
Application for campaign at Heavy Ion Laboratory University of Warsaw
                                             (starting 2009)

Heavy Ion Laboratory together with the main Polish nuclear physics institutes, DAPNIA/SPhN at 
CEA Saclay, Department of Physics at Lund University and Department of Atomic Physics at 
University of Sofia apply for 20 PHASE I High Purity Anti-Compton Shielded Germanium detectors 
of 70% efficiency for 3 years period, starting at the second half of 2009.
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I. The main nuclear spectroscopy cases

1. Study of the states populated after compound nucleus particle evaporation 

Measurements of the gamma-ray multiplicity and the sum energy in the continuum by using 
BaF2 detectors from the INNER BALL in coincidence with the discrete transitions, measured by 
Germanium multidetector, will provide a crucial information about reaction mechanism as well as 
for the nuclear structure.  These studies will also give an important information needed for the test 
of the existing models (A.A. Pasternak et al. [1]) describing the side-feeding population of the 
discrete nuclear states. Such models are important for description of picosecond lifetimes of 
weakly populated excited states.

The set up of HpGe detectors with Anti-Compton Shields will help us to construct a good 
experimental basis in Warsaw for realization of the aims of the Electromagnetic Moments 
European Network (NEMO). 

2. Experimental study of the nuclear chirality 

The manifestation of chirality in atomic nucleus, suggested in 1997 and vigorously 
investigated over the past few years from both the experimental and theoretical standpoint, 
continues to be a subject of intense discussion. The calculations, based on different theoretical 
models, namely Tilted Axis Cranking, Core-Particle-Hole Coupling and Tilted Skyrme Hartree-Fock, 
pointed out the possibility of spontaneous breaking of chiral symmetry in the intrinsic reference 
frame of the nucleus. This phenomenon manifests itself experimentally in the appearance of two 
rotational (chiral partner) bands with the same spin and parities and almost equal excitation 
energy. Such partner bands were found in more than ten nuclei in the A ≈130 and A ≈ 100 mass 
region. Their observation was considered to be a proof for chiral symmetry breaking in the atomic 
nucleus. The last studies [2] of electromagnetic properties of 128Cs, 132La and 134Pr clearly have 
shown that investigation of chirality would be impossible without lifetime measurements. As such 
there is a need of systematically study of electromagnetic transition probabilities in all nucler 
systems supposed to show chiral symmetry breaking. To approach this goal we need a higher 
efficiency setup, which will allow us to study the electromagnetic transition probabilities and to 
confirm spin and parity assignments in all bands supposed to be chiral. 

3. Tests of K-quantum number conservation by study of  K-isomer

The K-isomerism phenomenon will be studied by using gamma-gamma and gamma-
electron coincidences as well as particle-gamma measurements. Both the electro-magnetic (EM) 
excitation and decay of high-K states can be greatly hindered by conservation of the K quantum 
number. Electromagnetic excitation probabilities decrease by many orders of magnitude with 
increasing multipole order, whereas the probability for multi-step Coulomb excitation decreases 
exponentially with the number of steps, making the EM excitation of high� K states from ground 
state unlikely to be populated. However, the unexpected population of high-K isomers s by 
Coulomb excitation has brought into question the validity or � goodness�  of the K quantum numbers 
(see [3] and references given therein). One of the mechanism of K-isomer EM population 
experimentally confirmed for 178Hf [3], was high-K component admixture to low K bands. Such a 
mechanism was observed in the A ≈ 130 region [4], where the nuclear show significant softness in 
their shapes. Thus the weakening of the K-forbidness seems to be due to the triaxiality. An 
assumption which up to now has not been experimentally tested.

 
4. Shape dynamics and coexistence study by combining information from Coulomb excitation
and DSA or RDDSA methods 

Picoseconds lifetimes studied in stable beam experiments became a very important basis 
for experiments performed with radioactive beams [5].  The plunger device (A. Dewald and V. 
Zamfir) coupled to the high-efficient multi detector array will give an additional possibility for in-



beam lifetime measurements in wich the gamma-spectroscopy group from 
Saclay(DSM/DAPNIA/SPhN/Gamma) is interested.

5.  Gamma-spectroscopy with spontaneus fission fragments

The increase of efficiency and granularity of the system will provide an unique opportunity 
to study the structure of nuclei, produced in spontaneous fission. In the last decade there was a 
huge breakthrough in this domain of the nuclear since. A variety of nuclear phenomena have been 
observed in the neutron-rich nuclei, produced in spontaneous fission. However, for most of these 
nuclei the information presently available is restricted to the transition energies and intensities. The 
increasing of the number of available detectors in Warsaw with the 20 HpGe detectors will lead to 
40 times increase of the efficiency in triples, which is crucial for the gamma-spectroscopy with 
fission fragments. Coupling of the charge-particle detectors as well as fast-timing circuits to the 
updated gamma-pool will provide an unique opportunity to obtain a deeper insight into the nuclear 
structure in these exotic nuclei.

6. One of the advantages of a small accelerator centre is the easer and faster access to the beam 
than in the bigger and rich facilities. It is particularly visible for non-standard ideas and proposals.  
 
In the following sections the mechanical drawings of our new project of central European Array for
Gamma Levels Evaluation ( EAGLE) are attached. Presently, 8 HPGe ACS detectors of 35% 
efficiency and 12 HPGe ACS detectors of 20-30% efficiency are available. The future permanent 
array with the use of those Ge detectors is planned for photopeak efficiency about 1%. The 
efficiency of the upgraded system with the use of 20 Phase I HPGe ACS detectors will be 
increased by about 4 times in singles, 15 times in doubles and 55 times in triples coincidences. 
The new Ge spectrometer will increase the accuracy in gamma line shape analysis, particularly 
important in picoseconds lifetime measurements.
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II.  The composition of the collaboration

1. Heavy Ion Laboratory
Warsaw University
Pasteura 5A
02-093 Warsaw
http://www.slcj.uw.edu.pl

2. Institute of Experimental Physics
Nuclear Physics Division
Warsaw University
Hoa 69
00-681 Warsaw
http://zfjavs.fuw.edu.pl/

3. Institute of Theoretical Physics
Warsaw University
Hoa 69
00-681 Warsaw
http://www.fuw.edu.pl/fuw/IFT.html

4. The Andrzej Soltan Institute for Nuclear Studies
Swierk/Warsaw
http://www.ipj.gov.pl/en/main.htm

5. University of Łódz
Division of Nuclear Physics
Pomorska 147/149
90-236 Łódz
http://kfj.fic.uni.lodz.pl

6. DAPNIA/SPhN CEA Saclay
F91191 Gif-sur-Yvette, France
http://www.dapnia.cea.fr/Sphn/Deformes

7. The Henryk Niewodniczanski Institute of Nuclear Physics
Polish Academy of Sciences
Radzikowskiego 152
31-342 Cracow
http://www.ifj.edu.pl/?lang=en

8. August Chełkowski Institute of Physics
University of Silesia
Division of Nuclear Physics and its Applications
Uniwersytecka 4
40-007 Katowice
http://www.nuph.us.edu.pl/

http://www.ifj.edu.pl/?lang=en


9. Department of Theoretical Physics
Institute of Physics
M. Curie Skłodowska University
Radziszewskiego 1020-031 Lublin
http://kft.umcs.lublin.pl/KFT/en/index.html

10. Faculty of Physics
Warsaw University of Technology
Koszykowa 75
00-662 Warsaw
http://www.if.pw.edu.pl/sub/english/index.html

11. Department of Physics
Lund University,
Fysicum, Proffesorsgatan 1
Box 118, S-22100 Lund, Sweden
http://www.nsg.nuclear.lu.se/

12.Department of Atomic Physics
Faculty of Physics
University of Sofia "St.Kliment Ohridski"
Sofia 1164, Bulgaria
http://atomic.phys.uni-sofia.bg/

http://www.nsg.nuclear.lu.se/
http://www.if.pw.edu.pl/sub/english/index.html


III. Description of the experimental setup

Central European Array for Gamma Levels Evaluation – EAGLE

EAGLE is designed as a multiconfigurational detector setup adjustable to the needs of few 
research groups dedicated to different subjects of nuclear physics gathered around the 

Heavy Ion Laboratory of the Warsaw University. 
Full description of this future project is available on:

http://www.slcj.uw.edu.pl/en/102.html.

Construction of the setup is based on truncated icosahedron (see fig. 1).

The solid consists of twenty regular hexagons and twelve regular pentagons.  

Figure 1.Metal frame consisting 
of 20 regular hexagons and 12 

regular pentagons.

http://www.slcj.uw.edu.pl/en/102.html


A. EAGLE with our ACS HPGe detectors

The equipment we have at disposal includes: 

− HPGe detectors
20 detectors of efficiency 20% - 35%.

− Anti-Compton shields
10 shields from KFA Julich and 10 shields from NORDBALL system.

− Internal conversion electron spectrometer.  
More details about this spectrometer you can find here: http://www.slcj.uw.edu.pl/en/65.html

− Multiplicity Filter.
 The filter consists of 60 identical BaF2 crystals. Crystals are mounted in aluminium frames 
  (5 crystals in each frame). 12 frames assembled form a sphere surrounding the target 

chamber. This setup was designed and previously used at NORDBALL system.
− Munich Chamber. 

10-cm diameter target chamber comprising 100 PiN detectors at backward angles for multiple 
Coulomb  excitation experiments. Chamber was designed and previously used at NORDBALL .

Anti-Compton Shielded Germanium detectors can be placed in both hexagons and pentagons 
while multiplicity filter elements only in pentagons. Internal conversion electron spectrometer and 
Munich chamber are both target chambers handled by the beam pipe. 
For fitting in HPGe detectors each polygon must be equipped with adequate guides system.
Each type of Anti-Compton shields requires its own guides system. On page 11 we demonstrate 
two types of guides system, one for KFA Julich shields and one for NORDBALL type. 

Two setup configurations have been identified.
 

1.First configuration.
In this configuration there would be space for thirty Germanium detectors placed in 
hexagons and pentagons. Its positions are listed in table 1.

Distance 
from target 

[mm]

Angle Θ [˚]  Quantity of 
detectors

Comments

179 37 5 NORDBALL or
KFA shield

179 143 5 NORDBALL or
KFA shield

179 79 5 NORDBALL or
KFA shield

179 101 5 NORDBALL or
KFA shield

269 63 5 Only KFA 
shield

269 117 5 Only KFA 
shield

Table 1. 

As we have only 20 HPGe detectors of efficiency 20%-35% we are about to place them in 
hexagons at 179 mm. Expected photopeak efficiency for this configuration is  εph ≈ 1%. 
Configuration is demonstrated on page 12.
There would be enough space required to insert the Munich Chamber inside the sphere . To 
insert internal conversion electron spectrometer five detectors placed at θ = 143° have to 
be moved back for additional 7 cm. Expected photopeak efficiency for EAGLE coupled with 
internal conversion electron spectrometer is εph ≈ 0.9%. This configuration is 
demonstrated on page 13

http://www.slcj.uw.edu.pl/en/65.html


2.Second configuration.
In this configuration multiplicity filter consisting of 60 BaF2 crystals surrounds in 4π 
geometry a 10 cm diameter target chamber. There would be space for twenty Germanium 
detectors.  Its positions are listed in table 1.

Distance 
from target 

[mm]

Angle Θ [˚]  Quantity of 
detectors

Comments

179 37 5 NORDBALL or
KFA shield

179 101 5 NORDBALL or
KFA shield

179 79 5 NORDBALL or
KFA shield

179 101 5 NORDBALL or
KFA shield

Table 2.

Expected photopeak efficiency for this configuration is εph ≈ 1%. 
BaF2 multiplicity filter covers about 80% of  4π angle. Configuration is demonstrated on 
page 14.

B. EAGLE with Phase-I Euroball detectors

On page 15 we demonstrate another type of guide system designed for Phase-I shielded detector. 
Two setup configuration will be as follows.

1.First configuration.
In this configuration there would be space for thirty Germanium detectors placed in 
hexagons and pentagons, however distances from target are different. Detectors positions 
are listed in table 3. 

Distance 
from target 

[mm]

Angle Θ [˚]  Quantity of 
detectors

Comments

167 37 5 Phase-I 
shield & detector

167 143 5 Phase-I 
shield & detector

167 79 5 Phase-I 
shield & detector

167 101 5 Phase-I 
shield & detector

269 63 5 Only KFA 
Shield

269 117 5 Only KFA 
Shield

Table 3.

Expected photopeak efficiency for this configuration is  εph ≈ 3.8%. Configuration is 
demonstrated on page 16. There would be still enough space required to insert

            the Munich Chamber inside the sphere. To insert internal conversion electron spectrometer
            five detectors placed at θ = 143° have to be moved back for additional 3 cm. Expected 

photopeak efficiency for EAGLE equipped with Phase-I detectors coupled with internal 
conversion electron spectrometer is εph ≈ 3.6%. This configuration is demonstrated on 
page 17.



2.Second configuration.
Coupling EAGLE equipped with Phase-I detectors with BaF2 multiplicity filter is not 
a challenge, as AC shields of Phase I detectors are more narrow than our NORDBALL 
and  KFA  AC shields. There would be space for twenty Germanium detectors. 
 Its positions are listed in table 4.

Distance 
from target 

[mm]

Angle Θ [˚]  Quantity of 
detectors

Comments

167 37 5 Phase-I 
shield & detector

167 101 5 Phase-I 
shield & detector

167 79 5 Phase-I 
shield & detector

167 101 5 Phase-I 
shield & detector

Table 4.

Expected photopeak efficiency for this configuration is εph ≈ 2 %. 
BaF2 multiplicity filter covers about 80% of  4π angle. Configuration is demonstrated 
on page 18.

 

  



IV. Review of technical drawings
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HEAVY ION LABORATORY 
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email: slcj@slcj.uw.edu.pl 

University Unit  

Governmental funds 

Head (Institution and facility): Jerzy Jastrzębski, Laboratory Director 

Web address: www.slcj.uw.edu.pl 

 

 

In a brief abstract (5 – 10 lines) describe 
the scientific mission and, broadly, the 
main current and future research 
programs of the institution/facility: 
 
The Heavy Ion Laboratory is a “User 
Facility” with around 100 national and 
foreign users per year. The isochronous 
Kmax=160 cyclotron delivers around 3000 h  
of heavy ion beams yearly ranging from B to 
Ar with energies between 2 and 10 
MeV/nucleon. The current research program 
comprises nuclear physics, atomic physics, 
material sciences, solid state physics, 
biology, particle detectors development and 
testing.  
Actually the Heavy Ion Laboratory is in its 
transformation phase to become the Warsaw 
University accelerator centre, operating two 
cyclotrons. Shortly (2006/7) a second 
commercial proton – deuteron cyclotron  
(Ep = 16.5 MeV) will be installed in the 
Laboratory building for the production of – 
and research on the radiopharmaceuticals for 
the Positron Emission Tomography (PET). 
Production of long – lived radiopharmaceuti-
cals for other medical and life – science 
applications is also foreseen.  
 
Technical facilities: please provide one 
(for smaller facilities) or two (for larger 
facilities) figures and/or photos providing 
a technical layout of the facility and its 
instrumentation, and a visual overview: 
 

 
 
 

 



Briefly characterize the facility: 
 
a) Medium – energy (2 -10 MeV/nucleon) 

cyclotron with heavy ion beams;  
b) Low – energy, high current proton – 

deuteron cyclotron. 
 
Provide a compact (exemplary) table of 
facility parameters (e.g. beam species, 
intensities, range of energies, special 
properties): 
 

Cyclotron Ion Energy 
[MeV] 

Extracted 
current 
[pnA] 

K= 
90 - 160 

10B+2 50 4 

 11B+2 38 - 55 3 - 4 
 12C+2 22 - 50 2 - 20 
 12C+3 89.6- 112 0.8 - 12 
 14N+2 28 - 50 13 - 143 
 14N+3 57 - 110 80 
 16O+2 32 5.7 
 16O+3 46 - 80 5.7 - 138 
 16O+4 90 6.5 
 19F+3 38 - 66 1.3 
 20Ne+3 50 - 65 11 - 35 
 20Ne+4 70 - 120 11 - 35 
 20Ne+5 140 - 190 24 - 40 
 22Ne+3 44 10 
 22Ne+4 132 8 
 32S+5 64- 121.6 0.5 – 1.4 
 40Ar+6 80 - 132 2.5 
 40Ar+7 120 - 172 0.9 – 2.3 
 40Ar+8 195 0.9 – 2 

K=16.5 1H+1 16.5 > 75 µA 

 2D+1 8.4 > 60 µA 

 
If appropriate, provide a brief and 
compact table with the facility’s major 
experimental instrumentation and its 
capabilities: 
 
1. GDR multidetector system JANOSIK; 
2. Gamma - ray, 12HPGe multidetector 

system OSIRIS II;  
3. Two universal scattering chambers 

CUDAC and SYRENA; 
4. Charged particle multidetector system 

ICARE; 

5. Scandinavian type on - line mass 
separator IGISOL; 

6. Irradiation chambers with target water 
cooling; 

7. Low background lead shielded HPGe 
counters; 

8. Radiochemistry and Quality Control 
equipment for the radiopharmaceuticals 
production; 

For details see: www.slcj.uw.edu.pl/en/96.html 
 
Is the facility considered to be a user 
facility (officially and by whom; 
unofficially?): 
 
Heavy Ion Laboratory (HIL) was founded 
jointly by the Ministry of Education and 
Sciences, Polish Academy of Sciences and 
Polish Atomic Energy Agency. In the 
founding agreement the above three 
authorities enacted HIL to become, from the 
very beginning a national “User Facility”. 
 
Does the facility have a Program Advisory 
Committee or the equivalent, adjudicating 
experimental proposals? 
 
The K=160 cyclotron beam time is allocated 
by the Laboratory director on the 
recommendation of the Program Advisory 
Committee. The proposals are received twice 
a year (www.slcj.uw.edu.pl/pac) in a written 
form and publicly presented. In their ranking 
PAC considers the scientific value of the 
proposal, its expected international impact, 
its contribution to the teaching process and 
the previous achievements of the proposers. 
 
Number of actual, active users of the 
facility in a given year: 
 
About 100 real users per year as indicated by 
the access record plus about 15 virtual users, 
participating in data interpretation (co-
authors of publications). 
 
Percentage of users, and percentage of 
facility use (these numbers may differ) 
that come from inside the institution (if no 
statistics exist , please give an estimate but 
indicate this as such): 
 



About 10% of K=160 cyclotron users come 
from inside HIL. Less than 5% of the beam 
time is used by the HIL staff alone. 
 
Percentage of users and percentage of 
facility use from national users: 
 
About 80% of users come from Polish 
institutions. 
 
Percentage of users and percentage of 
facility use from outside the country 
where your facility is located: 
 
About 20% of users come from abroad. 
 
What fraction of the international users is 
from outside your geographical region (i.e. 
Asia; Australia & New Zealand; North-
America; South-America; Africa; 
Europe): 
 
During last 5 years cooperation with HIL 
involved groups from India, Japan, USA as 
well as European Countries (80% of users 
from abroad come from Europe). 
 
Does a formal users group exist for your 
facility (s) and what is the number of 
registered members (in general this may 
be quite different from the number of 
actual users in a given year): 
 
The users group has an elected chair – 
person, who reports to the Laboratory 
Scientific Council. The facility users meet 3 
times per year on a voluntary basis. No 
official record of people participating to the 
users group exists. 
 
Number of a) permanent staff and b) 
temporary staff (including graduate 
students and postdoctoral researchers): 
 
a) 46 
b) 7.25 
 
Number of theoretical staff employed at 
the facility: permanent; postdoctoral, 
students: 
 
No theoretical staff is employed at HIL. 

 
Number of postdoctoral researchers 
employed at the facility: 
 
2 
 
Number of graduate students resident at 
the facility ( >80% of their time): 
 
2 
 
Number of non-resident graduate students 
with thesis work primarily done at the 
facility: 
 
13 
 
Involvement of undergraduate students in 
research (approximate average number at 
a given time): 
 
16 per year (quoted nb. is for 2005) 
 
Special student programs, e.g. summer 
programs, student labs etc. (high school, 
under graduates, graduate students?): 
 
An undergraduate Student’s Workshop of 
one week duration is organized in March 
each year for about 15 participants coming 
from Physics Faculties located outside 
Warsaw. Students, supervised by the 
Laboratory staff are performing various 
nuclear physics experiments, including the 
cyclotron operation. 
During Summer up to 7 students from 
various Physics Faculties take part in one 
month duration training, participating in 
experiments, conducted by the Laboratory 
staff. 
 
Describe any plans you might have and 
their status for future developments at the 
facility (major instrumentation; facility 
upgrades; expansions and new 
construction etc.): 
 
Heavy Ion Laboratory is conveniently placed 
in the heart of the Warsaw University, Polish 
Academy of Sciences and Academy of 
Medicine Scientific Campus Ochota. Shortly 
the intense proton and deuteron beams from 



a medical cyclotron, equipped with an 
external beam line will be also available. 
These beams will be used for the production 
of PET radioisotopes, subsequently 
transformed to radiopharmaceuticals using 
the commercially available chemistry and 
quality control modules. This 4 Million Euro 
project is currently financed by the Polish 
Ministry of Education and Sciences and 
International Atomic Energy Agency. The 
Polish Health Ministry will finance the PET 
scanner, to be located in the neighboring 
Academy of Medicine Clinical Hospital. 
Leading the Warsaw PET Consortium, the 
Laboratory foresees the development of a 
large interdisciplinary research program 
including medicine and life sciences, unique 
at least in this part of Europe.  
For the K=160 cyclotron, a purchase of a 
new ECR ion source allowing a substantial 
increase of the accelerated ion species and 
masses is planned within coming two years if 
the funding is available.   
 
Please provide in brief abstract form any 
other information you might want 
included in the report: 
 
HIL is an open user facility, serving the 
needs of scientific community based on 
evaluation of the merit of proposed programs 
only. No restrictions, other than negative 
peer review, apply.  
 
Which is the total number of physicists 
considered as nuclear physicists 
nationally? 
 
468 physicists. This number is obtained from 
the NuPECC report on Resources in 
European Nuclear Physics 
(www.nupecc.org/pub/survey97/survey.ps) 
published in 1997. It is estimated that the 
actual number can be 20% lower. 
 
How many of these are nuclear theorists? 
 
102 nuclear theorists. Source as above. 
 
Which is the total number of graduate 
students in nuclear physics nationally? 
 

 
161 graduate students. Source as above. 
 
Which is the total amount of funding 
available for nuclear physics nationally? 
 
Rough estimate for nuclear physics 
(including salaries) – 10 M€/year. 
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Meta Informations 
 

Creation date 
03-04-2006    

Last update date 
    

User name 
null    

Case Number 
842135112381209306    

Invitation Ref. 
    

Section 1: Information on respondent and responding institution 
 

1. Mr./Mrs. Name, first name: (Example: Mrs. de Guzman, Ana / Mr. Schmitt, Johann) 
Mr. Pieńkowski, Ludwik    

2. Name of institution: (Example: CNRS, Lyon / Max-Planck-Institute, Stuttgart) 
Warsaw University    

3. Are you responding on behalf of this 
institution? (Please note that in order to avoid 
multiple entries, each institution should 
designate internally the person to fill in this 
questionnaire on behalf of the institution): 

No 

 

4. Your position in the institution: Other (please specify) 
 

  
Please specify your position in the institution 
Research Infrastructure Deputy Director    

5. Your email address: 
pienkows@slcj.uw.edu.pl    

6. Institution's host country: PL - Poland 
 

Section 2: Description 
 

1. Name of Research Infrastructure: (please submit one questionnaire per Research Infrastructure) 
Heavy Ion Laboratory (HIL)    

2. Research Infrastructure web site: 
www.slcj.uw.edu.pl    

3. Country where the Research Infrastructure is 
located (in case of a distributed Research 
Infrastructure, please indicate as host country 
the country of the central office): 

PL - Poland 

 

4. City where the Research Infrastructure is located (please indicate the region in brackets; in case 
of a distributed Research Infrastructure, please indicate as host region the region of the central 
office): 
Warsaw (Capital city of Poland)    

5. Organisation/institution type of Research 
Infrastructure or of the Research Infrastructure's 
host institution (more than one choice possible): 

Governmental/public 
University/Higher education 

 

6. Main scientific and technological domain(s) Life Sciences 



served by the Research Infrastructure (more 
than one choice is possible): 

Health and Medical Sciences 
Physics 
Engineering 

 

7. Research Infrastructure type (more than one 
choice is possible) 

Single-sited 

 

8. Short description of Research Infrastructure (should not be more than 700 characters; only 
important facts for general public about the usage of the Research Infrastructure) 
Heavy Ion Laboratory is in its upgrade phase to become in 2007 the Warsaw University accelerator centre 
operating two cyclotrons. A large K=160 isochronous cyclotron provides heavy ion beams since 1994 for 
research in nuclear physics, atomic physics, material sciences, solid state physics, biology and for particle 
detectors development and testing. Shortly (2006-7) a second commercial proton - deuteron cyclotron 
(Ep=16.5 MeV) will be installed in the Laboratory building for the production of- and research on the 
radiopharmaceuticals for the Positron Emission Tomography (PET). Production of long - lived 
radiopharmaceuticals for other medical and life - science applications is also foreseen.     

9. Major facilities, installations, attached instruments and services provided to researchers (e.g. 
telescopes, reactors, vessels,wave channels, databases, communication networks, etc.; please 
provide list, maximum 700 characters): 
1. Isochronous heavy ion cyclotron (K=160); 2. GDR multidetector system JANOSIK; 3. Gamma - ray, 12HPGe 
multidetector system OSIRIS II; 4. Two universal scattering chambers CUDAC and SYRENA; 5. Charged particle 
multidetector system ICARE; 6. Scandinavian type on - line mass separator IGISOL; 7. Irradiation chambers 
with target water cooling; 8. Low background lead shielded HPGe counters; 9. PETtrace proton - deuteron 
cyclotron (in the installation phase). Services provided: taret laboratory, mechanical and electronic 
workshops. For details see: www.slcj.uw.edu.pl/en/96.html     

10. Years already in operation: 11-15 years 
 

11. How many years ago was the latest major upgrade of the equipment or the whole Research 
Infrastructure? (by major upgrade, we mean an upgrade that costs at least 10% of the total cost of 
the facility 
0    

For comment (if desired) on the latest major upgrade (maximum 700 characters): 
The current upgrade consists in the establishment within the Heavy Ion Laboratory of the PET 
Radiopharmaceuticals Production Department for the Warsaw Positron Emission Tomography project. This 
project got support from the Polish Ministry of Sciences and Informatics (presently Ministry of Education and 
Sciences), Ministry of Health and International Atomic Energy Agency. A Warsaw PET Consortium, organized 
by the Laboratory and consisting of twenty scientific and medical units, will undertake a number of 
interdisciplinary projects in research and diagnostics.    

Operation 
 

12. Main type(s) of structured international co-
operation activities (through contract or co-
operation agreement) - more than one choice is 
possible: 

Bilateral co-operation with other research 
infrastructures/organisations/institutions 
Multilateral co-operation with other research 
infrastructures/organisations/institutions 
Participation in EC-funded projects 
Participation in international 
programmes/projects extending beyond Europe 

 

13. List of international co-operation agreements and partnerships which exist at organisational 
level for this Research Infrastructure, between different organisations in different European 
Countries (please give up to five examples over the last five years, maximum 700 characters) 
- Convention IN2P3 - Polish laboratories, operating from 1974 till now, participation in the Coordinating 
Board and in a number of common research projects. - HIL - JUELICH co-operation research contract related 
to the installation and use at HIL of OSIRIS gamma multidetector system. - HIL - IReS (Strasbourg) co-
operation research project related to the installation and use at HIL of ICARE particle multidetector system 
(in negotiation phase). - HIL – JINR Dubna technical accelerator cooperation.     

14. Please indicate any further needs and opportunities for further integration or collaboration 
with similar or related Research Infrastructures (maximum 500 characters) 
The organization by the EU of a network of the intermediate scale Research Infrastructures having a clear 
User Facility character (e.g. more than 70% of users not belonging to the facility permanent scientific staff 
and a clear international users participation) in less favored, peripheral European Countries. (Common rules 
of evaluation, financial support of Review Panels, PAC and users access). Objective: to increase the 
international role of the regional research centers.    



15. Permanent scientific/engineering staff 
operating the Research Infrastructure: 

21-50 

 

16. Average number of individual internal users 
per year (i.e. individuals who are employed, 
working or studying in the facility): 

11-50 

 

17. Average number of individual external users 
per year (i.e. individuals who are not employed, 
working or studying in the facility): 

51-100 

 

18. Referring to external individuals, average 
number of trainees/students per year 

11-50 

 

19. Referring to external users, estimated 
percentage of individual users from other 
countries than the country where the Research 
Infrastructure is hosted: 

10-25% 

 

20. Referring to external users, estimated 
percentage of individual users from industry or 
organisationsserving industry: 

0% 

 

21. Referring to external users, estimated 
percentage of individual virtual users (e.g. using 
a database virtually from another site or using 
remote access to equipment): 

10-25% 

 

22. Short description of access policy and procedures for users of this Research Infrastructure 
(please briefly desribe your access policy, especially indicating any arrangements for transnational 
access; maximum 1000 characters): 
The Heavy Ion Laboratory is a typical "User Facility" with around 100 national and foreign users per year. The 
K=160 cyclotron heavy ion beam (around 3000h yearly) is allocated for experiments of 1 to 3 weeks duration 
by the Laboratory director on the recommendation of the Program Advisory Committee. The proposals are 
received twice a year (www.slcj.uw.edu.pl/pac) in a written form and publicly presented. In their ranking 
PAC considers the scientific value of the proposal, its expected international impact, its contribution to the 
teaching process and the previous achievements of the proposers. The transnational access to HIL is 
facilitated by its location in the University Campus Ochota, (close to the city centre and to the international 
airport) and services provided: 12 guest rooms with private toilets and a common kitchen, a number of non - 
expensive restaurants in the near neighbourhood, close 3 and 4 stars hotels.    

23. Activities undertaken by the Research 
Infrastructure and service(s) provided to users 
(more than one choice is possible): 

Upgrade of the core facility 
Upgrade of the attached instruments and/or 
associated softwares 
Support to users during experiments 
Support to preparation, installation and 
operation of specific instruments 
Support to processing of the measurements 

 

Finance 
 

24. Total cumulative investment for initial 
construction/setting up of this Research 
Infrastructure (including buildings, equipment 
and current upgrades, but excluding operational 
costs; please indicate in today's equivalent): 

20 M€ - 50 M€ 

 

For comments (if desired, maximum 500 characters): 
The K=160 cyclotron and the experimental equipment is located in the three store + underground 10 000 m2 
surface building including: Cyclotron vault (250 m2) Experimental hall (850 m2) Data acquisition room (160 
m2) Conference room (100 m2) Seminar room (160 m2) Library (100m2) Guest rooms (housing 12 persons) 
(320 m2)     

25. Yearly operational costs (including 
administrative personnel and maintenance): 

1 M€ - 10 M€ 

 

For comments (if desired, maximum 500 characters): 



 

26. Main sources of construction/setting up 
funding (more than one choice is possible): 

National public funding 

 

27. Main sources of funding for operational costs 
(more than one choice is possible): 

National public funding 

 

Section 3: Scientific Impact 
 

28. Most important publications or conference proceedings (peer-reviewed), technical reports or 
patents highlighting the cutting-edge research carried out through this Research Infrastructure 
(please list up to ten examples from the last five years, maximum 700 characters): 
E. Grodner, et al., Int. Jour. of Mod. Phys. E 15 (2006) 548; E. Piasecki, et al., Phys. Lett. B 615 (2005) 55; 
A.J. Kordyasz, et al,. Nucl. Inst. Meth. A 539 (2005) 262; M. Palacz, et al., Nucl. Inst. Meth. Phys. Res. A 550 
(2005) 414; A.A. Rudchik, et al., Phys. Rev. C 72 (2005) 034608; M.Wolinska-Cichocka, et al., Eur. Phys. J. 
A24 (2005) 259; M. Kicinska-Habior, et al., Nucl. Phys. A731 (2004) 138; J. Iwanicki, et al., Journ. of Phys. 
G29, 4, 743 (2003); E. Piasecki, et al., Phys. Rev. C 65, (2002) 054611; M. Zielinska, et al., Nucl. Phys. A 712 
(2002) 3;     

29. Main international structured co-operation research projects (through contract or co-
operation agreement) highlighting the recognition of this Research Infrastructure at international 
level (please give up to five examples from the last five years, maximum 700 characters): 
- Participation in 4FP activities: European Spallation Source Project, EU TMR project ERB-FMRX-CT98-0244 - 
Participation in 5FP activities: ION CATCHER, contract HPRI-CT-2001-50022 - Participation in 6FP activities: 
EURONS, contract 506065, tasks: 1. JRA2 AGATA 2. JRA6 INTAG 3. N4 EWON - Participation in 6FP activities: 
EURISOL DS, contract 515768 RIDS, tasks: Safety and Radioprotection Physics and Instrumentation Beam 
Intensity Calculations     

30. Please explain why you consider this Research Infrastructure as of top-level relevance for the 
scientific community, having a "clear European dimension" and European added value (e.g. in 
terms of users, research, technologies, co-operation, publications, mission statement, etc.; 
maximum 1000 characters): 
HIL remains one of a few European Centers of the "User Facility" type providing low energy, heavy ion beams 
for nuclear physics and its application in other research area (see eg. NuPECC Handbook 2004, (Intern. Acc. 
to Nucl. Phys. Facilities in Europe), Finuphy Handbook 2004, (Interdisc. Use of Europ. Nucl. Phys. Facilities), 
IUPAP Handbook, in preparation. Besides the scientific program performed in Warsaw (see sec. 28) the 
laboratory using local infrastructure is currently involved in the preparation of future experiments in Large 
Facilities (see sec. 29). HIL is conveniently placed in the heart of the Warsaw scientific campus Ochota. 
Shortly the intense proton and deuteron beams from a medical cyclotron, equipped with an external beam 
line will be also available. Leading the Warsaw PET Consortium, the Laboratory foresees the development of 
a large interdisciplinary research program including medicine and life sciences, unique at least in this part of 
Europe.     

31. Provided that funding is available, do you 
see a clear potential for long-term continuation 
of the operation of this Research Infrastructure 
at international level? 

Yes 
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