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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,
¢'=¢
so s = 0. For vector field,
A, = A+ ;wpojpgfjAu
so s = 1. For spinor field,

i
¢;) = ¢b + iwpaspal?wa

508 =g. 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
r_ i jpaa i jpaa
gp,y - g,uu + §wpa yguoz + iwpa Mgow
But 7778 =i(g™g, — g""g},), hence RHS gives

g;,u/ = Guv

identical to scalar field! It’s actually expected cause g,,AjA7 = g, for every Lorentz
transformation A. Hence we suspect if “graviton has spin 2” is wrong.



Aside

If we treat Dirac matrices as a field, then the transformation is

a a i loge’ a i o a (& i 0 C a
VLb = Yup + §me7p pVab — iwposp Vup T §Wp08p b pe
By &7 = i['yp ,7°], expanding RHS gives
! a a
Vub = Yub

seems Dirac matrices works like “metric”.
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