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Abstract

In this paper, we calculated the spin of gravitational field theoretically, suspecting
the correctness of popular spin 2 postulate.

Introduction
In QFT, spin is came from Lorentz transformation of the field. For scalar field,

ϕ′ = ϕ

so s = 0. For vector field,
A′

ν = Aµ +
i
2
ωρσJ ρσµ

νAµ

so s = 1. For spinor field,
ψ′
b = ψb +

i
2
ωρσSρσa

bψa

so s = 1

2
. However, the explanation for graviton is based on linearized GR. Although it had

been predicted gravitational waves successfully, approximation couldn’t be a legal proof. We
need a proof in full theory.

Main Calculation
If we do analogy for metric field above, it would be

g′µν = gµν +
i
2
ωρσJ ρσα

ν gµα +
i
2
ωρσJ ρσα

µgαν

But J ρσµ
ν = i(gρµgσν − gρνgσµ), hence RHS gives

g′µν = gµν

identical to scalar field! It’s actually expected cause gρσΛ
ρ
µΛ

σ
ν = gµν for every Lorentz

transformation Λ. Hence we suspect if “graviton has spin 2” is wrong.
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Aside
If we treat Dirac matrices as a field, then the transformation is

γ′µ
a
b = γµ

a
b +

i
2
ωρσJ ρσα

µγα
a
b −

i
2
ωρσSρσa

cγµ
c
b +

i
2
ωρσSρσc

bγµ
a
c

By Sρσ =
i
4
[γρ, γσ], expanding RHS gives

γ′µ
a
b = γµ

a
b

seems Dirac matrices works like “metric”.
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