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Seminario de Gravitación y Teoŕıa de Campos
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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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Amplitudes are invariant under generalized gauge
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Including matter 












































BCJ Double Copy
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BCJ Double Copy
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Previously observed in massive case anytheory
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Massdeformedminimal DF MCG Moment Rumbotis
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Avoiding unphysical poles



Topologically massive theories

Topologically Massive Gravity
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Topologically Massive Yang-Mills

STMYM=

Z
d3x
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Mariana Carrillo González July, 2021 11 / 13































































Shockwaves
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Weyl vs Cotton




























































Weyl D.C Cotton D.C
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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




























































In C t signature 2212gginiPanRoMmEIsiwTite

LT
DC Matt É3 p Cape FanfanCpf

TLinearized anyons so l X
Waves

Up my
CABco QOBOcO

2202 10476

FAB Iz OAO MCGMomentRombotis Ed

3d case



Complimentary constraints

Mariana Carrillo González July, 2021 11 / 13
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Mariana Carrillo González July, 2021 11 / 13































































Weyl vs Cotton





























































Choose twistor representatives
for type N waves Eg Eff2

E ÉfÉ Int gladly a z
DOUBLE
COPY

fDjf.fodzxa bfz.IEzpnt gcx z
macxjzo D Cotton

dig oxide DC
Fuente

Derivation from twistor space



Complimentary constraints

Mariana Carrillo González July, 2021 11 / 13
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Cohomology representatives from amplitudes 
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Open Questions 8
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