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Short Review of the Double Copy

The BCJ double copy
Bern, Carrasco, Johansson (2008)

Aa
µ : AYM =

X

i ✏ trivalent

cini
di

hµ⌫ , �, Bµ⌫ : MG =
X

i ✏ trivalent

nini
di

�a a0 : A�3 =
X

i ✏ trivalent

cici
di

Jacobi relations for

color-kinematics duality

ci + cj + ck = 0

ni + nj + nk = 0

Amplitudes and numerators invariant under generalized gauge

transformations

n12 ! n12 + s12�, n13 ! n13 + s13�, n14 ! n14 + s14� (1.1)
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Mariana Carrillo González July, 2021 11 / 13































































Its

Conclusions and Future Directions





























































NLSMT S Gal
Tr TTT 442724 TCH 2012 2m2,012

content X s É trigiest

A Yesfate C Ca s

y ay
C D n

Mc 1 E O App Ma O

Ck duality
If Asal nt o n stu

Simple example: longitudinal modes
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Including matter 












































BCJ Double Copy
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Mariana Carrillo González July, 2021 11 / 13































































Including matter 












































BCJ Double Copy
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Previously observed in massive case anytheory
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Avoiding unphysical poles



Topologically massive theories

Topologically Massive Gravity

STMG =
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Topologically Massive Yang-Mills
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Z
d3x
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Shockwaves
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Weyl vs Cotton
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Weyl double copy from amplitudes double copy
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Mariana Carrillo González July, 2021 11 / 13































































Weyl vs Cotton




























































DATAYAA

incidence relation

I MI JA Edip
Z N r Z re

0 Y

É Ii

NB zitZED info on xm
up toscalings

Twistor space



Complimentary constraints

Mariana Carrillo González July, 2021 11 / 13
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Cohomology representatives from amplitudes 



Complimentary constraints

Mariana Carrillo González July, 2021 11 / 13
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Open Questions 8
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