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| QED vs QCD
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Energy Momentum Tensor (EMT)

goal

Physics around flux tube in terms of energy and stress
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Stress tensor

v/ Gauge invariant ! ' Action through
v’ Determine absolute values of all components medium
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‘ Measurement of the Stress on the Lattice

To Do

(Dprepare qg on the lattice and @measure EMT around qg
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‘ Measurement of the Stress on the Lattice

and @measure EMT around qg

Wilson Loop
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‘ Measurement of the Stress on the Lattice

Wilson Loop

Gradient flow

Imaginary < R R \
time

W(R,T)
= Coexp[—Vo(R)T] + Crexp[—Vi(R)T] + -

(HOW €q. ] Liischer (2010) ¢
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B,, : smeared field
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l EMT defined via gradient flow l Suzuki (2013)
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‘ Measurement of the Stress on the Lattice

Wilson Loop

Gradient flow

Imaginary R
time

W(R,T)
= Coexp[—Vo(R)T] + Crexp[—Vi(R)T] + -

O(R) =

\[V
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Bﬂ : smeared field
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(W(R,T))

l EMT defined via gradient flow l

Suzuki (2013)
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Setup

v' Quenched SU(3)

v Wilson gauge action

v’ Clover operator =
v" APE smearing for spatial links " :
v Multihit improvement in temporal link os| [ T _01 rr =]
v’ Simulation using BlueGene/Q @ KEK s 1§° 1—‘;[:] —
nm
6.304 0.057 fm 4
6.465 0.046 fm 5 484 440
6.600 0.038 fm 6 48* 1500
6.819 0.029 fm 8 64* 1000
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Stress Distribution in Maxwell Theory

v’ Perpendicular plane : attractive
v’ Parallel plane : repulsive

(v stress tensor )
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Stress Distribution in SU(3) YM Theory
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v’ B = 6.819 (no continuum limit)
v' R = 0.456[fm],a = 0.029[fm]
v Only t = O(linear fit)
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‘ SU(3) YM Theory vs Maxwell Theory

z[fm]

SU(3) YM Theory
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‘ SU(3) YM Theory vs Maxwell Theory

SU(3) YM Theory
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EMT in Maxwell Theory (revisit)
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Double Extrapolation @ mid point

15

—(Too) w [GeV /fm?]

14
13 |
1|
1|

10

— continuum
N ! 1 p=6.465
RN I} p=6.600
{ ' ¥ $=6.819
B H ¢ ¢ finallimit(rangel)
i ¥ f finallimit(range2)
; - . »
8 S t % finallimit(range3)
Preliminary :
0 1 2 3 4 5 6
{1072 - fm?]

Double extrapolation

a

2
a
Olat = OCOHt + Cot + %"‘

@ @

Workshop of Recent Developments in QCD and QFT @ NTU (10 Nov. 2017)



y
Double Extrapolation @ mid point mid ,Td.z
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Profile of (T ;;)yy(i = 0, z,1,0) (mid plane) mid yJA'»xz
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Profile of (T ;;)yy(i = 0, z,1,0) (mid plane)

Abelian dual
monopole model
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Potential vs EMT (mid plane)

From EMT
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‘ Summary and Outlook

First measurements of stress distribution on the lattice !!
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v' We need to explain the stress distribution
using abelian dual monopole model model, NG string...
v’ Application : two flux tube, finite temperature, excited states...
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Enhancement of ground state
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Fat flux tube

Cardoso et al. (2013)
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Stress asymmetry
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