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Confined vs. Deconfined
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Confined vs. Deconfined

Pressure distribution

inside Hadrons
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Pressure distribution inside hadrons vs. Our study

Pressure distribution

inside Hadrons ORIl
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Flux tube
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Flux tube
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Energy momentum tensor (EMT)

Energy density ‘ T
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v’ Stress is force per unit area
fi=oin; ; o =Ty
Landau and Lifshitz

LATTICE 2019 @ Wuhan, China (2019/06/21)




Energy momentum tensor (EMT)

Energy density ‘ T
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v’ Stress is force per unit area
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Maxwell stress
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v’ Perpendicular plane: 1, < 0
v’ Parallel plane: 1, > 0
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A lattice study of stress distribution around Q0 in vacuum

Stress distribution in terms of local interaction
RY et al., PLB 789 (2019) 210.
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Stress distribution around QQ mid

RY et al., PLB 789 (2019) 210. "'
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Stress distribution around QQ : Cylindrical coordinates

Diagonalized EMT

(Cylindrical / Parity symmetry)
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Stress distribution around QQ

Properties in non-Abelian theory

V' Tys = T,,, T = Tgg (Degeneracy)

V' Tys # Ty (Separation)

( 2u Ty # 0 (Trace anomaly# 0) )

RY et al., PLB 789 (2019) 210.
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Toward analysis at nonzero temperature

Stress distribution around QQ/Q at nonzero temperature
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Measurement on the lattice

[ Todo

(DPrepare Q(Q) on the lattice  @Measure EMT around Q/Q

LATTICE 2019 @ Wuhan, China (2019/06/21)



Measurement on the lattice

@Measure EMT around Q/Q
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Measurement on the lattice

: Iritani et al. (2018
Gradient flow ritani et al. {2018)
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LATTICE 2019 @ Wuhan, China (2019/06/21)



Set up (quark—anti-quark, single quark)

v' Quenched SU(3) Yang-Mills gauge theory Qé b0°"
4.0 00°"
v Wilson gauge action o0°°
v’ Clover operator g > ) 00°”
v’ Fixed a, t @3'0 < t t
v" Multihit improvement in temporal links 2] 0.46 fm 0.69 fm
v Coulomb gauge fixing 2.0/ ¢ vacuum 14T,
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v" Simulation using OCTOPUS, Reedbush R [fm]
Lattice Temporal # of
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Maxwell stress (revisit)
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Stress distribution around QQ mid
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Stress distribution around QQ : Cylindrical coordinates

Diagonalized EMT

(Cylindrical / Parity symmetry)
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|T44| — |Tzz| — |Trr| — |T99|
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Stress distribution around QQ

Preliminary [R=0.46fm, 3=6.6, t/a®> =2.0]
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Stress distribution around QQ
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Stress distribution around QQ : Temperature-dependence
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Stress distribution around Q : Spherical coordinates

Diagonalized EMT

(Spherical symmetry)
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Stress distribution around
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Stress distribution around (Q : Temperature-dependence
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Pressure distribution inside hadrons vs. Our study

Pressure distribution

inside Hadrons Our study
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Summary and Outlook
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Back up
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Set up (vacuum analysis)

4.5

v" Quenched SU(3) Yang-Mills gauge theory | | | Joo°°
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= .."..
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I Y e
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EMT and confinement potential

From EMT confinement potential
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EMT and confinement potential
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Flow time dependence (single quark system)
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Stress distribution around QQ

[V Ty ~ Tgg (Degeneracy) I
V' Tys # T, (Separation)

v YTy # 0 (Trace anomaly# 0)

v' Damping < Debye mass

( dF/dR & [ T,, d*x

1.2

' Preliminary
1.0

06 &

0.4

0.2

2.0 o ¢ vacuum 4 1.44T,

: : 0.0 0.2 0.4 0.6 0.8 1.0 1.2
00 02 04 06 08 1.0 1.2 R [fm)]

0.0

LATTICE 2019 @ Wuhan, China (2019/06/21)



Interference b/w singlet and octet state

1.2 | | | | 1.2 | | | |
Preliminary [RTml.O, 3=6.6, t/a2m3.0] Preliminary [RT=1.5, B=6.6, t/a2:3.0]

1.0 1 ! 1 ! 1.0 ! ! ! !
- b -TEM)ea/T | £ —ATE0)ee/T
T =, T —(TEm)ea/T T ~(TE0))oo/T"
0.6 = i (TR go/Tt 0-© i (TR ) qe/T |
o (TH()oe/T" 0.4 B (TE())ee/T

0.45% 1. |

0.2

00 02 04 06 08 10 1.2 00 02 04 06 08 1.0 1.2

LATTICE 2019 @ Wuhan, China (2019/06/21)



Stress distribution around
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