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Quark Content in Nucleons

• Involves calculating disconnected diagrams

!" # = &̅(#)&(#)

)"*+ # = ,!" # ,- − !" # ,,-



Gradient Flow

For	Gauge	Fields
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Gradient Flow

For	Fermion	Fields
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Small flow time expansion

The small flow time expansion for an operator ℳ:

#̅ $%, ' ℳ# $%, ' ~)*→, -, $% . + -0 $% 12 ' ℳ2 ' + 3($%)

Wilson coefficients can be calculated in a loop expansion:
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Or from a lattice



Small flow )me expansion
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Strange Content in Nucleons
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RG determination of !"($)
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Where () is the one loop coefficient of the QCD >-func5on. With  ? = 3,?5 = 3:
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Pseudo-scalar Density
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Euclidean Meson Correlator
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Time &> must be much larger than the flow smearing radius K$ = 8#$
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Parameters

For 32#×64

'(×) *+(×(, ,-(×.- ,/(×0+

1 0.1215 67 0.0980 67 0.0685 67

1: 1.944 67 1.960 67 1.918 67

G. Fields 800 800 800

; -. *(<-- -. *(<,< -. *(<0.
G. Fields 400 400 400



Results



!" for different lattice spacings



!" for different Hopping parameters on the 32%×64



!" #$ for different Hopping parameters on the 32"×64



!" #$ for different lattice spacings



Conclusions and Next Steps

Numerical determination of !" #$ suggests:
• Quark mass independent
• No discretization effects

Next:
Compare the lattice result of !"(#) with the perturbative calculation

'()* 0, - = !"/0 #$ 12( #$, - 13 − 2( #$, - 113 + 2(#$)
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