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With a small € in Eq. (38) in Kim and Carosi (2010), we presented the CP violating coupling in the zNN vertex in Eq. (8). But
a factor, arising from the matrix element between nucleon states (N’| and |N), was missed in Eq. (8). Equation (8) should read
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gzNN = _ggn:NN~ (1)

The axial-vector isospin current is J I’f’ = qy,rsT:q, where ¢ is the quark doublet (u d)" and T; (i = 1, 2, 3) is the generator in
the isospin space. The divergence of the axial-vector current between ¢’ and ¢ is

'q)5 —.
I = (m, + ml)qiysq. (2)

In the partially conserved axial-vector current, the divergence of axial-vector current J I’f in the broken phase of the chiral
symmetry is related to the creation of the Goldstone field ',
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fa (x(q)|0"7310) = ¢?57, (3)

where g*> = m2 is usually used. Considering the Goldstone pole propagator, thus the pion-nucleon coupling is given by

(Georgi, 1984),
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Now using the right-hand side of Eq. (2), the relation
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is required for the validity of the Goldberger-Treiman (GT) relation (Goldberger and Treiman, 1958a, 1958b),
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If z° develops a vacuum expectation value, it breaks the CP invariance. In that case, Eq. (5) is multiplied by a phase ¢’%<. In
Eq. (38) of Kim and Carosi (2010),
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arise from (m,,itiysu) and (m,diysd), respectively. For A2 = A2 that is equivalent to (giysq) = (iiysu) = (diysd), 6,; = 0, and
¢4 =c4 =0, ie., in the Kim-Shifman-Vainshtein-Zakharov model, the last two lines of Eq. (38) give, for small 6, and 6,
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where we neglected € independent terms and O(6?) terms. Without the kinetic term, it describes the 6 term. Using Eq. (5), we
obtain

(n|2(m,itiysu + mydiysd)|n) = Myg,. (8)

Therefore, from Eqgs. (7) and (8), we have the following 0 dependent term for a small 6:

- M
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In view of two possibilities of inserting the CP violating vertex in Fig. 4(b), we note that a factor g,yy is missed in Eq. (8) of
Kim and Carosi (2010). Using the 2018 bound on the upper limit on the neutron electric dipole moment, then we have the
following bound on 6:

6] < 2.8 x 10713, (10)

Note further that, unlike in Crewther et al. (1979), this estimation on the bound on |9| is applicable even in the case without the
s quark.
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