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Theoretical Physics and Particle Phenomenology in Slovakia  
have Long Tradition since 1950’s 

Over the past few years

Hadron Physics and Hadron Phenomenology

Physics Beyond Standard Model
- New Physics weakly coupled – Supersymmetry

- Neutrino Sector
- Flavour Changing Neutral Currents (FCNC)

rare decays
- (Charged) Lepton Flavor Violation

- New Physics coupled strongly
- strong dynamics breaking electroweak symmetry

Quantum Mechanics in non-commutative space

Cosmology/Gravitation: Inflation mechanisms and CMB fluctuations
in non-standard backgrounds

Theoretical Workshop and Summer School, each year in September over the 
past 12 years, typically 20 – 25 participants (MS and PhD students), one week long





Hadron Physics and Hadron Phenomenology

Department of Theoretical Physics, Institute of Physics, Slovak Academy of Science,
Bratislava

five senior scientists (Dubnička, Adamuščin, Erik Bartoš, Liptaj, Nagy)

Department of Theoretical Physics and Didactics of Physics, Comenius University,
Bratislava

one senior scientist (Dubničková)
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Physics Beyond Standard Model
- New Physics weakly coupled – Supersymmetry

- Neutrino Sector
- Flavour Changing Neutral Currents (FCNC)

rare decays
- (Charged) Lepton Flavor Violation

Many nice features we did not ask for:

*  including the MSSM partners improves unification 
*  only possible extension of the space-time SM symmetry
*  N=1 SUSY is automatically chiral 
...

* Origin of the 100 GeV electroweak scale explained (potentially)
as induced by SUSY breaking

* natural Dark Matter candidate
* ….

Supersymmetry (SUSY)   E ≥ 100 GeV



Low Energy processes

Indirect NEW PHYSICS Searches

with P.Maták, Intl. J. Phys. 2014,   PhD Thesis 2015

with P.Maták, Z.Kučerová
and   Z.Šinská, M.S. Thesis 2016

BR(Bs
0 →  μ + μ - )    

BR(K+ →  π +  ν νbar)

RK = Γ(K + → e+ νe)  /   Γ(K + → μ+ νμ)

BR(τeγ)

BR(H τ μ) with S.Beznák, M.S. Thesis 2017

considered SUSY  each time



Bs → μ+ μ-

FCNC vertex

Standard Model:    Br (Bs → μ+ μ-)  =  3.1 ± 1.4   x  10-9

Z exchange,
in the SM



K+ →  π +  ν νbar       measured by NA62 Collaboration at CERN

BNL Result

in the Standard Model



K+ →  π +  ν νbar  in 
SM



K+ →  π +  ν νbar  in MSSM

MSSM squark mass matrix: new sources of flavor violation parametrized by
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K+ →  π +  ν νbar  in MSSM

Numerical Results



K+ →  π +  ν νbar  in MSSM

Numerical Results



K+ →  π +  ν νbar  in MSSM

Numerical Results





AT TREE LEVEL

SM MSSM

MSSM contrib.
is Flavor
Independent
...
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AT LOOP LEVEL

R.M.Fonseca et al, Eur.Phys.J. C72 (2012)







New Physics coupled strongly
- strong dynamics breaking electroweak symmetry
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Quantum Mechanics in non-commutative space


