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Strong CP problem
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Ny =2+ 1 Iwasaki gauge + Domain wall fermion actions

Table I: Lattice ensembles on which the simulations were performed. Both ensembles use Iwasaki gauge action and Ny =2+1
domain wall fermions. The statistics are shown for “sloppy” (low-precision) samples. The nucleon masses were extracted using

2-state fits. For the background electric field method, we quote the quantum of the electric field & = %.

L2 x Ly x Ls| alfm] am; ams mx [MeV] my [GeV] & [GeV?]|conf stat N, N5, % Necg
16° x 32 x 16{ 0.114(2) 0.01 0.032 422(7) 1.250(28) 0.110 500 16000 200 150 100
24 x 64 x 16 0.1105(6) 0.005 0.04 340(2) 1.178(10) 0.0388 | 100 3200 200 200 200
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Figure 10: Chiral rotation angle as of the proton field induced by u- and d-quark cEDM interactions, on the 24® x 64 (left)
and 16° x 32 (right) lattices. The angles a5 for the neutron are related by the SU(2); symmetry u <+ d. The chromo-EDM
interactions are not renormalized and may include mixing with other operators.
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Figure 12: Linear @Q? fits to the neutron EDFF F3 (same data as in Fig. 11) including only the three smallest Q® > 0 points
and source-sink separations 7' = 8a, 10a. Results for the 24° x 64 (left) and 16® x 32 (right) lattices.
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Figure 15: Comparison of the neutron EDFF F3,(Q*) computed with the conventional (“OLD”) [5-11] and the “NEW”
formula (C12) to the neutron EDM ¢ computed from the energy shift (see Fig. 14). The “OLD” F3,(Q?) data are extrapolated
with the dipole fit, and the “NEW” with the linear fit. Data points are shifted horizontally for legibility. Results for the
243 x 64 (left) and 16® x 32 (right) lattices.
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F3(0) = F3(0) + 2ar>(0)

mr [MGV] mN [GGV] F2 (8 F3 F3
[10] n| 373 1.216(4) |—1.50(16)° —0.217(18) |—0.555(74)  0.094(74)
[5] n| 530 1.334(8) [—0.560(40) —0.247(17)%|—0.325(68) —0.048(68)
p| 530 1.334(8) | 0.399(37) —0.247(17)*| 0.284(81)  0.087(81)
6] n| 690 1.575(9) |—1.715(46) —0.070(20) |—1.39(1.52) —1.15(1.52)
n| 605 1.470(9) |—1.698(68) —0.160(20) | 0.60(2.98) 1.14(2.98)
8] n| 465 1.246(7) |—1.491(22)¢ —0.079(27)%| —0.375(48) —0.130(76)“
n| 360  1.138(13) |—1.473(37)° —0.092(14)%|—0.248(29)  0.020(58)“

[10] Alexandrou et al., PRD93:074503(2016), [5] Shintani et al., PRD72:014504(2005)
[6] Berruto et al., PRD73:054509(2006), [8] Guo et al., PRL115:062001(2015)
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my [MQV] MmN [GeV] FQ (@7 F3 F3
10] n| 373 1.216(4) |—1.50(16)" —0.217(18) |—0.555(74)  0.094(74)
5] n| 530 1.334(8) |—0.560(40) —0.247(17)*|—0.325(68) —0.048(68)
p| 530 1.334(8) | 0.399(37) —0.247(17)*| 0.284(81)  0.087(81)
6] n| 690 1.575(9) |—1.715(46) —0.070(20) |—1.39(1.52) —1.15(1.52)
n| 605 1.470(9) |—1.698(68) —0.160(20) | 0.60(2.98) 1.14(2.98)
8] n| 465 1.246(7) |—1.491(22)¢ —0.079(27)%|—0.375(48) —0.130(76)“
n| 360  1.138(13) |—1.473(37)¢ —0.092(14)%|—0.248(29)  0.020(58)°

[10] Alexandrou et al., PRD93:074503(2016), [5] Shintani et al., PRD72:014504(2005)
[6] Berruto et al., PRD73:054509(2006), [8] Guo et al., PRL115:062001(2015)
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