Stress tensor distribution around
static quarks In hot medium

Ryosuke Yanagihara (Osaka University)

For FlowQCD collaboration :

Takumi Iritani, Masakiyo Kitazawa, Masayuki Asakawa,
Tetsuo Hatsuda

FLQCD 2019 @ YITP (2019/04/18)



Confined vs. Deconfined

) 4 "
1 B Q@

%:§ ‘0. .®
ora” PR

i

0 Critical temperature T, T

FLQCD 2019 @ YITP (2019/04/18)



Confined vs. Deconfined

gluon \

*
o°

Pressure distribution

inside Hadrons

quark
3 .
oo So—

|
I ressu
2 : . Burkert et al.,

4/// | v eeee e e e Nature 557 (2018) 396.

I ,,,,,,,,,,,,,,,,,,,,,,,
1.0F —— total ]
| —— total BEG 4zr2p,(r) (1/fm)
‘ = = = oluon cont 3

r2plr) (<102 GeV fm™)

1 251

;f
&) 4mrip,(r)
A i
TC i 0.0 \\ e — 15| [ amrpe)
| :;’ Sy 1 /" U )
I - —osf 1 0sl) h_
. | 00 05 1.0 ME?J_;L(J)A‘P 0 ' ,
Confined | T R e
' Shanahan et al., PRL 122 (2019) no7, 072003.
| Kumano et al., PRD 97 (2018) 014020.

FLQCD 2019 @ YITP (2019/04/18)



Pressure distribution inside hadrons vs. Our study

Pressure distribution
inside Hadrons

Our study
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Flux tube
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A lot of previous studies
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Energy momentum tensor (EMT)
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Energy momentum tensor (EMT)
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Maxwell stress
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Measurement on the lattice

[ Todo

(DPrepare QQ on the lattice ~ @Measure EMT around QQ
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Measurement on the lattice
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Measurement on the lattice

: Iritani et al. (2018
Gradient flow ritani et al. {2018)
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Set up
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A lattice study of stress distribution around Q0 in vacuum

Stress distribution in terms of local interaction
FlowQCD, PLB 789 (2019) 210.
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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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Stress distribution around QQ

Properties in non-Abelian theory

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

V' Tys # Ty (Separation)

( Yu Ty # 0 (Trace anomaly# 0) y
FlowQCD, PLB 789 (2019) 210.

141 % ((@)R=0.46fm)] ((b)R=0.69 fm )] ()R =0.92fm]

12 E —(TH()oq GeV/n’]

. ¥ —(TE(r))qq [GeV/fm?]
T {TR())gq[GeV/im?)

° _F (T g GeV/im?)

. _

2_

i L

0.0 0.1 02 03 04 05 06 00 0.1 0.2 03 04 05 06 00 0.1 02 0.3 04 05 0.6
r [fm)] r [fm)] r [fm]

( Note : after double limit )

FLQCD 2019 @ YITP (2019/04/18)



EMT and confinement potential
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EMT and confinement potential
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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
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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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Set up (quark—anti-quark, single quark)
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Maxwell stress (revisit)
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Stress distribution around QQ mid
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Stress distribution around QQ
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Stress distribution around QQ : Cylindrical coordinates

Diagonalized EMT

(Cylindrical / Parity symmetry)
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Stress distribution around QQ
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Stress distribution around QQ
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Stress distribution around QQ
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Stress distribution around QQ
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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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Pressure distribution inside hadrons vs. Our study

Pressure distribution

inside Hadrons Our study
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Summary and Outlook

v" We first measure stress distribution around Q@/Q

at zero/nonzero temperature on the lattice
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Back up
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Flow time dependence (single quark system)
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Interference b/w singlet and octet state
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