
9th APCTP-BLTP JINR  Joint Workshop 
Almaty,  June  28-July 4,  2015 

 

THEORETICAL PHYSICS AT BLTP 

 and some examples from the nuclear 

structure study 
 
 

      V. V. Voronov     





 Laboratory of Theoretical Physics, JINR 

 

May 25,  1956 





BLTP’s Scientific Policy 
Development of research in Theoretical Physics  

on the basis of Advanced Mathematics; 

Multidisciplinary research; 

Support of the JINR  Experimental Programme;  

Strengthening of the efficiency of scientific staff  through 

the interplay of  Research and Education. 
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Theory of Theory of Fundamental Interactions  

 

Projects:  

•Standard Model and Its Extension,  

•QCD Parton Distributions for Modern and  

Future Colliders,  

•Physics of Heavy and Exotic Hadrons,  

•Mixed Phase in Heavy-Ion Collisions. 

  Nuclear Theory  

 

Projects:  

•Nuclear Structure far from Stability Valley 

•Nucleus-Nucleus Collisions and Nuclear Properties   

• Exotic Few-Body Systems, 

• Nuclear Structure and Dynamics at the Relativistic 

• Energies. 

2014-2018:  Themes and projects  

Theory of Condensed Matter 

 

Projects:  

•Physical properties of complex 

materials and  

 nanostructures 

•Mathematical problems of many-

particle  

 systems 

Modern Mathematical Physics: 

 

Projects:  

•Quantum groups and integrable systems  

•Supersymmetry  

•Quantum gravity, cosmology and strings 

  Education Project   

“Dubna International School of Theoretical Physics (DIAS-TH)”  

 



Bogoliubov Laboratory of Theoretical Physics 

 
Publications, 2014 

Journals & Conf. Proc ~ 490 

 

Educational Activity 

More than 40  lecture courses at JINR UC,  

DIAS-TH, Moscow U., Dubna U., MPTI, etc. 

Conferences and Schools 

Total  -  16 (~ 1000 participants) 

DIAS-TH and Helmholtz Schools  - 4 

> 20 countries were represented 
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Outstanding APS Referee Award –  V.S. Melezhik 
 

Panarmenian Award by World Armenian Congress “Best scientific work” - V. Sargsyan 

The Grant of RF President for Young Scientists – A.Bednyakov, A. Pikelner 

Fellowship for Young International Scientists of CAS –   T. Schneidman 

Fellowship FAIR Russia Research Center Young Scientist – I.Egorova 
 

Dozens of grants:  RFBR, RFBR-CNSF, RFBR-DFG, RFBR-CNRS, etc. 

 

                  



Dubna International Advanced School of Theoretical 
Physics (DIAS-TH) 

Training courses for students, graduates, and young 
scientists in the JINR Member States and other 
countries. 

Looking for and supporting gifted young theorists in 
the JINR Member States. 

Organization of schools of different scales in Dubna 
and coordination with similar schools. 

Cooperation with the JINR University Center in training 
students and postgraduates as well as in organizing 
schools for students. 

Publication of lectures  with the use of modern 
electronic equipment. 
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April, Perugia 2011 

. . 

•The big bang theory states that the universe began as a gigantic explosion 

•This idea has entered popular culture 
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Hohenberg-Kohn theorem 



Kohn-Sham theorem 



Density functional theory 



In collaboration with 

N.N. Arsenyev, BLTP JINR, Dubna 

A.P. Severyukhin, BLTP JINR, Dubna 

Nguyen Van Giai, IPN , Orsay 
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                  Conclusion 
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A.P.S., V.V.Voronov, I. N. Borzov, N. N. Arsenyev, Nguyen Van Giai, JINR preprint E4-2013-133. 
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                       SUMMARY 

      Many properties of the nuclear collective excitations in stable and 
unstable nuclei can be described within a  microscopic approach 
based on the density functional method. 

      Nuclear structure studies are very important for the nuclear physics 
and nuclear astrophysical applications. 
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