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About 3 500 000 inhabitants  live in Lithuania 



VILNIUS is the capital of the Republic of Lithuania. The population of 

Vilnius is more than542.000. Current area of Vilnius is 392 square 

kilometres. The Old Town, historical centre of Vilnius, is one of the 

largest in Eastern Europe (360 ha). The most valuable historic and 

cultural heritage is concentrated here. Because of its uniqueness, the Old 

Town of Vilnius was inscribed on the UNESCO World Heritage List.



Institute of Theoretical Physics and 

Astronomy of Vilnius University

It is a budgetary State research body, entitled to perform research in 

theoretical physics and astronomy, and aiding the Vilnius University 

and other higher education establishments in preparing the scientists 

and specialists of high qualification.

It was established in 1990 on the basis of 5 departments which had 

previously belonged to the Institute of Physics in Vilniusthough the 

departments belonging to it appeared and were continuously 

developing since 1952 at the institute of the Academy of Sciences that 

had been existing under different names.

Since 2002 the Government of the Republic of Lithuania 

has granted the university research institute status to the ITPA.



Institute of Theoretical Physics and 

Astronomy of Vilnius University

The following main research directionsare:

ÅDevelopment of effective methods of mathematical physics and 

their application in theoretical investigation of many-particle systems,

their nonlinear dynamics and of quantum fields.

ÅInvestigations of atoms, subatomic particles, molecules, their 

structures and plasma spectroscopy, their application in 

nanophysics and astrophysics.

ÅInvestigations of the structure and evolution of the Galaxy, stars 

andinterstellar matter.



Structure

ÅAstronomical Observatory (former Department of Astrophysics)

ÅDepartment of the Theory of an Atom

ÅDepartment of Processes and Structures

ÅDepartment of  Isotopic Analysis

ÅDepartment of Nucleus of Atom

ÅPlanetarium



Astronomical Observatory

The main research areas:

ÅMulticolor stellar photometry, 

ÅStellar classification, chemical analysis of stellar atmospheres, 

ÅInterstellar extinction, 

ÅGalactic structure and chemical evolution, 

ÅStellar radial velocities, 

ÅThe search and positional observations of comets, asteroids and 

near-Earth objects. 



Astronomical Observatory

Astronomers of ITPA AO participate in a number of international 

projects, including photometric investigation of Galactic areas 

(with USA and Vatican astronomers), spectral investigations of 

evolved stars (with astronomers from Germany, Italy, Sweden, 

Switzerland, USA, Canada and Chile), investigations of galaxy 

evolution (with astronomers from England), photometric, spectral 

and dynamical investigation of open clusters (with Taiwan astronomers), 

photometric investigation of open clusters in the Magellanic Cloud 

galaxies (with astronomers of Japan), the Whole Earth Telescope 

program for investigation of variable white dwarfs, the Gaia orbiting 

observatory project of ESA, the Kepler orbiting observatory project 

of NASA.



Observatory

The construction of the  Moletai Astronomical Observatory 

was startedin 1964.It is situated about 70 km from Vilnius and

owns 165 cm and 63 cm reflecting telescopes and the 35/51 cm 

Maksutov-type telescope. The main instruments of astronomical 

observations are a CCD photometer, three-channel and two-channel 

photoelectric photometers and a Coravel-type instrument for radial 

velocity measurements.



Planetarium

Planetarium founded in 1962. There are 150 

places in its lecture hall. The lectures about 

astronomy, physics, geography and nature are 

given to pupils, students and broad public.



Department of the Theory of an Atom 

(ATD)

T h e  m a i n  r e s e a r c h  d i r e c t i o n s  a r e:

ÅTheoreticalatomic spectroscopy, 

ÅThe development of methodsof the theory of complex 

atomic andionic spectra, 

ÅThe developmentof quantum many body theory,

ÅThe algorithms and computer programs are worked out 

and applied in plasma physics, astrophysics and other 

fields.



Fairly large group of theoretical physicists of the Research 

Institute of Theoretical Physics and Astronomy of 

Vilnius University is involved in the development of 

the theory of complex many-electron atoms and ions, 

highly ionized atoms included, and various 

applications of the theory. 

A  s u m m a r y  o f  t h e  t o p i c s  i s  a s  f o l l o w s:

1. Theoreticalatomic spectroscopy, methods of the 

theory of complex atomic and ionic spectra, symmetry 

properties of the systems of the considerations;



2. Algorithms and programs for the calculation of energy 

spectra, radiative and autoionization probabilities and 

radiative lifetimes, taking into account relativistic and 

correlation effects;

3. Sophisticated large scale calculations of wavelengths as 

well as electric and magnetic multipole transition 

probabilities for many-electron atoms and ions;

4. Investigation of processes in the inner shells of atoms, 

x-ray and Auger transitions as well as their cascades;

5. Application of the global characteristics method for the 

approximate description of complex atomic spectra 

and investigation of regularities in these spectra; 



6. Application of atomic theory for the description 

of the polarization in the interaction of atoms and ions 

with photons, electrons and other charged particles;

7. Investigation of polarization patterns of radiation 

and Auger electrons following excitation and 

ionization of atoms and ions by electron and photon 

impact;

8. Simulation of the radiation spectrum of 

impurities in tokamak plasma, applications to laser 

produced plasma and astrophysic.



ATD Staff working in atomic theory

Prof. Zenonas Rokus RudzikasïHead

Prof. Romualdas KarazijaïChief researcher

Prof. Pavel BogdanovichïChief researcher

Prof. Gediminas GaigalasïChief researcher

Dr. Vladas TutlysïSenior researcher

Dr. Alicija Kupliauskien ǟïSenior researcher

Dr. Sigitas KuļasïSenior researcher

Dr. Gintaras MerkelisïSenior researcher

Dr. Romualdas KisieliusïSenior researcher

Dr. Valdas JonauskasïSenior researcher

Dr. Rasa KarpuġkienǟïSenior researcher

Dr. Alina MomkauskaitǟïResearcher

Dr. Auġra KynienǟïResearcher

Dr. Olga RancovaïResearcher

Rytis JurġǟnasïPhD student



Prof. Adolfas Jucys (1904 ï1974)



Prof. Adolfas Jucys is the founder of the 

school of theoretical physics in Lithuania

His  the most important results are:

The general form of the multiconfiguration Hartree-Fock 

equations (Hartree-Fock-Jucys equations) was derived for the first 

time
A.P. Jucys, Fockôs equations in multiconfiguration approximation, Sov. Phys. JETP, 23, (2(8)), 

129 (1952) (in Russian).

A graphical technique of the angular momentum
A.P. Jucys, I.B. Levinson and V.V. Vanagas, Mathematical Apparatus of the Theory of Angular 

Momentum (Vilnius, 1960 [in Russian]; Israel Program for Scientific Translations, Jerusalem, 

1962; Gordon and Breach, New York, 1964),

A.P. Jucys and A.A. Bandzaitis, Theory of Angular Momentum in Quantum Mechanics 

(Mokslas, Vilnius, 1965, 1977 [in Russian]).






