Gordon decomposition

Show that
u(p2, s2)7"u(p1, s1) = w(p2, s2)G*u(py, s1)

where

ar — (p1 + p2)* + ic™ (p2 — p1)w
my + Mo

Start by introducing the cast of characters. First, the momentum vectors.

Eq FEs

_ | P1z _ P2z

D1 ply ) D2 p2y
P1z P2z

Spinors for particle one (normalized as |u|? = 2F).

E1 + my 0
u(p 1):; 0 u(p 2):; Ey+my
b A/ E1 + mq P1z 7 b vV E1 + m1 Piz — iply
Pix + Z.ply —Pi1z
spin up spin down
Spinors for particle two.
EQ -+ Mo 0
u(p 1):; 0 u(p 2):; Ey +mgy
2 £/ E2 —+ mo D2z 7 2 vV E2 -+ meo P2z — ip2y
P2z + ip2y —P22
spin up spin down

Relativistic energy.

By = \[ph + 13, + P+ md, Bo = \[p3, + 03, + ph + m3
This is the definition for tensor o*”.
i v 14

v, 7] = 0 (9" = "4*)

y_ 1

n
7 T3

In component notation .
(077 ? (0% 14 rvo
0" =5 (7" = 701" s)
Let TH = ~v#~". In component notation
Tuowﬁ _ ,Y,uap,yupﬁ
In Eigenmath code (transpose to interchange v and p of v*3)

T = dot (gamma, transpose (gamma) )

1



Calculate o (transpose to interchange p and v of T+ g).

sigmamunu = i/2 (T - transpose(T,1,3))

v

Transpose 0#*g to oy
sigmamunu = transpose(sigmamunu,3,4)

In component notation
" (p2 = p1)uv = 0" 5" gup(P2 — p1)"

In Eigenmath code
dot (sigmamunu, gmunu, p2 - pl)



