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PUrpose

Do the violation of non-Abelian Bianchi identities(VNABI)
explain the dual Meissner effect ?
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Introduction



Fig 1. Magnetic flux pinning

The dual Meissner effect

G. 't Hooft, in Proceedings of the EPS International, edited by A. Zichichi (Editrice
Compositori, Bologna, 1976), p. 1225.

S. Mandelstam, Phys. Rep. 23, 245 (1976).

Wikipedia
QCD Superconductivity
Color electric flux-tube =) Magnetic flux-tube
Condensation of - Condensation of pair
color magnetic monopoles of electrons (Cooper pairs)
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The violation of non-Abelian Bianchi identities(VNABI)

T.Suzuki,K.Ishiguro,V.Bornyakov,Phys.Rev.D97:034501 (2018)
T.Suzuki,Phys.Rev.D97,034509 (2018)
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In SU(2) gauge theory, Abelian color electric fields and
monopole currents can be evaluated without gauge fixing.

T.Suzuki.M.Hasegawa, K Ishiguro.Y.Koma.T.Sekido.Phys.Rev.D80:054504(2009)

TABLE III. Best fitted values of the string tension oa?, the
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Abelian projection in SU(3) gauge theory

Previous research

G. 't Hooft, Nucl. Phys. B 190 (1981) 455.

F. Brandstaeter et al., Phys. Lett. B 272 (1991) 631.

Gauge fixing : Maximal Abelian
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Projection : SU(3) — U(1) x U(1)
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Method



o - o3 _
Wilson action V =242 x 8,3 =15.9 - Flux-tube profile

- Monopole on the lattice
a 1 a Na
k,uf(s) — Eeﬁrl/pgdfjeﬁg(s):
QE,L;(S) — Qﬁ,y(s) o 27Tn'iy(8)

T. A. DeGrand and D. Toussaint, Phys. Rev. D22, 2478 (1980)

- APE smearing

HYP smearing
Ra ndo m ga uge tra nSfO rmatlo N E’ngg) Il_.z%%sémal, F.Cuteri, A.Papa, EPJ Web Conf. 175
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The definition of the cylindrical coordinate

Antiquark
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Results
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Fig.2 SU(3) color electric field
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Fig.3 U(1) color electric field
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The comparison between non-Abelian and Abelian.

A A C FR (I‘/el) W(Qfﬂrd__g_f
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aS<k>

Fig.4 Monopole current (VNABI)
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The signal is very noisy.

It is in progress.
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61 2,
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The vacuum type in SU(3) without gauge fixing is

In progress.

The squared monopole density in SU(2)
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T.Suzuki.M.Hasegawa.K Ishiguro.Y.Koma.T.Sekido.Phys.Rev.D80:054504(2009)

Important!
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Summary



. In SU(3) gauge theory, the Abelian projection becomes
SU(3) to U(1) projection due to the violation of non-Abelian
Bianchi identity(VNABI).

. These U(1) color electric fields are squeezed by the
monopole currents.

. To get the Abelian flux-tube profile without gauge fixing
needs a huge number of statistics. It is necessary to use
the smoothing procedure like random gauge transformation.

. Itis important to decide the vacuum type in SU(3) gauge
theory without gauge fixing. To decide the vacuum type, we
need to get the coherence length by the squared monopole
density. It is in progress.
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