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We extend Noether’s theorem to symmetries governed by Poisson-Lie groups (the classical picture of quantum groups). We show they are not 
symplectomorphisms but instead transform the symplectic form in a characteristic way, and arise as the natural symmetries of a class of curved phase 

spaces. The abstract formalism is developed in the covariant phase space framework and applied to the case of a particle, a string, and 3D gravity.

• What lessons can we learn about non-commutative spacetime? 
• What do these conserved quantities say about integrability?
• How do our results from 3D gravity extend to 4D gravity?
• In what other contexts can we find these symmetries? E.g. asymptotic symmetries in gravity?
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Poisson-Lie, so equivariance means:

• Noether symmetries are symplectic:

•  Noether implies          but the 
converse is not necessarily true!  
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•     naturally acts on    from the left & right:
   

Key Points

has a natural non-Abelian dual PL group,
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3. Some Poisson-Lie Symmetric Field Theories

2. Going Beyond Noether: Poisson-Lie Symmetries

1. What Is A “Symmetry”, Really?
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1a. Noether Symmetries In The Covariant Phase Space Formalism
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Symmetries

is conserved!

2+1D: Gravity with C.C.

Palatini-Cartan formulation of 3D 
gravity with C.C.    

1+1D: Klimčík-Ševera Open String

A string with Poisson-Lie group     
target space. T-duality in 

0+1D: Deformed Spinning Top

A particle with a generically curved 
phase space,
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