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Is dark matter a particle?
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Dark Matter
Key questions

•What physical properties does dark matter have?

•How is its relic abundance determined?

(correlated each other)

Mass, (Non-gravitational) Interactions w/ SM or w/ itself, Spin, Stability, Compositeness….

Thermal equilibrium w/ SM? Decay of other particles? Misalignment? …

•How does it affect cosmological and astrophysical observations?

CMB? BBN? Structure formation? Gravitational Wave? Supernova? Neutron star? …

Direct detection, Indirect detection, Collider search, Neutrino experiments, New experiments?

•How do we observe it? Very important!



Dark Matter KPS meetings

Stable dark matter from Pauli blocking in the degenerate fermion background with Quantum Field Theory  
        조정훈 (성균관대 최기영 교수님 학생)

Real scalar DM 𝜙 decays into fermion pairs
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•Why are the neutrino masses so small?

•Is there non-standard (NSI) or self-interactions (SNI) of neutrinos?

•Short-baseline anomalies?

Neutrino
Key questions (correlated each other)

•Identification of the oscillation parameters: CP violation, Mass hierarchy, 𝜃23, …

•Is neutrino Majorana or Dirac?
Powerful Experimental Programs will do the job!

Seesaw mechanisms? Radiative mass generations? …

Effects in cosmology and astrophysics? How to probe those? …

Sterile neutrino? Light dark sector particles? …



Neutrino

Reactor antineutrino flux from neutrino - 13C neutral current interactions 박민과 (전북대 석사 2년차)

Local excesses do exist: 5 MeV bump ~ 4𝜎 from HM Applicable to other neutrinosSterile 𝜈 with NSI? No!

KPS meetings
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QCD axion dark matter, Axion string evolution, Prediction of relic density (thermal or non-thermal), 
Wave-like dark matter, Axion star, Axion mini cluster, Various direct detection ideas, …

•Axion-like particle (ALP) searches

Effect of ALP production on stellar evolution, cosmic/galactic/stellar magnetic fields, new experiment, …

KSVZ-DFSZ axion window, Heavier or Lighter axion models, Axion Cosmology, …
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Axion KPS meetings

Warmhole Induced ALP Dark Matter 정동연 (연세대 박성찬 교수님 학생)
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Coupled Boltzmann equations, Nonequilibrium QFT, …



Baryogenesis KPS meetings

Neutrino portal Affleck-Dine Baryogenesis 이창현 (충남대 신창섭 교수님 학생, 현 충남대 연구원)
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Inflation
Key questions

•What is the natural solution of the horizon & flatness problems of the Universe?

•What are possible observables for the inflationary scenarios?

•What is the microscopic theory of inflation?

•Preheating and reheating history of the Universe?

Inflation paradigm or some other ideas…

Density perturbation for structure formation, CMB power spectrum, Primordial 
Gravitational Waves, Primordial black hole, …

Various particle physics ideas for flat potential by introducing symmetries, Non-minimal 
coupling to gravity, Generalizing Einstein gravity, UV completion, Unitarity issue, …

Interaction to the SM particles, Gravitational production, Resonant production, …



Inflation KPS meetings

PQ inflation at the pole 아드리아나 멘카라 (중앙대 이현민 교수님 학생, 현 DESY 포스닥)
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Active researches in a variety of fields are being done!


