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Abstract

The SU(2) gauge theory has a chiral symmetry breaking pattern different from that of QCD. It is
also interesting as a candidate of walking Technicolor theory and to explore physics beyond the
standard model. This work aims at numerical study of SU(2) gauge theory with fermion action that
retains good chiral symmetry on the lattice to analyze the dynamics of spontaneous chiral symmetry
breaking and its dependence on the number of flavors. As the fermion action, we adopt the
domain-wall formulation. Based on the 2-flavor study performed in the last period, we extend our
simulation to Nf (number of flavors)= 4, 6, 8 on a 16°x32 lattice. We find that as Nf increases the
lattice scale determined by the static fermion potential increasingly depends on the fermion mass
and particularly at Nf=8 the result implies the confining feature disappears in the massless limit.
We measure the residual mass that probes the explicit chiral symmetry breaking and meson
masses. The result indicates the spontaneous chiral symmetry breaking at finite dynamical fermion

mass. We are improving the analysis method to extrapolate the results to the massless limit.
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Lattice spacing a(rg) [GeV]
Ny I} m = 0.20 0.10 0.05 0.03
2 0.85 0.2096(7) 0.1871(10) 0.1736(14)
0.90 0.1708(9)  0.1537(7)  0.1414(8)

4 0.85 0.1727(13) 0.1382(17) 0.1165(25) 0.1009(13)
0.90 0.1391(10) 0.1044(11) 0.0839(11)
6 0.80 0.1994(10) 0.1442(13) 0.1012(17)
0.85 0.1445(9)  0.0949(12) 0.0583(25)
0.90 0.1064(11) 0.0749(10)  0.0463(22)
8 0.80 0.1642(20) 0.1052(14) 0.0589(18)
0.85 0.1137(12) 0.0687(16) 0.0310(21)
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