Validating Wilson Flow Renormalization on the
Lattice: Quark Bilinear and Glue Operators
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Wilson flow
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After renormalization of the fundamental parameters of QCD, the flowed gluon field 1s

finite and does not require renormalization

The flowed quark fields require additional multiplicative field renormalization
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Short flow time expansion (SFTX)
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The 1st limit @ — O should be taken with all #;satisfying, /87, > a. The 2nd limit 7, — O is

usually done linearly.

The golden window: a <, /8tf < A(_21CD. Similarly, the golden window of RI/MOM 1s

Nocp K p K 7la.
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Formalism
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Lattice matrix elements
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Preliminary results
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Check on matching

O,(ty) = im [Z,(t, )05, )] = Lol 1O (W) + O()
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Renormalization of flowed quarks
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Similar idea of fixing Z: for the vector case, Z)‘(/ (tf, a) absorbs all the discrete effects.
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Renormalization of flowed quarks
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Summary and Take-home

Validation: Rigorous numerical tests confirm the viability of Wilson flow for
renormalizing quark bilinear and gluonic operators.

Performance: The scheme yields consistent results within current systematic
uncertainties.

Outlook: Refinement of systematic controls and extensions to physical
observables are currently in progress.
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Thank You!
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