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Arguably the “simplest” QFT: Supersymmetric, (dual) conformal, integrable,...

 Ideal theoretical lab:
● Canonical Differential Equations [Henn ‘13]

Derive differential equations for the Feynman Integrals

●    : Feynman Integral family,
●    : Kinematics,
●      : letter,                    : alphabet,
● F.I. is singular when                     .
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    Planar
  From DCI to Lorentz Invariant kinematics

● Due to the adjacent  massive legs, the dual variables are of the 4 
mass DCI box are not constrained!

● Its limit under                   breaks DCI and makes it equal to the 
three mass Lorentz invariant triangle !

● Naturally the corresponds letters match!

[Broadhust 93’][Usyukina, Davydychev 

‘93]
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✓ Novel features: 

○ Two nested square roots :[Cordero, Figueiredo, Kraus, Page, Reina ‘24][Becchetti, Dlapa, Zoia ‘25]                                                               

○ Corresponding letters form parity doubles!
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✓ We reproduce 165 rational + 241 algebraic letters, but fail to do so for 
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✓ We predict 12 new letters (relevant at L=3?)
11



Conclusion
✓ Provide the first genuinely new predictions of Cluster algebras for QCD amplitudes.

✓ Predictions involve 6 point massive kinematics, not yet analyzed by Feynman 

Integral techniques.

✓ Unveil novel letter structure only observed in F.I. with massive internal 

propagators.

✓ Correctly predict all amplitude letters for 6 point massless scattering as well as new 

letters.

   ? Can we retrieve the missing letters from 

? Can the letters be embedded in known Cluster Algebras? (Cluster Adjacency)

? Is there an underlying geometric object similar to the Amplituhedron for QCD?
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Thank you!


