
High-scale Baryogenesis with 

Low-energy Observables

Pei-Hong Gu （顾佩洪）

Shanghai Jiao Tong University

University of Science and Technology of China

12.05.2016



• Matter-antimatter asymmetry

• Neutrino mass

• Dark matter

• Inflation

• Strong CP problem

• ...

• Proton decay

• Neutron-antineutron oscillation
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Introduction











• A high-scale leptogenesis can be allowed even if 

we expect to realize a neutrino mass generation 

at the TeV scale. In this scenario the dark matter 

particle plays an essential role.

• This idea can be modified to accommodate a 

high-scale baryogenesis with an observable 

neutron-antineutron oscillation and a testable 

dark matter.

• An inflationary baryogenesis/leptogenesis can 

be achieved.

In this talk I will show 



High-scale leptogenesis with 

testable neutrino mass 

generation and dark matter

• A model for one-loop neutrino mass and 

dark matter

• A model for three-loop neutrino mass and 

dark matter

• A model for radiative type-II seesaw and 

minimal inelastic dark matter



A model for one-loop neutrino 

mass and dark matter









A model for three-loop neutrino 

mass and dark matter







A model for radiative type-II seesaw 

and minimal inelastic dark matter





Minimal inelastic dark matter











Radiative type-II seesaw





Leptogenesis







Thermal leptogenesis



Inflationary leptogenesis



High-scale Baryogenesis with 

Testable Neutron-antineutron 

Oscillation and Dark Matter

• A model for one-loop neutron-antineutron 

oscillation and dark matter 



A model for one-loop neutron-

antineutron oscillation and dark matter





Dark Matter







Neutron-antineutron Oscillation







Baryogenesis





Thermal baryogenesis



Inflationary baryogenesis



Summary

• A successful leptogenesis can be realized at 

a very high scale even if the neutrino mass 

generation is expected to verify at colliders.

• An observable neutron-antineutron oscillation 

can allow a high-scale baryogenesis.

• In these scenarios, the dark matter particle 

plays an essential role.

• Such high-scale baryogenesis/leptogenesis 

can come from the inflaton decay. 



Thank you very much!


