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Perturbative calculations in
Quantum Field Theories 

are hard.
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Symmetries of Feynman Diagrams
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An infinite class of massive 
planar Feynman integrals is 

Yangian invariant.
[Loebbert, JM, Müller, Münkler (2020)]
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Yangian Algebra       :

[Drinfel‘d (1985)]
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Yangian Algebra       :

Representation:

[Drinfel‘d (1985)]

[Dolan, Nappi, Witten (2003)]
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Here, level-zero:

[Alday, Henn, Plefka, Schuster 2010]



Symmetries of Feynman Diagrams

Julian Miczajka 24.09.2020, DESY Virtual Theory Forum 4

Here, level-zero:

[Alday, Henn, Plefka, Schuster 2010]



1 loop 2 loops
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Higher Loops
Conjecture:
All planar Feynman graphs, which are cut along a closed 
contour from one of the three regular tilings of the plane, 
have massive Yangian Symmetry if all internal propagators 
are massless.
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Yangian Symmetry No Yangian

Triangle Square Hexagonal Irregular

[cf. Chicherin, Kazakov, Loebbert, Müller, Zhong 2017]
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What do the symmetries imply?

Integrals are functions of (massive) 
dual conformal cross ratios.

Conformally invariant functions satisfy second 
order differential equations in the .
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Loops Graphs Dual Conformal Not Dual Conformal

One

Two

All
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Massive Conformal Symmetry

[cf. Drummond, Henn, Plefka 2009]
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[Gürdoğan, Kazakov 2016]
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[Loebbert, JM 2020][Gürdoğan, Kazakov 2016]
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Conclusions

- Yangian symmetry of massive Feynman integrals.

- Constrains the functional form of the integrals

- Maps to massive generalization of momentum 
space conformal symmetry.

- Embedded in integrable massive fishnet theory.
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Backup I: Yangian Bootstrap
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Backup II: Massive Fishnet Theory

Starting from Coulomb branch Lagrangian, modify field products:

Perform double scaling limit:


