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| QED vs. Qcp
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| QED vs. QCD
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Energy Momentum Tensor (EMT)

Physics around QQ in terms of energy and stress
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Energy Momentum Tensor (EMT)

Physics around QQ in terms of energy and stress

Energy density ‘ T I\/I'Omentum density
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Energy Momentum Tensor (EMT)

Physics around QQ in terms of energy and stress
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Energy Momentum Tensor (EMT)

Physics around QQ in terms of energy and stress
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A lot of Previous Studies
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A lot of Previous Studies
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|§ More direct physical quantity : Stress tensor !!
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‘ Measurement of the stress on the Lattice

To Do

(Dprepare QO on the lattice and @measure EMT around QQ
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‘ Measurement of the stress on the Lattice

Wilson Loop

and @measure EMT around QQ
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‘ Measurement of the stress on the Lattice

To Do
(Dprepare QQ on the lattice and @

Gradient flow

[ Flow eq. ] Lischer (2010)

dB,(t,x)  , OS[B]
ot 6B, (tx)

B,

: smeared field

¥

[ EMT defined via gradient flow ]

Suzuki (2013)
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[T#v(t, X) = ml]ﬂv(t, X) + 40!E(t)

[E(t, %) = (E(t,x))] + 0(¢) ]

FlowQCD (2016)
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Setup

v Quenched SU(3) Yang-Mills gauge theory + Joo®°
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v Wilson gauge action is "'..-.I
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F 0.46 fm
v" APE smearing for spatial links 2.0/«
Cornell type
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Stress distribution in Maxwell theory
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Stress distribution in SU(3) YM theory
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‘ SU(3) YM theory vs. Maxwell theory

SU(3) YM theory Maxwell theory
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‘ SU(3) YM theory vs. Maxwell theory

SU(3) YM theory Maxwell theory
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Double extrapolation @ mid point (R = 0.4.6 fm) mid / xjd.yz
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Double extrapolation @ mid point (R = 0.4.6 fm) mid / XJAZ

FlowQCD (2016)
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FlowQCD (2016)

Double extrapolation @ mid point (R = 0.4.6 fm)
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‘ Double extrapolation @ mid point (R = 0.46 fm) ia

FlowQCD (2016)
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Cylindrical coordinate
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Cylindrical coordinate
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Properties in non-Abelian theory

V' Tas = Tyy, Ty = Tgg (degeneracy)
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EMT and confinement potential

From EMT confinement potential
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EMT and confinement potential
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‘ Summary and Outlook

First measurement of stress distribution on the lattice!!
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Stress distribution b/w QQ

Distribution of EMT on mid-plane

v' We need to explain the stress distribution
using, for example, Abelian-Higgs model (RY+ in progress)

v Application : two flux tubes, finite temperature, full QCD...
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Back up
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Ground saturation
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