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What about QCD?
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What about QCD?

Does the Ward identity hold?

ε(p3) → ε+(p3) =⇒ A → A′ ∝ p4 · ε(p4)

No.

Using Pµµ′ → −ηµµ
′ on both gluons adds

ε(p3) → ε+(p3), ε(p4) → ε−(p4)

A → g2(T cT d − T dT c)
v̄(p2)/p3u(p1)

s 6= 0



What about QCD?

Does the Ward identity hold?

ε(p3) → ε+(p3) =⇒ A → A′ ∝ p4 · ε(p4)

No.

Using Pµµ′ → −ηµµ
′ on both gluons adds

ε(p3) → ε+(p3), ε(p4) → ε−(p4)

A → g2(T cT d − T dT c)
v̄(p2)/p3u(p1)

s 6= 0



What about QCD?

Does the Ward identity hold?

ε(p3) → ε+(p3) =⇒ A → A′ ∝ p4 · ε(p4)

No.

Using Pµµ′ → −ηµµ
′ on both gluons adds

ε(p3) → ε+(p3), ε(p4) → ε−(p4)

A → g2(T cT d − T dT c)
v̄(p2)/p3u(p1)

s 6= 0



What about QCD?
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The optical theorem

2 Im{A(i → i)} =
∑
ξ1ξ2

∫
|A(i → ξ1ξ2)|2 dΦ(2) + . . .

Disc{A(s)} = A(s + iε)−A(s − iε) = 2i Im{A(s + iε)}
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Cutkosky’s rule

Given Disc(A) = 2i Im(A) we need:

I A(. . . → . . . φ(p))∗ = A(φ(p) . . . → . . . )

I The propagator numerator contains a sum over external line
factors.
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