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Uncertainty of topological charge on the lattice and definition of quark masses
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Focusing on the topological charge, we carried out lattice numerical study.
At 6 =t , 2d CP$ model becomes gapless without CP violation. Whether the same happens or not has

been a long-standing problem. We carefully looked at the response of the topological charge on the
lattice against the smearing procedure and developed a new method called "sub-bolume method", which

avoids notorious sign problem, to study this problem. It turned out that 4d SU(2) gauge theory shows
spontaneous CP violation at 6 =1 .
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