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Double copy (DC)

• BCJ DC: Color→ Kinematics
(YM→ Gravity+B-field+Dilaton, N = 0 SUGRA)

[Bern, Carrasco, Johansson 2008]

• Gauge choices, kinematic algebra???
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Main goal: Develop off-shell, gauge independent and local approach
to DC that:

• allows to identify a ”kinematic algebra”

• gives gravity in the form of double field theory

(In this talk) up to and including quartic interactions.
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L∞-algebras

These algebras underly perturbative field theories. They encode gauge
structure, dynamics and interactions.

An L∞-algebra is a vec. space X =
⊕

iXi equipped with Bn : X⊗ → X
that obey generalized Jacobi.

For YM : XYM =
⊕

iX
YM
i

XYM
1 XYM

0 XYM
−1

λ A E

E.o.m’s and gauge transformations:

E : = B1(A) +B2(A,A) +B3(A,A,A) = 0

δA = B1(λ) +B2(A, λ)
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Kinematic algebra

In Yang-Mills we have XYM = KYM ⊗ g [Zeitlin 2008]

Aaµ ⊗ ta , B2 = m2 ⊗ f••ata , ...

The space KYM equipped with (2,mn, b, b2, θ3, ...) form a kinematic
BV�
∞-algebra [Reiterer 2019]

The kinematic algebra of Chern-Simons is a Lie algebra

[Ben-Shahar, Johansson 2021; Borsten, Jurco, Kim, Macrelli, Saemann, Wolf 2022]

In (our formulation) Yang-Mills the kinematic algebra is not a Lie algebra!
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Algebraic double copy

Want to construct the L∞-algebra of gravity using KYM!

We can follow BCJ: color→ kinematics (g→ K̄YM) + constraints

XDFT = KYM ⊗ K̄YM
∣∣∣
constrained

eµν̄(x, x̄) = Aµ(x)⊗ Āν̄(x̄)

One constructs the gravity maps

B1 = m1 + m̄1, B2 = b−m2 ⊗ m̄2 = b2 ⊗ m̄2 −m2 ⊗ b̄2
B3 = b−

{
θ3 ⊗ m̄2m̄2 +m2b2 ⊗ m̄3 + d2m3 ⊗ m̄3 + (un)-barred

}

6 / 7



Thank you very much for your attention!

7 / 7


	

