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Let’s calculate
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Let’s calculate
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Let’s calculate

1
E(r) = Z(Gjy(t)G“’””(t)) G, =09,B/()—0,B,)+[B,1),B,(1)]
| O —2tp” - t_2+€ + 0
explicitly: E(r) = 0% +  Oa?
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Let’s calculate

1
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Let’s calculate

1
E() = (G (0G“(1)

LO: —2tp2 ~ t_2+€ + O
explicitly: E(1) = 5% T C’)(OzQ)
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G, (1) = 9,B,(t) — 0

JB.(1) + [B,(0), B,(1)]

— measure ds on the lattice”

o, = ay(i)



Higher orders




Higher orders




Higher orders
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Higher orders
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® generalized loop integrals
® integration over flow-time parameters
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= OI (/g between the gradient r1ow and NS schemes. Our
= 010+ - . . . +0.74+4.84+34.0
=T final estimate is Ayg = 311.075 77,5717 MeV, lead-

ing to al®) )(M z) = 0.11621)0055. While this approach
prov1dem516_d€ta_t_nma,mn of Ay, further im-
provements in accuracy would benefit from higher-order
refinements in the perturbative matching, which we leave
for future work.
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Application to effective field theories
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Small flow-time expansion

Observable: R=) Cl0,) =) C0(0,0)
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Small flow-time expansion

Observable: R=) Cl0,) =) C0(0,0)
~ =0
small flow-time expansion: O, (1) > Z c..(1) O,
LUscher, Weisz 11 m
Suzuki '13
LUscher 13 t—0

Cut)'= ) Crl®)

= need (. (f) forsmallt = perturbation theory
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Example: Meson mixing
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Example: Meson mixing
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Example: Meson mixing
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Example: Meson mixing
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Bag parameter
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Bag parameter
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Application to effective field theories
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perturbation lattice renormalization
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» renormalization
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Application to effective field theories

Observable: R = Z C (0O, )

perturbation —j & lattice
theory \ /

Instead: R = Z Cn(t)(én(t))

(6.(1)) is UV finite =>1in%<@n(t)> exists!
= Lorentz invariance preserved!

application:  energy-momentum tensor  Suzuki ‘13
parton density functions  Shindler ‘24
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Parton densities (pions)
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The gradient flow scheme
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The gradient flow scheme
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The gradient flow scheme
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The GF scheme

geff = Z Cn<@n> GF

MS
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The GF scheme

geff — Z Cn<@n> GF MS
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The GF scheme
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The GF scheme
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The GF scheme
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The GF scheme

L= D, C{0,) GF MS
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The GF scheme

GF

MS
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The GF scheme

GF MS
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The GF scheme

GF MS
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