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Chiral symmetry breaking and monopoles
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In previous works we have shown the relation between chiral symmetry breaking, instantons, and monopoles
by adding the monopoles to quenched SU(3) configurations [1,2]. We found that (i) one pair of monopoles
makes one instanton. (ii) the monopole pair induces chiral symmetry breaking. This was done by measuring
the chiral condensate computed from the eigenvalues and eigenvectors of the Overlap Dirac operator. In this
study, we compare the low-lying (improved) eigenvalues λi of the Overlap operator with the prediction of
the random matrix theory [3, 4]. First, we perform a scale-independent test using the low-lying eigenvalues
as in Ref. [5]. Our results are consistent with their results and the prediction of the random matrix theory
(RMT). Next, we add one pair of monopoles with charges mc varying from zero to four, to the SU(3) quenched
configurations, and compare the low-lying eigenvalues with the prediction of the random matrix theory. We
find that the results of the scale-independent tests are consistent with the prediction of the random matrix
theory as shown in Fig. 1 (λj < λk, 1 ≤ j, k ≤ 4, j ̸= k). Therefore, the added pair of monopoles does not affect
the spectra of the Overlap Dirac operator. Moreover, we show that the spectral density ρ(λ) increases with
the monopole charges mc as shown in Fig. 2. These results indicate that the monopoles are related to the
chiral symmetry breaking. We are presently calculating the chiral condensate, and the Banks-Casher relation.
In this talk, we would like to present preliminary results showing the relation between the chiral symmetry
breaking and monopoles.
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