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Color-kinematics duality for massive mediators
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Define by taking s; — s; + m?
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Color factors satisfy Jacobi relations: Mc =0

Under generalized gauge transformations n » n + An
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Check locality and factorization of DC

Shifted numerators satisfying CK require:
MDM"v = —Mn "F°  Av=-U
need to invert matrix A to get double copy:
Mec=n"Dtn—U"AtU
SPURIOUS~ POLES can arise from inverting A.

@ dpt: A=s+m’+t+m’+u—+m?=m?
@ bSpt: detAox P (s,-j, m2) SPURIOUS POLES!
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Avoiding spurious poles
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Massive scalar field theories
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Massive scalar field theories
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Massive scalar field theories
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Topologically massive theories
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Topologically Massive Gravity 4 dof
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Topologically Massive Yang-Mills A dof
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Avoiding spurious poles in D = 3

Mc=n"Dtn—UTATTU
Let's examine the matrix A (non-zero: MDMT)

o detA o det(p;-p;), i,j<5 — detAP=3=0

@ A has null vector ey which impliesuBCJ'/reIation: e-U=0
U (non-zero: Mn) measures the violation of the CK algebra

@ Factorizes correctly when taking s;; — 0.

@ Residue of the spurious pole is zero.
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Including matter
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From Amplitudes to Classical Solutions
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Shockwaves

Kerr- Schild metric
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Cotton Double Copy
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Weyl vs Cotton
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Cotton DC for waves
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Conclusions and Future Directions

CK doality satisfied
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