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l CP violation in quark systems
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Weak force!

2/14



l CP violation (strong)
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Physical quantity: 6 = 6 — 0,

Affects neutron eletric dipole moment 6 < 107*Y
Baluni (1979), Crewther et al. (1979)

Why so small??
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l Strong CP problem

CP as a symmetry of the theory: spontaneously broken!

Nelson-Barr mechanism

Nelson (1984); Barr (1984)

Branco, Bento, Parada (1991)

SM + S + VLQ
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Nelson-Barr VLQ

Cherchiglia, Nishi - JHEP 03 (2019) 040  Flavor consequences

Cherchiglia, Nishi - JHEP 08 (2020) 104 . Comparison to generic VLQ

. - models
Cherchiglia, De Conto, Nishi - JHEP 11 (2021) 093

—LD q_iLyfinde + BrLjR + B,y M} Bsg + h.c.,

Only source of CP violation in the model
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l What about leptons?
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T2K collaboration: 2208.01164

What if all CP violation is spontaneous in Nature?
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Cherchiglia, De Conto, Nishi - JHEP 03 (2022) 010

l Nelson-Barr VLL

* Charged (singlet) VLL
Only source of CP violation in the model

—L D l_iLy%HejR -+ EjR + ELMEER + h.c.,

—L D ljR -+ lER + ELMEER + h.c.,
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l Nelson-Barr VLL

—L D l_iLyfjHejR + ELMfeejR + ELMEER + h.c.,
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l Nelson-Barr VLL

Cherchiglia, De Conto, Nishi - JHEP 03 (2022) 010

—L D l_iLyfjHejR + ELMfeejR + ELMEER + h.c.,

\ / VeLdlag(m m ,m2)VI =yeyet

Correlated!

—L D lzLY HGJR—I—lzLY HER—I—ELMEER+hC
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l Nelson-Barr VLL

—L D l_iLyfjHejR + ELMfeejR + ELMEER + h.c.,

\ / YE _ yeMEeT/ME

Correlated!

—L D l_iLY;?HBjR + l_zLY;EHER + ELMEER + h.C.,
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Nelson-Barr VLL

Cherchiglia, De Conto, Nishi - JHEP 03 (2022) 010
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Nelson-Barr VLL

Cherchiglia, De Conto, Nishi - JHEP 03 (2022) 010

(4 — e conversion in gold
 E
e |Yi|

o |V}

o |V]|

2
YEYVE*| <5.0x1078 _Mp
pooe 100 GeV

For couplings of the same order, the VLL
00 01 02 03 04 05 06 07 mass is bounded from below to 2.6 TeV
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l Nelson-Barr VLL
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Cherchiglia, De Conto, Nishi - JHEP 03 (2022) 010

There are special points in parameter
space that allow lower values though

mens = U(912, 923, 913) 5) eiﬁl
ei(5+52)

2
10% = 10+ [TEVE| < 1B
pooe 142 GeV
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l Conclusions

* CP violation was observed in weak processes with quarks. A similar
framework may occur with leptons;

* CP violation in the strong sector was not observed (strong CP problem),
may CP be a spontaneously broken symmetry?

* We investigated a model inspired in the Nelson-Barr mechanism with
focus only in vector-like leptons;

* Stringent limits apply due to CLFV (charged lepton flavour violation).

* However, special points exists. May be protected by some symmetry?
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