Exploring dynamical CP violation induced baryogenesis by
gravitational waves and colliders
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Sufficient CP-violation for baryogenesis v.s Question: How to alleviate the tension between sufficient CP
electric dinole moment (EDM) measurement violation for successful electroweak baryogenesis and strong
P constraints from current electric dipole moment measurements ?

Current electric dipole moment (EDM) experiments put severe constraints An.swer: Assume the C.P violating .coup.llng. evolves with the
on many baryogenesis models. For example, the ACME Collaboration’s universe. In the early universe, Cp Vl(’latlf’n is large enough
new result, i.e. |de| < 8.7 X 1029 cm - e at 90% C.L., has ruled out a large for successtul b.aryo.genesm. When th.e }mlverse evolves to

: . 1 e . today, the CP violation becomes negligible !
portion of the CP violation parameter space for many baryogenesis models.

Large enough . .
CP_Vi()]ating source a[few’aw by assuming the CP-violating source CP Nig?glble
Strong tension in most cases in the early universe is time dependent 'tV o m% :.Ource
Large enough pretty small for successful ‘o : oc'l:lr:tel‘l(l)ngllgi)M
i i C . i D ical/ logical evol vol
CP-violating source CP-violation EW baryogenesis  Tynamicatcosmologieal evorve constraints
for SucceSSful tO aVOid Strong EDM I. Baldes, T. Konstandi dG.S t, arXiv:1604.04526
EW baryogeneSls conStraints * I. Baldes, T. Konstandin and G. Servant, JHEP 1612, 073 (2016)
e S. Bruggisser, T. Konstandin and G. Servant, JCAP 1711, no. 11, 034 (2017)
° ° ° ° * S. Bruggisser, B. Von Harling, O. Matsedonskyi and G. Servant, arXiv:1803.08546
How to alleviate this tension for successful barvogenesis? N ) '
3000 ' | ' | ' | ' "I ':| Il:' !I | | |
. . . 1 1 ; !
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CP-violating Yukawa coupling for successful baryogenesis. The one-loop effective operators can be induced by covariant < 7 ! v \
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Secondly, we study a renormalizable model to achieve
@' (O 2) < (O 5) < c ( \/g / 3) dynamical CP violation for the successtul EW baryogenesis
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Summary and outlook
| By assuming a dynamical source of CP violation, the tension
| between sufficient CP violation for successful electroweak
| baryogenesis and strong constraints from current EDM
| measurements could be alleviated.
U-DECIGO 2
% | We have studied how to explore such scenarios through
10~} ’CO | gravitational wave in synergy with collider signals for a
| representative example. The correlation between GW and
collider signals can make a double test.
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f [Hz evolutions deserves turther study:
| 1. A renormalizable model to achieve the EW baryogenesis with dynamical
-vi on i king i ith Ei h tending the Two Hi
For example taking benchmark set I, the GW spectrum is represented by the black line, which can be detected by LISA and U- fljoll)ll:;le(t)ll?lt(:gzll 1S WOTKINS 1N Protess wi ibun Senaha by extending the Two Higgs
DECIGO. The black line also corresponds to 0.93396SM(HZ) of the HZ cross section for e e~ — HZ process and 115 GeV recoil 5 D i a2l CP-violation f o d d
mass with 13.6 fb cross section for the ete™ — SZ process, which has a 5¢ discovery potential with 5 ab~1 luminosity at CEPC. - ynamica -violation from Inflation is also under study.
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