Toward the application of large-N
deconfinement to SU(3) QCD

Hiromasa Watanabe / B2 BIE (RKXEH)

{EEBEEEE(Queen Mary, U. London). KIBERK(RAEN). BEHREKZRKEN)

& DHE[EIEAF(in progress)

2023/08/28 @ 25D EFim& T DIty

] 2023, KEK

KEKIHR = MmDEFimE T DA 2023



Introduction

SU(3) QCD w/ N; quarks
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Main message

SU(3) QCD w/ N; quarks
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Deconfinement
- Polyakov loop B (3E) BU & =D (T3 (finite/large N)

[Polyakov, (1978) / Wilson, (1974)]
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[Sundborg, (1998) / Aharony, Marsano, Minwalla, Papadodimas, V.Raamsdonk, (2003)]
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Two phase transitions at large N

[Hanada, Ishiki, HW, (2018) / Hanada, Maltz, (2016) / Berenstein (2016) /-]
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With finite Nc & infinite Volume

[Hanada, Ohata, Shimada, HW, (in progress)]
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Intermediate phase

[Hanada, Ohata, Shimada, HW, (in progress)]
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Profile of lattice QCD configuration

Gauge config. by WHOT-QCD collaboration (phys. Rev. D. 85, 094508 (2012)]

. 2+1 flavor, RG-improved Iwasaki gauge + NP O(a)-improved Wilson quarks
- T =0 config. of CP-PACS & JLQCD collaboration (rhys. Rev.D. 78, 011502 (2008)]
. 32° x n, lattice with n, =4, 6, -, 16

. =205 a'=279 GeV, (a=~0.07fm), m,/m,~0.63: heavy quark
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Phase distribution p(0;T)
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“SU(«)” Haar random

Haar randomness
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- Random SU(3) matrix BN IFZEEZ 2 CFATWLS c.f. [Polyakov, (1975)/(1978)]

- Center symmetry KD HRVEBHRNWRZE5Z 5D (&R

14 /19 KEKFRE2 SMEDBTHEZOISA 2023



n-wound Polyakov loops
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Viewpoint from characters
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Characters & Polyakov loops
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Summary & Prospects
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