Implications of CP violation for
new physics beyond SM
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Very successful at low energy scale
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Is electroweak baryogenesis
dead?

James M. Clinel2

LCERN, Theoretical Physics Department, Geneva,

Switzerland
2Department of Physics, McGill University, 3600 Rue
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Nucleated bubble

Challenge in model building
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Neutrino Masses and Leptogenesis with Heavy Higgs Triplets

Ernest Ma
Department of Physics, University of California, Riverside, California 92521
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PHYSICS REPORTS

Physics Reports
Volume 466, Issues 4-5, September 2008, Pages 105-177
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Leptogenesjs 1000+ citations

Sacha Davidson ? & X, Enrico Nardi €= Yosef Nir & 1 =

To calculate er, one should use the Lagrangian terms given in eqn . While a single triplet is

enough to produce three light massive neutrinos, there is a problem in leptogenesis if indeed this is the
only source of neutrinos masses: The asymmetry is generated only at higher loops and in unacceptably
small.

It is still possible to produce the required lepton asymmetry from a gingle triplet scalar decays if there
are additional sources for the neutrino masses, such as type I, type III, or type II contributions from
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PHYSICAL REVIEW LETTERS 128, 141801 (2022)
Affleck-Dine Leptogenesis from Higgs Inflation

Neil D. Barrie®,"” Chengcheng Han 2" and Hitoshi Murayama 3454

We find that the triplet Higgs of the type-II seesaw mechanism can simultaneously generate the neutrino
masses and observed baryon asymmetry while playing a role in inflation. We survey the allowed parameter
space and determine that this is possible for triplet masses as low as a TeV, with a preference for a small
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[Double beta decay]
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“Leptogenesis” £RiZPhys. Rept.{fE&E Z—Sacha DavidsonfEithgzFiAI3=IJHEP 11 (2023) 101
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Ref. [64]). While, in the type II seesaw case, thermal leptogenesis requires a triplet mass
above 10'° GeV or so [65-67|, a TeV-scale scalar triplet with non-minimal coupling to grav-
ity can lead to successful leptogenesis [68] through the Affleck-Dine mechanism [69]. The
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FRfi{FPontecorvoliXiFsE, BNRIIRRER S. T. PetcoviE(JHEP 01 (2023) 001)XIHATLIE#ITFA

The Type II Seesaw mechanism is known to be unable to successfully lead to standard
thermal Leptogenesis, in contrast to the Type I and III Seesaw mechanisms. Thermal
Leptogenesis can only be achieved in this mechanism through the inclusion of additional
particles, an extra triplet Higgs or a right-handed neutrino [16], undoing the minimal nature
of the model. However, in recent work, it was found that it is possible to achieve su 1
Leptogenesis within the minimal Type II Seesaw framework, through the ADM [17 ,ﬂ
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A. E. Nelson, 1984’ , S. M. Barr, 1984’
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PHYSICAL REVIEW D 103, L111701 (2021)

Complete solution to the strong CP problem:
Supersymmetric extension of the Nelson-Barr model

Jason L. Evans,"” Chengcheng Han,>* Tsutomu T. Yanagida,l’4 and Norimi Yokozaki’
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A Test of the Cosmological Principle with Quasars
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PHYSICAL REVIEW D 108, 015026 (2023)

QCD axion dark matter and the cosmic dipole problem

Chengcheng Han '
School of Physics, Sun Yat-Sen University, Guangzhou 510275, China
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Request to give a webinar over zoom on your recent work 2211.06912
Rameez &iX45 #HpuAk

Dear Prof Chengcheng Han

Your recent paper on “QCD axion dark matter and the cosmic dipole anomaly” is very interesting. | would be very grateful if you could spare some time to tell us about it over a zoom webinar.
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LFV operators from type |l seesaw

LFV operators between quark and lepton, potential target at flavor physics
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Xu Li, Di Zhang, Shun Zhou, JHEP 04 (2022) 038,
Yong Du, Xu-Xiang Li, Jiang-Hao Yu, JHEP 09 (2022) 207
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