Λu0

Hence

/pu = mu (2)
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