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Why scattering amplitudes ?

Old topic (60s)

(Close to) Physical objects

- Challenging objects from a technical perspective 
 

Ex : precision for collider processes or gravitational waves — 
recursion relations, generalized unitarity, …

- Interesting objects from a conceptual perspective 

 

Ex : bootstrap, soft theorems, geometry, … and some universal 
behaviors
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A large web of theories ! Pions, galileons, BI photons, SYM/
SUGRA, charged matter …

How large ? Which fundamental principles ? Which rules ?

String theories : deformed algebras and building blocks

What about effective field theories in general?
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[Broedel/Dixon ’12, …, 
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Universal algebras and building blocks
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Minimal YM :
covariant CK duality

[Cheung/Mangan ’21]
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Dim-6 YM :
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Also for dim-8 YM : <latexit sha1_base64="ZcYkqiGWsGaCQilLmrOd0AkdzEc="></latexit>

Adim-8 YM =
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AGBAS(✏p)
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Next orders ?
Operator 
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YM EFT GBAS EFT

Resums to
<latexit sha1_base64="DybYjglLv29XTl9snlt/UmJgoHI="></latexit>

YM+ (DF )2
Resums to?

Involved in 
the double copy of the heterotic and bosonic strings

<latexit sha1_base64="9DcDafr7VGAqnaO8TpDfZpbWroE="></latexit>

GBAS + (DF )2

[Johansson/Nohle ’17]



Summary and
outlook



Surprises in the tree level scattering of gluons !



Surprises in the tree level scattering of gluons !

Dynamics related to that of colored bi-adjoint scalars,
all-multiplicity relations between amplitudes, all-multiplicity
results for YM EFT amplitudes



Surprises in the tree level scattering of gluons !

Dynamics related to that of colored bi-adjoint scalars,
all-multiplicity relations between amplitudes, all-multiplicity
results for YM EFT amplitudes

Many leftover questions :
- Why are the CK-dual theories relevant here ? Are they the 

only ones?
- What do we learn about the kinematic algebra of YM EFTs ?
- Why is dimension reduction relevant here ? How does it act  

on the YM+(DF)^2 theories ?
- Gravity, pions, … ?
- …


