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semi-classical level full-quantum level

http://jcahpc.jp/pr/pr-20171115.html

mean-field analysis lattice gauge theory
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non-Abelian Higgs model
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non-Abelian Higgs model
¢i :SU(3)r x SU(3),*x U(1) scalar field
:dynamical SU(3), gauge field
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non-Abelian Higgs model

¢i  :anti-triplet diquarks

:dynamical gluons

S = /dda: EFSVFEU + (Licb@)*(licbi) + @]
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AV :external magnetic field in neutron stars
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Non-Abelian vortex

v/ magnetic field

t 1t 1

O hon-Abelian vortex
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Non-Abelian vortex

phase variable
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0(x) = arg [¢i(x)

gauge dependent



Non-Abelian vortex

phase VGP'Gble Alford, Baym, Fukushima, Hatsuda, Tachibana (2018)

b(x) = s [H ()

H(x) = %ﬁijkﬁabcﬁbai(i}?)@bj(w)gbck(w)



Non-Abelian vortex

phase V(]r‘lable Alford, Baym, Fukushima, Hatsuda, Tachibana (2018)
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eB =0

vortex number density




Non-Abelian vortex

eB = 0.06

condensate vortex number density

plaquette



Non-Abelian vortex
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Non-Abelian vortex
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Non-Abelian vortex
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Non-Abelian vortex

vortex-vortex interaction is repulsive

one Abelian vortex three non-Abelian vortices

decay

Cf mean'f|eld CthllYSIS Nakano, Nitta, Matsuura (2008) Alford, Mallavarapu, Vachaspati, Windisch (2016)



I studied non-Abelian vortices in lattice gauge theory.

v' used gauge-invariant operators
v' obtained color-flavor locked phase
v' obtained vortex distributions

v' ultimate goal: lattice QCD at high density
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