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Short History

JINR, Dubna, was established on 26 March 1956

Acad. G. Nadjakov was signing the Protocol together with 10 
representatives of other countries.

The Physical Institute of the Bulgarian Academy of Sciences (BAS) 
was established on 1 July 1946 by academician Georgi Nadjakov who 
became its first director.



In the autumn of 1955 the Bulgarian government took a 
decision to build a research nuclear reactor.

In 1962 the Physical Institute of BAS was renamed as the 
Physical Institute with a Nuclear Experimental Facility.

In 1972 it was splited into 
Institute for Nuclear Research and 
Nuclear Energy (INRNE)
and Institute of Solid State Physics.



Mission
The Institute for Nuclear Research and Nuclear Energy 
(INRNE) of the Bulgarian Academy of Sciences is the 
biggest leading complex centre in Bulgaria for scientific 
research and applications of the nuclear science and 
technologies and studies of their interactions with the 
environment.

Vision
INRNE guarantees a high quality performance of 
research and innovation activities, addressed to support 
important national programs, keeping abreast with the 
modern scientific achievements. With its long standing 
experience and active collaboration with leading European 
and International institutions, INRNE contributes to the 
progress of the physical science.





ISO 9001:2000  ISO 9001:2000  №№3312/03312/0
ISO 14001:2004 ISO 14001:2004 №№357/0357/0

Since 2003/2004 INRNE Since 2003/2004 INRNE 
BAS is certificated BAS is certificated 
according to according to 



Staff and Budget

average % of accumulated funding

74
14

126

78



Main Topics of Activities
• Theory of the elementary particles, fields and 

atomic nuclei
• Nuclear physics and astrophysics
• High energy physics
• Nuclear methods 
• Nuclear instrumentation
• Radiochemistry
• Dosimetry and radiation safety
• Neutron physics
• Reactor physics
• Nuclear energy and nuclear safety
• Monitoring and management of environment



Research at the Bulgarian Academy of 
Sciences

Scores by the 2009 Science Review Committee for INRNE

Quality and 
Productivity

Relevance: 
Socio-

economic 
Impact

Prospects

Unit 1 A A A

Unit 2 B A B

Unit 3 B A B

Unit 1: Theoretical and experimental nuclear and particle physics 
and astrophysics, including mathematical theory
Unit 2: Applications
Unit 3: Facilities



Quality and 
Productivity

Relevance: 
Socio-

economic 
Impact

Prospects

Institute for Solid 
State Physics

B A A

Institute for 
Electronics

B A B

• All three INRNE’s Units are currently well placed in the national 
and international context, having gained considerable experience 
in international collaborations

Recommendations for the whole Institute

• Links with industry need developing and strengthening. Given 
the number of products already developed by INRNE for practical 
applications, this should be quite achievable



23 projects in 2009:

• 11 – fundamental problems
• 12 – nuclear energy and safety tasks, other applied and 

environmental problems

• 14 - supported by national organizations
• 9 - supported by foreign organizations



Publication Activity
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Year 2003 2004 2005 2006 2007 2008 2009
Scientific books and 
monographs 

2 1 2 2 2 3 4 

Articles in foreign 
journals 

114 144 137 143 191 221 192 

Articles in 
Bulgarian journals 

14 13 28 15 39 26 29 

Reports in 
proceedings of 
conferences held 
abroad 

79 68 99 102 106 120 135 

Reports in 
proceedings of 
conferences held in 
Bulgaria 

41 39 70 71 59 86 66 
 
 

 
Popular science 
articles and books 

21 9 16 15 4 5 6 

TOTAL: 271 274 352 348 401 461 432 



Collaboration agreements with:

• Faculty of Physics of Sofia University “St. Kliment Ohridski”
• South-West University “Neofit Rilski” (Blagoevgrad) 
• American University in Bulgaria (Blagoevgrad) 
• Konstantin Preslavsky University of Shoumen
• Technical University (Sofia)
• University of Mining and Geology “St. Ivan Rilski” (Sofia)

Lecture courses on:

general physics, quantum mechanics, astrophysics, biophysics,
radiochemistry, isotope geology, nuclear electronics and other subject 

The INRNE has a programme accreditation from the National
Evaluation and Accreditation Agency for Doctor's degree in the
following scientific disciplines:

01.03.01 Theoretical and Mathematical Physics
01.03.04 Nuclear Physics
01.03.05 Physics of Elementary Particles and High Energies
01.03.06 Neutron Physics and Physics of Nuclear Reactors
01.05.12 Radiochemistry
02.06.04  Nuclear Reactors



OPERATIONAL PROGRAMME "HUMAN RESOURCES 
DEVELOPMENT"

CONTRACT BG051PO001/07/3.3-02/53/17.06.2008:
Fundamental and Applied Nuclear Research

Specific goals:

o Fostering the interdisciplinary cooperation among the young scientists at INRNE 
and FMI at Sofia University

o Improving the quality of life and working conditions of the young scientists
o Fostering the scientific contacts of the young scientists through participation in 

international conferences
o Training the young scientists in scientific communication through active 

participation in scientific seminars





INRNE INRNE –– International Scientific International Scientific CentresCentres
CollaborationCollaboration

JINRJINR

INRNEINRNE

ESIESI

SISSASISSA
CERNCERN

INRNE INRNE –– International Scientific Centers International Scientific Centers 
CollaborationCollaboration





Participation 
in projects

INRNE Sixth Framework Programme 
Factsheet*

42 INRNE submitted projects

≈ 9% INRNE part of BAS projects

26 INRNE excepted and funded projects

62% INRNE success rate

≈ 29% Bulgarian Academy of Sciences success rate

15% Bulgaria success rate

≈ 1/5 INRNE part of ЕC contribution  for BAS 
projects

≈ 2/3 BAS recovering of Bulgaria FP6 participation fee

≈ 13% INRNE recovering of Bulgaria FP6 participation 
fee

≈ 85%
22 / 26

Joint projects with EC JRC or with active EC 
JRC participation

≈ 2/3 INRNE labs and departments participation in 
FP6 projects (successful and unsuccessful)

* according  to BAS (Bulgarian Academy of Sciences), INRNE 
(Institute for Nuclear Research and Nuclear Energy of BAS) 
and MES (Ministry of Education and Science of Republic of 
Bulgaria)  data

15%

28%

62%

0

10

20

30

40

50

60

70

Bulgaria BAS INRNE

FP6 Projects Success Rate

%



INRNE Seventh Framework Programme
Participation

38 submitted projects
12 accepted and funded projects

• 5 – EURATOM    
• 6 – JRC  
• 1 – others     

• 8 – acting
• 4 – finalized

• 3 projects are under negotiations and 3 projects 
are under evaluation

FP7 Projects Success Rate: 36%



CMS experiment
CERN CERN -- INRNEINRNE



Bulgaria since 1999 Member Bulgaria since 1999 Member 
State of CERNState of CERN

Member of CMS since 1991, Member of CMS since 1991, 
CMS CMS MoUMoU signed in 1999signed in 1999



INRNE Computer cluster GRIDINRNE Computer cluster GRID



Bulgarian Participation 
in SPIRAL2 Project

Bulgaria at GANIL (National Large Heavy Ion Accelerator), Caen, France

• more than 20 experiments in the period 1995 – 2008

• about 35 scientific papers published



(1) The consortium agreement between the Bulgarian parties 
has been signed (consortium BULSPIRAL2)

• INRNE – Bulgarian Academy of Sciences
• University of Sofia, Department of Atomic Physics
• Technical University of Sofia, Department of Precision  

Engineering and Measurement Instruments
• Bulgarian SME’s

(2) The Bulgarian contribution to the construction will be in-
kind and the 50:50 principle will be followed

• Platforms, support frames and diagnostic chambers for the 
LINAC (prototypes enter production phase)

• HV power supplies for the PARIS spectrometer (prototypes 
are in design phase – Spiral2PP project)

(3) Involvement in the scientific programme of Spiral2PP 
(signed Letters of Intent)  

• nuclear moments
• lifetimes of nuclear states
• studies of giant resonances



(4) Research infrastructure development
• investment is needed for infrastructure development of the   
different Bulgarian research institutions, both in the  
construction and in the operation phase of the project

• Bulgarian SME’s can meet the high standards of the Spiral2 
project and produce scientific equipment for it

• transfer of know-how and technologies to Bulgarian SME’s

(5) Bulgarian role in the project 
• visibility of Bulgaria in the project
• considerable contribution to the construction phase 
• contribution to the scientific programme

The participation of 
Bulgaria in the Spiral2 

project is of mutual 
benefit



In a next future, the platform 
will be fully set-up with 
another diagnostic detector, 
the beam position monitor, 
and a quadrupole doublet 
magnet.



Scientific Experimental Facilities
Nuclear Scientific-Experimental Centre (NSEC) 

According to the governmental decision from 2001 the research reactor IRT-2000 is in the 
reconstruction into reactor with low power 200kW – IRT-200

RERTR project - Retransportation of 
HE spent fuel



IRT reconstruction: 
· reactor of thermal power 200 kW; 
· low enriched uranium-235 fuel enrichment; 
· six vertical and seven horizontal experimental channels:

maximal fast neutron flux - 3.1012 n/cm2s; maximal thermal flux - 8.1012 

n/cm2s;
· channel for medical BNCT: epithermal neutron flux - 5.109 n/cm2s.

INRNEINRNE--BASBAS,, 72 72 TzarigradskoTzarigradsko ShosseeShossee, 1784 Sofia, Bulgaria, 1784 Sofia, Bulgaria

IAEA IAEA International Conference on Research Reactors: Safe Management aInternational Conference on Research Reactors: Safe Management and Effective Utilizationnd Effective Utilization
Sydney, AustraliaSydney, Australia,, 5 5 –– 9 November 20079 November 2007

Boron Neutron Capture Therapy
National Network with the Medical University in Sofia, the Institute of Experimental Pathology and 
Parasitology and the Institute of Electronics of the Bulgarian Academy of Sciences, the Faculty of Physics of Sofia 
University and the National Centre of Radiobiology and Radiation Protection
Contacts and Experience Sharing with EC JRC-HFR, the Netherlands; VTT, Finland and NRI-Rez, the 
Czech Republic.
Expected benefit: human, social and economical for patients from Balkan region 

(MIT tube design):
1. Horizontal channel

2. Fuel cell
3. Vertical channel
4. Lead reflector (10 cm)
5. Filter/Moderator: Al(81 cm), 
PTFE (13 cm), Cadmium 
(0.05 cm) 6. Lead photon 
shield (6 cm); 
7. Lead collimator (15 cm); 

Integrated Management System
ISO 9001:2000 for quality, ISO 14001:2004 for environment,  
Bulgarian Nuclear Regulatory Agency requirements, 
Governmental requirements for occupational health and safety, 
and for security.
Implemented from 2003 and certificated by the Quality Austria.

Institute for Nuclear Research and Nuclear Energy of the Bulgarian Academy of Sciences

FUTURE FUTURE UTILIZATION OF THEUTILIZATION OF THE

RREESEARCHSEARCH REACTOR REACTOR IIRT INRT IN SOFIASOFIA
AFTER ITS REAFTER ITS RECONSTRUCTIONCONSTRUCTION

The Research Reactor IRT was built and put into operation in 1961. It was 
temporarily shut down in 1989 for improvement. 
The reconstruction of the IRT is being carried out under the 
decision of the Council of Ministers of Republic of Bulgaria from
2001.

STRATEGY for sustainable utilization of 
the IRT as a national base for:

Education and training of students, physicists and 
engineers in the field of nuclear science and nuclear 
energy,

Implementation of applied methods and research,

Development and preservation of nuclear science, 
skills, and knowledge. 

Support
Bulgarian Government
IAEA project BUL/4/014 

“Refurbishment of the Research Reactor”
US DOE program RRRFR
for spent nuclear fuel return back to Russia 
US DOE program RERTR
for conversion to LEU fuel
EC PHARE program for monitoring system 
for IRT site and individual dosimetry control.

Education and training
Nuclear Energy Course for the Master of Science Degree of the 
Technical University in Sofia: types of research reactors, safety, reactor 
physics and thermo-hydraulic characteristics, accident analyses, fresh 
and spent fuel management, radioactive waste management.

Monitoring
the IRT site and individual dosimentry
control is being carried out continuously 
from 1961. 

New NPP Belene with two reactors of 1000 MeV will 
be built. Nuclear energy has a strategic place within the 
structure of the country’s energy system. The extremely 
high requirements regarding nuclear safety call for the 
availability of scientific and technical potential, and for an 
adequate culture of safe use of nuclear energy. 

Production of Isotopes for the industry, geology 
and agriculture, medical therapy and diagnostics
Element Activation Analysis for industrial 
production, medicine, chemistry, criminology, etc.

MCNP neutron transport modelling of BNCT channel



BEO MOUSSALA



Control of illicit trafficking of Nuclear Materials

Nuclear Physics Measurements Center 



nucleonnucleon--nucleon correlation effects on nuclear structure and   nucleon correlation effects on nuclear structure and   
reactionsreactions
symmetries in nuclear physicssymmetries in nuclear physics
exotic nuclei and fewexotic nuclei and few--body systemsbody systems
advanced studies of manyadvanced studies of many--fermionfermion systemssystems

Laboratory
Theoretical Nuclear Physics



LABORATORYLABORATORY
 THEORETICAL NUCLEAR PHYSICSTHEORETICAL NUCLEAR PHYSICS

 Status 2004 Status 2004 --
 

20082008
Staff:Staff:

 
15 scientists15 scientists

Published:Published:
33

 
monographs: Oxford University Press (1988, 1991), monographs: Oxford University Press (1988, 1991), 

SpringerSpringer--VerlagVerlag
 

(1993)(1993)
6565

 
papers in journals abroadpapers in journals abroad

99
 

papers in Bulgarian journalspapers in Bulgarian journals
2626

 
papers in conference proceedings abroadpapers in conference proceedings abroad

4545
 

papers in conference proceedings in Bulgariapapers in conference proceedings in Bulgaria

Contracts with the National Science Fund: Contracts with the National Science Fund: ФФ--905905, , ФФ--14161416, , 
ФФ--11501, 501, ФФ--11502, 502, ДОДО

 
0202--285285



Physical Review C Physical Review C ––
 

3636
Physics Letters B Physics Letters B ––

 
44

Journal of Physics G Journal of Physics G ––
 

44
Physical Review Letters Physical Review Letters ––

 
33

Physics of Atomic Nuclei Physics of Atomic Nuclei ––
 

33
International Journal of Modern Physics E International Journal of Modern Physics E ––

 
33

International Journal of Quantum Chemistry International Journal of Quantum Chemistry ––
 

33
Progress of Theoretical Chemistry and Physics Progress of Theoretical Chemistry and Physics ––

 
22

European Physical Journal A European Physical Journal A ––
 

11
Computer Physics Communications Computer Physics Communications ––

 
11

Central European Journal of Physics Central European Journal of Physics ––
 

11
Radiation Protection Radiation Protection DosimetryDosimetry

 
––

 
11

Journal of Optoelectronics and Advanced Materials Journal of Optoelectronics and Advanced Materials ––
 

11
Israeli Journal of Chemistry Israeli Journal of Chemistry ––

 
11

IzvestiyaIzvestiya
 

RAN, ser. phys. RAN, ser. phys. --
 

1 1 



International Collaborations with:International Collaborations with:

GSI (Darmstadt) Project GSI (Darmstadt) Project ELISeELISe, H. Simon et al., H. Simon et al.
University of University of GiessenGiessen, Prof. W. , Prof. W. ScheidScheid
N.C.S.R. N.C.S.R. ““DemokritosDemokritos””, Prof. D. , Prof. D. BonatsosBonatsos
University of University of TTüübingenbingen, Prof. H. , Prof. H. MMüütherther
The Royal Society in London, University of Oxford, The Royal Society in London, University of Oxford, Prof. P.E. HodgsonProf. P.E. Hodgson
CSIC and CSIC and ComplutenseComplutense University of Madrid, University of Madrid, 
Prof. E. Prof. E. MoyaMoya de Guerra, Prof. J. de Guerra, Prof. J. DukelskyDukelsky, Prof. P. , Prof. P. SarrigurenSarriguren, , 
Dr. J.M. Dr. J.M. UdiasUdias
University of Seville, Prof. J. A. CaballeroUniversity of Seville, Prof. J. A. Caballero
Kyushu University, Prof. Y. Watanabe Kyushu University, Prof. Y. Watanabe 
INFN, Italy, Prof. C. INFN, Italy, Prof. C. CiofiCiofi deglidegli AttiAtti ((PerugiaPerugia), Prof. C. ), Prof. C. GiustiGiusti
(University of (University of PaviaPavia), Dr. M. ), Dr. M. BarbaroBarbaro (University (University otot TorinoTorino) and) and
Prof. N. Lo Prof. N. Lo IudiceIudice (University of Naples)(University of Naples)
CNRS, Paris, Prof. J. CNRS, Paris, Prof. J. MaruaniMaruani
JINR, JINR, DubnaDubna, Prof. V. , Prof. V. LukyanovLukyanov
University of University of ThessalonikiThessaloniki, Prof. S. , Prof. S. MassenMassen
University of University of LousianaLousiana, Prof. J. , Prof. J. DraayerDraayer



INTERNATIONAL WORKSHOP ON NUCLEAR THEORYINTERNATIONAL WORKSHOP ON NUCLEAR THEORY
 RilaRila

 
Mountains, BulgariaMountains, Bulgaria

organized annually since 1981organized annually since 1981
participants from:participants from:
France, Greece, Germany, Nederland, Italy, Mexico, Japan, U.K.,France, Greece, Germany, Nederland, Italy, Mexico, Japan, U.K.,
U.S.A.U.S.A.,, Spain, Poland, Russia, Romania and othersSpain, Poland, Russia, Romania and others
INRNE, Sofia University, Ruse University, University of INRNE, Sofia University, Ruse University, University of ShumenShumen
8 volumes of proceedings8 volumes of proceedings



PERIODICAL
PUBLICATIONS





For contacts:

Institute for Nuclear Research and 
Nuclear Energy
Bulgarian Academy of Sciences
Blvd. Tsarigradsko chaussee 72
BG – 1784 Sofia
Bulgaria
http:\\www.inrne.bas.bg

Director: (359 2) 974 37 61
Fax: (359 2) 975 36 19

E-mail: INRNE@INRNE.BAS.BG



Bulgaria in Japan
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