Emergence of magnetic monopoles for quark confinement
due to violation of the non-Abelian Bianchi identity
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Quark Confinement

Dual superconductor picture

IS one of the most promising
mechanism for quark confine-
ment. In this picture, the magnetic
monopole plays an important role.
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The perfect magnetic-monopole dom-
iInance Iin the string tension, i.e., the
string tension from Yang-Mills field

Is completely reproduce by one from
the magnetic monopole.

Violation of Bianchi ldentity vs emergence of magnetic monopole
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#ih(x) represents the magnetic current:
I = D[A|F[A] = ghda", gh = 2,|7*"Fu|o] = P 9, [ Fople]
and .7, || represents the field strength for Yang-Mills field <.

K*) represents the magnetic monopole:
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and .7,,|7| represents the field strength for the restricted field < obtained from
the gauge-covariant field decomposition,«, = ¥, + 2;,u, and n'*)(z) the color-
direction field.

Current Conservation: Bianchi Identity

D] fin =0 <= @LKA(L):O n = | T[] :O<:>K£L)ZO

» The non-Abelian Bianchi identity is nothing but the motion of equation.
» The violation of Bianchi identity is due to quantum effect.

— Examine the phase transition between the Higgs phase and confinement
phase.




