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Figure 5: Color-ordered Feynman rules, in Lorentz-Feynman gauge, omitting ghosts

Straight lines represent fermions, wavy lines gluons. All momenta are taken outgoing
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e Color-order reversed identity
Ar(1,2,...,n—1,n) = (=)"As(n,n—1,....2,1), (6)

e U(1)-decoupling identity

> A(L0(2),....0(n) =0, (7)
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o Kleiss-Kuijf relations :

AL {atn {BY) = (1) Y A(l0.n).(8)

o€OP({a},{BT})

The order-preserved (OP) sum is over all
permutations of the set a/| J 37, where relative
orderings in o and 37 (the reversed ordering of set
[3) are preserved. ng is the number of [ elements.

(E: ZEM ALK RZ Shuffle RELEM! )

A(1,2,3,6,4,5) = A(1,2,3,5,4,6) + A(1,2,5,3,4,6)
+A(1,2,5,4,3,6) + A(1,5,4,2,3,6) + A(1,5,2,4, 3,6)
+A(1,5,2,3,4,6) . (9)
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o BCJ Relations (2008): A
#9 fundamental BCJ relations Fb& #L1&

0 = Iy =A(2,4,3,1)(s43 + s41) + A(2,3,4, 1)sy

0 = I, =A(2,4,3,5,1)(s43 + S45 + S11)
+A(2,3,4,5,1)(s45 + s11) + A(2,3,5,4,1)sy

0 = Is=A(2,4,3,5,6,1)(s43 + Sa5 + Sa6 + S11)
—I—A(2, 3, 4, 5, 6, 1)(545 + S5 + 541)
+A(2,3,5,4,6,1)(s46 + S11)
+A(2,3,5,6,4,1)sy (10)
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[Ruth Britto, Freddy Cachazo, Bo Feng, Edward Witten, hep-th/0501052]
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