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Short History

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.

JINR, Dubna, was established on 26 March 1956
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Acad. G. Nadjakov was signing the Protocol together with 10
representatives of other countries.



In the autumn of 1955 the Bulgarian government took a
decision to build a research nuclear reactor. g
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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.
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THE INTERNATIONAL CERTIFICATION NETWORK

CERTIFICATE

1QNet and Quality Austria
hereby certify that the crganization

Institute for Nuclear Research and
Nuclear Energy of Bulgarian

Academy of Science
BG-1784 Sofia, 72, Tsarigradsko Chaussee Blvd

Scope of application:
NSEC, RF, RAM, NPPSA, NFPA, NS, SemiCD, DNI, X-RAYFA, CLRP, BED, NSRC,IT

has implemented and maintains a

Quality Management System

which fulfills the requirements of the following standard

1SO 9001:2000
Issued on: 2007-08-03
Validity date: 2010-04-08
QA certified since: 2003-06-11

Registration Number: AT-03312/0
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President of IQNet BOARD of .
Quality Austria
IgNet Partners®:
AENOR Spain AFAG AFNOR France AIR-Vingette Intemational Belgiam ANCE Mevics APCER Portugal CISQ Maly CQ China

. Bt 3 tia QS Germany DS Denmark ELOT Greece FCAV Brasl
FONDONORMA Venezuela HKQA Hong Kong China ICONTEC Colombia IMNC Mexico Inspecta Certification Finkand
IRAM Argenting JQA Japan KFQ Korea MSZT Mungary Nembko AS Nonvay NSAl frelond PCBC Poland QMI Canada
Quality Austria Austria RR Russia SAI Global Austradia I fsrael SIQ Slovenia. SIRIM QAS International Malaysia
508 Switseriand SRAC Rumanis TEST St Petersbung Russla VUGS Serbia
vingotte Intermational, CISG, DOS, NSAI Inc., Q1 and SAI Global
te. Updabed information is available under www iqgnet-certification com
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THE INTERNATIONAL CERTIFICATION NETWORK
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1QNet and Quality Austria
hereby certify that the crganization

Institute for Nuclear Research and
Nuclear Energy of Bulgarian

Academy of Science
BG-1784 Sofia, 72, Tsarigradsko Chaussee Blvd

Scope of application:
NSEC, RF, RAM, NPPSA, NFPA, NS, SemiCD, DNI, X-RAYFA, CLRP, BED, NSRC,IT
has implemented and maintains a

Environmental Management System

which fulfills the requirements of the following standard

1SO 14001:2004

Issued on: 2007-08-03
Validity date: 2010-04-08
QA certified since: 2004-04-09

Registration Number:  AT-00357/0
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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

e 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

e ALLEA -

C_OUNDATION All European Academies L
Quality and Relevance: Prospects
Productivity Socio-
economic
Impact
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




Recommendations for the whole Institute

« All three INRNE’s Units are currently well placed in the national

and international context, having gained considerable experience
In international collaborations

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

Electronics

Quality and Relevance: Prospects
Productivity Socio-
economic
Impact
Institute for Solid B A A
State Physics
Institute for B A B







Publication Activity

2 1 2 2 2 3 4
114 144 137 | 143 | 191 | 221 | 192
14 13 28 15 39 26 29
79 68 99 102 | 106 | 120 | 135
41 39 70 71 59 86 66
21 9 16 15 4 5 6




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. lvan 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
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OPERATIONAL PROGRAMME "HUMAN RESOURCES
DEVELOPMENT"

CONTRACT BG051P0O001/07/3.3-02/53/17.06.2008:
Fundamental and Applied Nuclear Research

Specific goals:

0 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

0 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



CNES, Cenire National de Recherche Scientifique, France
CNE, Centro Mationale di Ricerca, Italy

C5IC, Consejo Superior de Investizaciones Cientificas
MASF, National Science Foundation, USA

DFC, Deuntsche Forschungsgemeinschafi,

DAAD, Deutscher Academischer Austan

DESY, W,Mm Synchrotron, Hamburg
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IES, JEC, Institute for Environment and Sustainability UAC, Ukrainian Antarctic Centre, MES, Kiev




INRNE - International Scientific Centers
Collaboration
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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 EC contribution for BAS
projects
~2/3 BAS recovering of Bulgaria FP6 participation fee
=~ 13% INRNE recovering of Bulgaria FP6 participation
fee
=~ 85% Joint projects with EC JRC or with active EC
22/26 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
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INRNE Seventh Framework Programme
Participation

38 submitted projects
12 accepted and funded projects

e 5-EURATOM
e 6-JRC
e 1 -others

——E

. 8- acting SEVENTH FRAMEWORK
4 —finalized PROGRAMME

« 3 projects are under negotiations and 3 projects
are under evaluation

FP7 Projects Success Rate: 36%




CERN - INRNE




Bulgaria since 1999 Member
State of CERN

Member of CMS since 1991,
CMS Mol signed in 1999
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Bulgarian Participation
in SPIRAL2 Project

Bulgaria at GANIL (National Large Heavy lon Accelerator), Caen, France
 more than 20 experiments in the period 1995 — 2008

e about 35 scientific papers published



(1) The consortium agreement between the Bulgarian parties
has been signed (consortium BULSPIRALZ2)
 INRNE - Bulgarian Academy of Sciences
* University of Sofia, Department of Atomic Physics
e Technical University of Sofia, Department of Precision
Engineering and Measurement Instruments
e 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
o lifetimes of nuclear states
 studies of giant resonances



(4) Research infrastructure development
e 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
e considerable contribution to the construction phase
e contribution to the scientific programme

/ YN

The participation of
Bulgaria in the Spiral2
project is of mutual
benefit




Figure 2 : A type frame equiped and assembled, 4 expected

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




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

° FUTURE UTILIZATION OF THE

RESEARCH REACTOR IRT IN SOFIA @

AFTER ITS RECONSTRUCTION o/

INRNE-BAS, 72 Tzarigradsko Shossee, 1784 Sofia, Bulgaria

Integrated Management System

1SO 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.

Support

> Bulgarian Government

> IAEA project BUL/4/014
“Refurbishment of the Research Reactor”

Education and training > US DOE program RRRFR

Nuclear Energy Course for the Master of Science Degree of the for spent nuclear fuel return back to Russia

Technical University in Sofia: types of research reactors, safety, reactor > US DOE program RERTR

physics and thermo-hydraulic characteristics, accident analyses, fresh for conversion to LEU fuel Internatianal Atomic Energy Agency

and spent fuel management, radioactive waste management. » EC PHARE program for monitoring system
2 y -

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.

for IRT site and individual dosimetry control.

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.

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,

>

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, sogial and economical for patien fiFWgBoa}‘m 85990 el

neutron transport modelli
1

(MIT wbe design):
1. Horizontal channel

5. Filter/Moderator: Al(81 cm),
PTFE (13 cm), Cadmium
(0.05 cm) 6. Lead photon
shield (6 cm);

7. Lead collimator (15 cm);

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

from 1961.

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 - 3.10*2 n/cm?s; maximal thermal flux - 8.10*
nfcm?s;

- channel for medical BNCT: epithermal neutron flux - 5.10° n/cm?s.

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

IAEA International Conference on Research Reactors: Safe Management and Effective Utilization
Sydney, Australia, 5 - 9 November 2007
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Control of illicit trafficking of Nuclear Materials




Laborator
Theoretical Nuclear Physics
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S nucleon- nucleon correlation effects on nuclearsﬂ-ucture ana
rfeactions

s symmetries-n-nuclear physics

» exotic nucler and few-body systems

« advanced studies of many-fermion systems
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LABORATORY
THEORETICAL NUCLEAR PHYSICS

Status 2004 - 2008

Staff: 15 scientists

Published:

« 3imonographs: Oxford University Press (1988, 1991),
Springer-Verlag (1993)

* 65 papers in journals abroad

« O papers in Bulgarian journals

» 26 papers in conference proceedings abroad

« 45 papers in conference proceedings in Bulgaria

Contracts with the National Science Fund: ®-905, ®-1416,
d-1501, ®-1502, 4O 02-285



Physical Review C — 36

Physics Letters B — 4

Journal of Physics G — 4

Physical Review Letters — 3

Physics of Atomic Nuclei — 3

International Journal of Modern Physics E — 3
International Journal of Quantum Chemistry — 3
Progress of Theoretical Chemistry and Physics — 2
European Physical Journal A — 1

Computer Physics Communications — 1

Central European Journal of Physics — 1

Radiation Protection Dosimetry — 1

Journal of Optoelectronics and Advanced Materials — 1
Israeli'Journal of Chemistry — 1

Izvestiya RAN, ser. phys. - 1
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International Collaborations with:

GSI| (Darmstadt) Project ELISe, H. Simon et al.

University ofi Giessen, Prof. W. Scheid

N.C.S.R. “Demokrites”, Prof. D. Bonatsos

University: ofi Thbingen,, Prof. H. Muther

The Royal Society in Londen, University of Oxford, Praf. P.=. Floclgsor]
CSIC and Complutense University of Madrid,

Prof. E. Moya de Guerra, Prof. J. Dukelsky, Prof. P. Sarriguren,
Dr. .M. Udias

University of Seville, Prof. J. A. Caballero

Kyushul University, Prof. Y. \Watanabe

INEN, Italy, Prof. C. Ciofi degli Atti (Perugia), Prof. C. Giusti
(University ofi Pavia), Dr. M. Barbaro (University ot Torino) and
Prof. N. Lo ludice (University of Naples)

CNRS, Paris, Prof. J. Maruani

JINR, Dubna, Prof. V. Lukyanov

University of Thessaloniki, Prof. S. Massen

University of Lousiana, Prof. J. Draayer



INTERNATIONAL WORKSHOP ON NUCLEAR THEORY

organized annually since 1981
« participants from:
® Erance, Greece, Germany, Nederland, ltaly, Mexico, Japan, U.K.,
U.S.A., Spain, Poland, Russia, Remania and others
INRNE, Sofia University, Ruse University, University of Shumen
8 volumes of proceedings

N’UCL'EAR NUCLEAR

NUCLEAR
THEORY THEORY

Proc ng:of' edings of
thez ritematlona.l Wgrkshopoﬂ lhe Llh International Workshop on
~Nucl ‘I']ieary Nuclear Theory

edited by S. Dimitrova edited by S. Dimitrova




PERIODICAL
PUBLICATIONS

BULGARIAN ACADEMY OF SCIENCES

INSTITUTE
FOR NUCLEAR RESEARCH
AND
NUCLEAR ENERGY BULGARIAN ACADEMY OF SCIENCES
INSTITUTE
FOR NUCLEAR RESEARCH
AND
NUCLEAR ENERGY

ANNUAL REPORT
2008

ANNUAL REPORT
2009




NUCLEAR NUCLEAR
THEORY THEORY

Proceedings of Proceedings of
the 25th |ntgmanona] Waorkshop on the 26th International Workshop on
Nudear Theory Nuclear Theory

edited by S. Dimitrova

II.’Ial:lmur Gerdjikov
Vilasi
ar Borissov Yanovski

LECTURE NOTES IN PHYSICS 748

Integrable
Hamiltonian
Hierarchies

Spectral and Geometric Methods
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For contacts:

Institute for Nuclear Research an
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



| f Bulgaria in Japan
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