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Theoretical Physics at JINR

Multidisciplinary research:

- Theory of Fundamental Interactions

- Theory of Nuclear Structure and Nuclear
Reactions

- Theory of Condensed Matter

- Modern Mathematical Physics: Strings and
Gravity, Supersymmetry, Integrability

- Research and Educational Project “Dubna
International Advanced School of Theoretical
Physics” (DIAS-TH)

Fundamental Interactions of Fields and Particles

Leaders: D.I Kazakov
0.V. Teryaev

Participating countries and international organizations:

Armenia, Azerbaijan, Belarus, Bulgaria, Canada, CERN, Chile, China, Czech Republic, Finland, France, Georgia,
Germany, Hungary, ICTP, Italy, Japan, Kazakhstan, Mexico, Mongolia, Netherlands, Norway, Portugal, Poland,
Republic of Korea, Russia, Serbia, Slovakia, Spain, Sweden, Switzerland, USA, Ukraine, United Kingdom,
Uzbekistan, Vietnam.

Issues addressed and main goals of research:

The main aim of the research within the theme is the construction of theoretical models and their application to
the description of properties of elementary particles and their interactions. This research includes the following
directions of activity.

The development of quantum field theory formalism in gauge and supersymmetric theories. Construction and
investigation of the models of particle physics beyond the Standard Model. Theoretical suppott of experiments
at the Large Hadron Collider on the search of new physics and the study of the properties of the Higgs boson.

Calculation of radiative corrections to the processes of particle creation within the Standard Model and its
extensions. Investigation of neutrino properties and neutrino oscillations. Investigation of the hadron properties
within quantum chromodynamics and phenomenological quark models. Study of the hadron spin structure with
the help of generalized and transverse momentum dependent parton distributions and theoretical support of
NICA/SPD program.

Study of heavy quark properties and exotic hadrons. Lattice simulations for obtaining nonperturbative
results in gauge theories. Investigation of dense hadronic matter and theoretical support of the NICA/MPD
program .

Theoretical support of a wide range of current and future experiments at JINR, IHEP, CERN, GSI, JLab
and other physics centers.
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BLTP JINR: Postdo | Research Fellow in Theoretical Physics
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NICA @ JINR

NICA/MPD - Nuclotron-based heavy lons Collider fAcility and
Multi-Purpose Detector

Superconducting accelerator complex NICA
INUCharon based lon Codider TACITY]

Yoke

IntRPC

Aim - experimental study of dense QCD matter
and search for signals of mixed phase and critical
point in heavy ions collisions
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Phase diagram :
From ALICE to NICA/MPD
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