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1. Introduction 

On 1 September 2003 the Henryk Niewodniczański Institute of Nuclear Physics (INP) 

in Kraków joined the Polish Academy of Sciences and became one of its largest 

research institutions. In this context both, the Academy and the Institute decided to 

initiate an international peer review of the activities of the Institute. Thus, on 19 

November 2004, the INP director, Professor Marek Jeżabek, acting on behalf of 

Professor Andrzej Legocki, the President of the Polish Academy of Sciences, sent a 

letter of invitation to six European scientists (see Appendix 1), asking them to 

become members of the Scientific Advisory Board of the INP. As expressed in the 

director’s letter: “The duty of this Committee is to advise on the scientific activities of 

our Institute and, in particular, to review annually the scientific output and future plans 

of our Departments and groups.”  

The Board was asked to assess the present state of the INP, in particular the quality 

of its research as measured on an international scale and to provide 

recommendations in order for the Institute to strengthen its position and future 

research goals. 

On 1 February 2005, the Scientific Advisory Board members attended a seminar at 

the INP with nineteen presentations on all major projects and research activities 

carried out at the Institute (see Appendix 2). The seminar was followed by short 

guided tours to several laboratories, by a discussion with Professor Jeżabek and his 

deputy directors, by a closed session of the Advisory Board, and by a final debriefing. 

 
2. General Conclusion and Recommendations 

The Institute of Nuclear Physics of the Polish Academy of Sciences performs 

research of high international visibility and is a research institution with a large 

scientific and technical potential. 
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General recommendations: 

• In fundamental research the Institute should maintain and strengthen its 
distinguished reference role in Poland and continue to cultivate its strong 
links to the international scientific community. 

• The Institute should maintain its very successful collaboration with large 
laboratories, such as CERN, DESY, GANIL, GSI, and ILL in order to assure 
the leading Polish role in research requiring large facilities.  

• In applied science it should remain attractive for Polish scientists. 

• In environmental and other applied research it should continue to make use 
of some of its unique possibilities. 

• The role of young people in leading positions should be strengthened. 

• The funding of the high level engineering and technical support should at 
least be maintained. 

 

3. Evaluation of provided material 

Prior to their meeting the members of the Scientific Advisory Committee received the 

final draft of the Report on Research Activities 2003-2004. This detailed report was a 

good introduction to the session during which practically all important aspects of 

research at the INP were covered in very well prepared review talks. In addition, the 

discussion with Professor Jeżabek and his deputies provided the Board members 

with additional information on the organization and governance of the INP. All this 

formed an adequate basis for the present review. 

In its evaluation the Scientific Advisory Board based itself on the following criteria:  

Scientific standing and visibility on international level 
Qualified participation in international collaborations 
Choice of the major themes and their relative weight  
Comparison with similar research done at other institutions in Poland 
Impact factor and other measurable quantities 
In-house facilities and infrastructure 
Third source funding 
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4. Research 

The research at the Institute of Nuclear Physics focuses on four major areas: 

Particle Physics   
Nuclear Physics 
Condensed Matter Physics 
Interdisciplinary and Applied Research 

Particle physics and interdisciplinary and applied research are the two main themes, 

each being supported with around 35% of the resources. 

In the following the major themes of research are reviewed and more detailed 

recommendations are being made: 

 

4.1 Particle Physics   

The research in particle physics at the Institute has a well established tradition and a 

widely acknowledged reputation. On the experimental side, there has been a visible 

participation over the years in major world-wide collaborations such as DELPHI at 

LEP, NA49 at the SPS, H1 and ZEUS at HERA etc., which is continuing and 

projecting well into the future with, for example, PHOBOS at RHIC, BELLE at KEK 

and ATLAS at the LHC. The participation in the Auger project is well in line with the 

early tradition of the Institute in cosmic ray physics. Thus experimental research in 

particle physics has been and still is at the front line of world research. 

On the theoretical side the Krakow group from the Institute has made a highly visible 

and important contribution to the interpretation of results at LEP1 and LEP2 (event 

simulation, radiative corrections, Bhabha scattering) and at HERA (structure 

functions at small x, diffraction) and is now participating with originality and success 

in the preparation of the LHC and ILC. Overall the particle physics activities of the 

Institute have a remarkably high and established standard with great international 

involvement, recognition, and visibility. Particle physics is a very important 

component of the overall research achievements and future potential of the Institute. 

The domain of particle physics at the Institute, being of very high level, also in 

comparison with other east European countries, should continue to be strongly 

supported in the near future. 
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The excellent performance of the Institute has its origin not only in the very good 

individual research contributions but also in a particularly strong infrastructure, which 

is of key importance for playing a visible role in the field. 

Recommendations: 

Particle physics should be maintained at its present level, including the support of the 

infrastructure. 

 
 
4.2   Nuclear Physics 

Several of the key-questions of modern nuclear physics, such as the study of nuclear 

matter under extreme conditions, the limits of the nuclear stability, and the formation 

of elements in the universe are tackled by the nuclear physics groups of the Institute 

of Nuclear Physics, which have maintained a solid reputation since many decades. 

The nuclear physics division has a very solid know-how in nuclear structure analysis. 

It is worth noticing also that these groups have a long tradition of cooperation with 

many foreign laboratories particularly in France, Germany, Russia and United States.  

The present activities are mainly concentrated in four areas: 

The studies of the dynamics of nuclear collisions such as multi-fragmentation, the 

liquid-gas phase transition, and dissipative collisions at low energies are done using 

high performance detector systems at Dubna (to which the INP contributed), GSI 

and GANIL. These measurements have led to a substantial improvement in the 

understanding of these phenomena. 

Studies on hadronic reactions are pursued at Julich, where the measurements have 

been focusing on final state interaction studies, isospin symmetry breaking, and 

search for eta-nucleus bound states (ENSTAR).  

Through the EUROBALL collaboration the Institute has played a very important role 

in the study of extreme states of nuclear matter (extreme conditions in angular 

momentum, exotic nuclear shapes). The Recoil Filter detector constructed at the INP 

has been very successful in the study of new superdeformed bands in medium light 

nuclei. This has led to a high visibility of the Institute.  
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Experiments studying extreme states of nuclear matter in terms of isospin have been 

pursued with the gammasphere in Argonne (signature of a sub-shell closure in n-rich 

nuclei at N=32), Dubna (investigation of the structure of very light n-rich nuclei) and 

GSI (spectroscopy measurements with the RISING set-up delivering relativistic 

radioactive ion beams).  

Recommendation: 

The long-term programme on hadronic interactions should be critically reviewed. The 

future activities should be mainly focused on the study of very exotic nuclei and be 

concentrated on a limited number of projects in which the groups could play a very 

visible role. Care should be taken to strengthen the participation in European projects 

on detector developments and new facilities.  

 
 
4.3  Condensed matter physics  

Condensed Matter Physics, including surface physics, is a small, but very visible 

activity at the Institute of Nuclear Physics. A reasonably broad spectrum of 

experimental methods is utilised with a main emphasis on neutron scattering (at 

Dubna, but also use of other neutron sources world-wide), MRI and other nuclear 

methods. The experimental work is complemented by powerful simulation techniques 

and theory. A renewal of experimental equipment has started and it is important to 

continue this renewal for reasons of competitiveness. 

The science done in the five groups is quite different and as they were organised in 

different contexts, cohesion between these groups could be developed further. The 

most visible activity is numerical simulation. Both the contributions to the 

development of simulation techniques and the systems studied have created an 

international reputation. Recent emphasis is on the lattice dynamics of systems like 

the high field super-conductor MgB2. There is considerable collaboration with 

experimentalists from neutron and inelastic X-ray scattering. This collaboration at 

present is almost exclusively done with external groups – but could also involve more 

links inside the INP.  

A long tradition of work on molecular crystals is continued very successfully using 

neutron scattering, MRI techniques and theory. While there seem to be less 
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fundamental questions than in the past, a clear evolution in the choice of systems 

studied can be observed. The impressive activity on molecular magnets has a lot of 

future and should be reinforced. Also, explorative numerical studies are performed, 

e.g. aiming at the understanding of circuits like the bloodstream in human bodies.  

While there was no direct information by presentations, the activity in material 

science based on nuclear methods looks vital and has good future perspectives. 

Finally, surface work aiming at structural aspects, particularly depends on modern 

equipment. 

There is a considerable number of thesis students and younger post-docs – not 

evenly distributed among the groups –underlining the attractiveness of the research 

programme in condensed matter physics. Also one can note considerable 

collaboration on an international level. 

Recommendations: 

A restructuring of the activities (at present five groups) should be considered, as the 

number of groups appears too large and the size of the groups varies considerably. 

The exchange within the department should be increased while maintaining 

international presence. In addition to working with neutrons more use of synchrotron 

radiation should be strengthened, particularly for the study of surfaces and interfaces. 

The groups are encouraged to start a visitor programme.  

 
 
4.4 Interdisciplinary and Applied Research  

The Institute of Nuclear Physics has a comprehensive and balanced programme of 

applied and interdisciplinary research which has grown from the high-level pure 

nuclear and particle physics research.  By its nature interdisciplinary research is more 

heterogeneous than other areas.  

The research activities, as diverse as medical and biological research, medical 

diagnostics and therapy, nanotechnologies, environmental protection and radiation 

protection, benefit from the close interaction with the activities of other groups in pure 

physics research at the INP and the unique competence accumulated there. The 

combination of pure and applied physics within one institute provides the critical 

“human and intellectual mass” required for successful applied research. 
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The level of research at the INP in the applied and interdisciplinary fields is of high 

international standard and for the most part at the forefront of current research.  This 

is documented, among others, by the many collaborations with leading European and 

international research institutes and by the invitation of the European Science 

Agency (ESA) to play a leading role in a project on dosimetry of cosmic rays in space 

carried out on the International Space Station (ISS).  The experience and know-how 

available at the Institute in measurement technologies is efficiently transferred to 

applications of scientific and practical relevance. For example, advanced radiation 

detector technology and nuclear technologies have been applied very successfully to 

medicine, environmental research and monitoring and geophysical research. 

The Institute is using existing equipment, in particular the accelerator facilities, to 

carry out relevant research projects and developments mainly for medical 

applications.  For example, the microprobe/microbeam facility at the Van de Graff 

accelerator provides an important research tool for fundamental radiation biology and 

other medical research.  This work, like many others, is very well coordinated with 

related European research projects. 

A project for using accelerated protons for the radiation treatment of eye melanoma 

at the isochronous cyclotron is in progress and represents a valuable continuation of 

the Institute’s tradition to transfer nuclear technology to medical applications. 

The recognized competence in nuclear physics and related applied research has led 

to the establishment of services, for example two accredited laboratories which 

provide calibration and dosimetry service for radiation protection and medical 

applications in about 30 countries. This kind of activity does, in fact, provide income 

to the Institute. 

It has to be noted that the excellent achievement of the INP in the field of applied and 

interdisciplinary research represent a high socio-economic value. This can only be 

maintained, however, if the technical infrastructure in terms of equipment and 

facilities is adequately supported. The potential for exploitation of the principally 

favourable conditions will increase significantly if appropriate resources for 

maintenance and investment are made available. 
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Recommendation: 

The research directed to applications in medicine should be strengthened. Attention 

should be paid to a close cooperation with the medical disciplines. Further investment 

in the area of radiation monitoring is recommended. 

 
 
5 Interaction with Universities  

The Institute is pursuing an active cooperation with Polish universities, mainly in 

Krakow (The Jagellonian University and the AGH University of Science and 

Technology). Several employees of the Institute have been giving full university 

courses and organizing specialized seminars on various topics within their expertise 

as well as advanced laboratory practice. The Institute is also reaching the still 

younger students by organizing talks in high schools. 

The International Post-Graduate Course at the INP has at present 55 students from 

universities of several countries.  

 

6 Resources  

The tables in Appendix 3 show the distribution of personnel and budget between the 

four major areas of research in the Institute of Nuclear Physics. In 2003 around 65% 

of the budget went into personnel. The distribution of personnel between research 

areas reflects the development of the research over the years. A policy to allocate 

resources exists at present at the postdoctoral level. 

The written report provided by the Institute shows a large number of projects which 

creates the appearance that the research programme is fractured. When looking into 

this the reviewers came to the conclusion that this project structure was triggered by 

the mechanism for the allocation of funds, but that the projects are well embedded in 

the overall programme of each research field. 

At present, the Institute is subdivided into 17 departments. This structure reflects to 

some extent the history of the Institute. The scientific activities, however, are centred 
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on research projects, not departments. The structure of the Institute should therefore 

be reconsidered and made more consistent with the research areas. 

The Institute has major in-house research infrastructure. The necessary renewal of 

equipment during the coming years is an ongoing process, but is limited by the 

available resources. The Institute is making strong efforts to receive structural funds 

from the EU and four proposals were submitted:  

(i) strengthening of the ion beam implantation group,  
(ii) geophysics research into oil and gas (detectors, computing),  
(iii) enhancing dosimeter service based on technology in which the Institute is 
leading,  
(iv) proton therapy and radio-pharmaceuticals. 

In addition the Institute has been successful in acquiring funds for special projects 

(e.g. ATLAS at CERN). 

The Institute is active in its know-how transfer to industry. This is also a source for 

licence income, of which the Thermo-Luminescense-Detectors is the biggest source. 

Some income results also from electronics development. In addition, the Institute 

performs a major and very successful service function in dosimetry. 

 

7 Recommendations concerning Budget Allocation and the Institute Structure 

The review panel has reviewed and discussed the present system of budget and 

grant allocation to the Institute and its projects. Present rules for funding according to 

the number of publication do not adequately support the research requiring large 

groups, which are necessary in Particle Physics and Nuclear Physics. 

As a result, the reviewers would like to emphasise the following criteria, which are 

considered to be the most adequate measure for the quality of research and the 

appropriate funding allocation: 

- Peer review 
- Visibility through leadership positions in international collaborations  
- Invited talks at major international conferences  
- The number of PhD’s produced  
- Technology transfer 
- Services to the community 
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- Medical applications of accelerators  
- Monitoring of environment 
It is also vital that funding mechanisms take into account properly the particular 

features of large groups 

The structure of the Institute should be reconsidered with the goal to strengthen the 

programme oriented work and the exchange between the four main fields of 

research. Thus, the reviewers encourage the Institute to continue the process to form 

larger units out of the existing departments. 

 

8 Summary  

The Scientific Advisory Board came to the conclusion that the Institute of Nuclear 

Physics with its four main areas of research performs excellent work of high 

international visibility. The recommendations expressed in this report are given to 

help the Institute and the Polish Academy of Sciences to further strengthen the 

Institute in pursuing its goals. The Board is of the strong opinion that the excellent 

scientific and technical potential of the Institute needs to be maintained and further 

strengthened in order for Polish scientists from the Academy, in close cooperation 

with scientists from the universities, to continue their remarkable and highly visible 

research also in the future.  

The Board would like to thank the President of the Polish Academy of Sciences, the 

Directorate of the Institute of Nuclear Physics and all members of the Institute 

involved in the preparation of the evaluation for the information, the preparation of the 

material, the clear talks, the guided tours and the discussion.  
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Appendix 1  
Members of the Scientific Advisory Board (SAB) 
 
 

1. Guido Altarelli 
European Organization for Nuclear Research CERN  
CH-1211 Genève 23 
SWITZERLAND 
Tel. (+41) 22 76 74145 
E-mail: Guido.Altarelli@cern.ch 

2. Daniel Guerreau 
Daniel GUERREAU 
Directeur Général 
ENSICAEN 
6, Boulevard du Maréchal Juin 
F-14050 Caen cedex 4 
FRANCE 
Tel: (+33) 2 31 45 27 91 
E-mail: daniel.guerreau@ensicaen.fr 

3. Hans Georg Menzel 
Hans Georg Menzel 
European Organization for Nuclear Research CERN 
Building 24 Department SC 
CH-1211 Genève 23 
SWITZERLAND 
E-mail: Hans.Menzel@cern.ch 

4. Werner Press 
Werner Press 
Director of Projects & Techniques 
Institut Laue-Langevin 
6, rue Jules Horowitz, BP 156 
38042 Grenoble cedex 9 
FRANCE 
E-mail: press@ill.fr 

5. Albrecht Wagner 
Albrecht Wagner 
Director 
Deutsches Elektronen-Synchrotron DESY 
Notkestrasse 85 
22607 Hamburg 
GERMANY 
Te. (+49) 40 8998 2408 
E-mail: albrecht.wagner@desy.de 

6. Andrzej Kajetan Wróblewski 
Andrzej Kajetan Wróblewski 
Institute of Experimental Physics 
Warsaw University 
ul. Hoża 69 
00-681 Warszawa 
Tel. (22) 621 4771, (22) 621 2804 
E-mail: akw@fuw.edu.pl 
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Appendix 2 
Review of Research Activities at the INP in 2003-2004 
 

 9:00 M. Jeżabek  Presentation of INP  

 9:15 M. Jeżabek  Particle and Nuclear Physics at INP 

 9:49 P. Olko  Interdisciplinary Research and Applied Science at INP 

10:00 M. Turała  HEP Experimental Techniques and Technology Transfer 

10:20 K. Parliński  Condensed Matter Studies at INP: Phonons and exotic  

    phase transitions from ab initio calculations 

10:45    Coffee 

11:00 R. Broda  Studies of the N=32,34 sub-shell closure in neutron-rich  

    nuclei 

11:15 K. Golec-Biernat Physics of parton saturation 

11:30 M. Awramik  The latest on theoretical predictions of the Higgs mass 

11:45  T. Lesiak  Studies of beauty hadrons in e+e- annihilations 

12:00 A. Rybicki  New results from hadronic collisions at CERN SPS  

    energies 

12:15 B. Wosiek  Heavy ion collisions at ultra-relativistic energies 

12:35 S. Gadomski  Participation of INP in the ATLAS experiment at LHC 

13:00    Lunch 

14:30 P. Zieliński  Wave in low-dimensional systems from nano-wires to the 

     arterial tree 

14:45 S. Kwieciński  Advanced MRI methods in diagnostics of spinal cord  

    pathology 

15:00 J. Lekki  Micro-probes for biophysics 

15:15 P. Mochalski  Environmental ground-water tracers: some new  

    measurement methods and an example of application 

15:30 J. Mietelski  Plutonium in the environment of the Tatra mountains 

15:45 P. Bilski  Radiation dosimetry in space using novel  

    thermoluminescent detectors 

16:00 S. Drożdż  Physics of Complexity 
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Appendix 3 
Budget and personnel allocation 
 
 
 
Table 1  Budget allocation 
 
Research area Percent of the budget 
Particle physics 35.1 
Nuclear physics 11.7 
Condensed matter physics 14.7 
Interdisciplinary and applied research 37.5 
 
 
 
Table 2  Personnel allocation 
 
Research area Number of 

researchers*
Number of technical 

support** 
Total Percent

Particle physics 63 40 103 35.0 
Nuclear physics 22  8  30 10.2 
Condensed matter physics 30 11  41 14.0 
Interdisciplinary and applied 
research 

43 77 120 40.8 

Total 158 136 293 100 
 
* Professors, associate professors (dozents) and adjoints (senior researchers) 
** Engineers and technicians 
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