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Preface 
Wstňp 
 
 

The Faculty of Physics and Applied Computer Science (FPACS) is one of the fifteen Faculties of the AGH 
University of Science and Technology in Cracow. The origins of the Faculty are dated back to 1919, when the 
Academy of Mining was founded, within which the Chair of Physics was erected. It has undergone several 
organizational transformations until in 1991 the AGH Senate has decided to form the Faculty of Physics and 
Nuclear Techniques. In 2004 the name was changed to Faculty of Physics and Applied Computer Science, 
accordingly to the changes in the fields of scientific and educational activity. 
 
Scientific activity of the Faculty comprises both basic and applied research in solid state physics, nuclear and 
elementary particles physics, medical physics and physics of the environment. 
 
There are six departments within the Faculty: 
 
1. Department of Solid State Physics  
(Katedra Fizyki Ciağa Stağego) 
 
2. Department of Medical Physics and Biophysics  
(Katedra Fizyki Medycznej i Biofizyki) 
 
3. Department of Condensed Matter Physics  
(Katedra Fizyki Materii Skondensowanej) 
 
4. Department of Applied Informatics and Computational Physics  
(Katedra Informatyki Stosowanej i Fizyki Komputerowej) 
 
5. Department of Particle Interaction and Detection Techniques  
(Katedra OddziağywaŒ i Detekcji CzŃstek) 
 
6. Department of Applied Nuclear Physics  
(Katedra ZastosowaŒ Fizyki JŃdrowej) 
 
 
 
All together 176 persons are employed including 121 scientists and 55 technical and administrative staff. 
There are 40 full professors and 81 assistant professors or post-docs. 
 
Faculty offers several degree programs leading to B.Sc., M.Sc. and Ph.D. degrees.  
The undergraduate studies consist of seven-semester bachelor programs in three distinct areas: technical 
physics, medical physics and applied computer science. They are followed by three-semester graduate pro-
grams, leading to the M.Sc. degree in the various specializations. 
 
Area: Medical Physics; specializations:  
Dosimetry and Electronics in Medicine,  
Imaging and Biometrics,  
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Area: Technical Physics; specializations: 
Computer Physics,  
Solid State Physics,  
Nuclear Physics,  
Environmental Physics, 
 
Area: Applied Computer Science; specialization: 
Computer Techniques in Science and Technology.  
 
Faculty members teach both general physics courses and selected branches of physics for students of twelve 
Faculties of the AGH-UST. The teaching covers both reading lectures as well as organizing tutorials (physics 
problems classes) and laboratory work. Facultyôs teaching assignments for students of other faculties include 
both undergraduate and graduate levels. Some of lectures are offered in English.  
 
Faculty organizes complementary courses for the 1st year students of the University in physics (parallel to 
complementary courses in mathematics, organized by the Faculty of Applied Mathematics). The aim of the 
courses is to fill possible gaps in the high-school education that discourage young candidates from electing 
technical- and science-oriented areas of study and ï for the candidates who undertook such studies ï in-
crease the efficiency of the training. 
 
Faculty hosts three four-year programs of Ph.D. Studies in Physics. The first of them are the regular Ph.D. 
studies in the fields related to the research interests of Faculty members, i.e. technical nuclear physics, con-
densed matter physics, high energy physics, nuclear electronics, environmental physics.  
 
The second Ph.D. program started on the 1st October 2009 co-organized with Cracowôs Institute of Nuclear 
Physics and Institute of Catalysis and Surface Chemistry (both Institutes are units of the Polish Academy of 
Science ï PAS). The program under the name òInterdisciplinary Ph.D. Studies (ISD): New Materials for 
Modern Technologies and Future Energeticsó is financed by the EU Structural Funds (Program: Kapitağ 
Ludzki). The ISD goal is training high-class specialists, with the Ph.D. degree, in fields recognized as strate-
gically important in EU and presented under the general terms: Info, Bio, Nano and Techno. The program of 
the Ph.D. studies covers a wide variety of physical, chemical and technological topics in materials science 
and modern energetics. 
 
Finally, the third Ph.D. program run in co-operation with Institute of Catalysis and Surface Chemistry of PAS 
and selected research institutes of 10 European countries is a common International PhD program in Na-
noscience. The project is financed by European Union Innovative Economy Program acting via Foundation 
for Polish Science. It had been selected for financial support as one of three projects in the first call for the In-
ternational PhD Studies Programs and started in September 2008. 
Research is scheduled for 4 or 5 years, of which 6 to 24 months the students will spend abroad, mostly in 
Western European institutes that belong to the consortium.  
 
Faculty offers also a three semester Post-diploma (part-time) Study for Teachers. The studies are intended 
for primary and secondary school teachers, who want to gain additional qualifications giving them right to 
teach: physics, mathematics, chemistry, computer science, natural sciences and technical education. 
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Physicists ï Doctors Honoris Causa of AGH  
University of Science and Technology  
 

PROF. MARIAN MIŇSOWICZ  
1979 

PROF. ANDRZEJ OLEś 
1995 

PROF. MICHAĞ HELLER  
1996 

PROF. ANDRZEJ Z. HRYNKIEWICZ  
1999 

PROF. MANUEL RICARDO IBARRA  
2008 

PROF. JURGEN M. H¥NIG 
2010 

 

Physicist ï Honorary Consul of AGH 
University of Science and Technology  
 
PROF. ROLF-DIETER HEUER (GENERAL DIRECTOROF CERN)  

2009 
 

Physicist ï AGH-UST Honorary Professor 
 
PROF. JERZY NIEWODNICZAőSKI 

2009 

Long-term visitors 
 

YOUNG IM CHO, UNIVERSITY SUWON, KOREA, VISITING PROFESSOR 
28.02.2010 ï 6.03.2010, and 11.04.2010 ï 24.04.2011. 

 

GWYNNE JAMES MORGAN, UNIVERSITY OF LEEDS, GB, VISITING PROFESSOR 
3.04.2010 ï 27.05.2010 

 

AJITH ABRAHAM, NCNU TRONDHEIM, NORWAY, VISITING PROFESSOR  
30.09.2010 ï 18.11.2010 

 
RIVETTI ANGELO, ITALY, INTERNATIONAL COLLABORATION 

24.07.2010 ï 23.09.2010  
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Departments, Groups and Leaders, 
Achievements in 2010 
Katedry, Zespoğy i ich kierownicy,  
NajwaŨniejsze osiŃgniňcia w 2010 r. 
 

Department of Solid State Physics 
Katedra Fizyki Ciağa Stağego 
 

STAFF 
 

HEAD 
 

prof. dr hab. Kapusta CzesĠaw, full professor 
 

MAGNETIC BULK- AND NANOMATERIALS GROUP 
ZESPčĞ MATERIAĞčW MAGNETYCZNYCH LITYCH I NANOMATERIAĞčW 

 
prof. dr hab. Kapusta Czesğaw, full professor  
dr Japa Ewa, assistant professor 
dr PrzewoŦnik Janusz, assistant professor 
dr inŨ. Sikora Marcin, assistant professor 
dr ŧukrowski Jan, assistant professor 
dr inŨ. Rybicki Damian, teaching assistant 
mgr inŨ. LemaŒski Andrzej, teaching assistant 
mgr inŨ. Pilipowicz Aleksander  
Syrek Jolanta  
mgr inŨ. Musiağ Wacğaw  
inŨ. Kazağa Tadeusz  
BŃkowski Mariusz 

 

MAGNETIC, ELECTRICAL AND STRUCTURAL RESEARCH GROUP 
ZESPčĞ BADAő MAGNETYCZNYCH, ELEKTRYCZNYCH I STRUKTURALNYCH 

 
dr hab. Paja Antoni, associate professor  
dr Gondek Ğukasz, assistant professor 
dr Joanna Czub, research assistant  
dr inŨ. Niewolski Janusz, teaching assistant 

 

SUPERCONDUCTING AND MAGNETIC MATERIALS GROUP 
ZESPčĞ MATERIAĞčW NADPRZEWODZłCYCH I MAGNETYCZNYCH 

 
prof. dr hab. Koğodziejczyk Andrzej, full professor  
dr hab. inŨ. Kozğowski Andrzej, associate professor  
dr hab. inŨ. Tarnawski Zbigniew, associate professor  
dr inŨ. Chmist Janusz, assistant professor 
dr inŨ. Tokarz Waldemar, assistant professor 
dr Woch Wiesğaw, assistant professor 
mgr Zalecki Ryszard   
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SURFACE NANOSTRUCTURES GROUP 
ZESPčĞ NANOSTRUKTUR POWIERZCHNIOWYCH 

 
prof. dr hab. Korecki J·zef, full professor  
dr KaraŜ Wojciech, assistant professor 
dr ślňzak Tomasz, assistant professor 
dr inŨ. ślňzak Michağ  
dr Strzelczyk Bartosz  
dr ZajŃc Marcin 
prof. dr hab. inŨ. Przybylski Marek, full professor  

 

PROFILE 
 

Scientific activity of the Department concentrates on 
the studies of structural, magnetic and electronic 
properties and phenomena in the nano- and sub-
nanometric thin films and multilayers for magnetic and 
catalytic applications, in the rare earth-3d element 
intermetallics and their interstitial solutions of hydro-
gen, carbon and nitrogen, in superconductors, includ-
ing the HTc ones, in magnetic oxides, including the 
colossal - and low field magnetoresistive ones, in 
nanoparticle magnetic materials for MRI contrast and 
magnetic hyperthermia as well as in disordered metal-
lic materials.  
The experimental facilities of the Department include:  
1. MBE set-up for preparation and analysis of thin 
films and nanostructures, equipped with LEED, AES, 
MOKE and CEMS with UHV sample transfer possibil-
ity. 
2. ARUPS-XPS spectrometer. 
3. Scanning tunneling microscope, 30-300 K tempera-
ture range. 
4. VSM, AC susceptometer, ESR spectrometer, set-up 
for magnetoresistance measurements with closed 
circle refrigerator and calorimeter for specific heat 
measurements in 2-300 K range. 
5. X-ray diffractometers (2) with temperature controll 
within 2-450 Kand 300-1450 K range. 
6. Physical Property Measurement System (Quantum 
Design model, closed circle liquifier) equipped with 9 
Tesla magnet, 2-400 K (VSM: 2-1100 K) temperature 
range, options: DC susceptibility, magnetisation, 
torque magnetometry, AC susceptibility, re-
sistance/magnetoresistance, thermal expansion & 
magnetostriction, thermal transport & thermoelectric 
properties, specific heat. 
7. Moessbauer spectrometers (4), transmission & 
CEMS, for 6 isotopes, 4-1000 K temperature range. 
8. NMR spectrometers for proton resonance (15 MHz) 
and for magnetic materials, 5-1000 MHz, closed circle 
refrigerator, 2-300 K.  
The research staff of the Department extensively uses 
synchrotron beamlines as well as neutron and muon 
facilities at the laboratories abroad. 
 

DziağalnoŜĺ naukowa Katedry koncentruje siň na 
badaniach wğasnoŜci i zjawisk strukturalnych, magne-
tycznych i elektronowych w nano- i sub-
nanometrowych cienkich warstwach i wielowarstwach 
do zastosowaŒ magnetycznych i katalitycznych, w 
zwiŃzkach miňdzymetalicznych ziem rzadkich z pier-
wiastkami 3d i ich roztwor·w miňdzywňzğowych wodo-
ru, wňgla i azotu, w nadprzewodnikach, w tym wyso-
kotemperaturowych, w tlenkach magnetycznych,  
w tym wykazujŃcych kolosalny i niskopolowy magne-
toop·r oraz w magnetycie, w materiağach nanoczŃst-
kowych na Ŝrodki kontrastowe do MRI i do hipertermii 
magnetycznej oraz w nieuporzŃdkowanych materia-
ğach metalicznych. 
Baza aparaturowa Katedry zawiera:  
1. Zestaw MBE do preparatyki i analizy cienkich 
warstw i nanostruktur, wyposaŨony w ukğady LEED, 
AES, MOKE i CEMS z moŨliwoŜciŃ transferu pr·bek w 
warunkach ultrawysokiej pr·Ũni.  
2. Spektrometr ARUPS-XPS. 
3. Skaningowy mikroskop tunelowy, zakres temperatur  
30-300 K. 
4. VSM, susceptometr AC, spektrometr ESR, zestaw 
do pomiar·w magnetooporu z chğodziarkŃ, kalorymetr 
do pomiar·w ciepğa wğaŜciwego w zakresie 2-300 K. 
5. Dyfraktometry rentgenowskie (2) z regulacjŃ tempe-
ratury 2-450 K i 300-1450 K. 
6. Zestaw do pomiar·w wğasnoŜci fizycznych - (PPMS-
Quantum Design, skraplarka helowa w zamkniňtym 
obiegu), magnes 9 Tesli, zakres temperatur 2-400 K 
(VSM: 2-1100 K), opcje: podatnoŜĺ DC, namagneso-
wanie, magnetometr torsyjny, podatnoŜĺ AC, 
op·r/magnetoop·r, rozszerzalnoŜĺ termiczna & ma-
gnetostrykcja, transport cieplny & wğasnoŜci termoe-
lektryczne, ciepğo wğaŜciwe. 
7. Spektrometry  moessbauerowskie (4), transmisja & 
CEMS, 6 izotop·w, zakres temperatury 4-1000 K. 
8. Spektrometry NMR do rezonansu protonowego (15 
MHz) i do materiağ·w magnetycznych, 5-1000 MHz, 
chğodziarka helowa w zamkniňtym obiegu, 2-300 K.  
Pracownicy naukowi Katedry sŃ uŨytkownikami wiŃzek 
promieniowania synchrotronowego oraz laboratori·w 
neutronowych i mionowych w zagranicznych oŜrod-
kach badawczych. 
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ACHIEVEMENTS 
 

Revealing of the magnetization structure in epitaxial 
Fe films on W(110) in the vicinity of an in plane spin 
reorientation transition using the nuclear resonant 
scattering of synchrotron radiation. 
Development of the method of neutron imaging of 
hydrogen storage systems. 
Development of new synchrotron method for the study 
of magnetic bulk materials and burried layers; RIXS-
XMCD 
Determination of manganese valence in 
La0.67(Ca,Pb)0.33(Mn1-xFex)O3 colossal magnetoresis-
tive oxides from XANES and X-ray photoemission 
spectroscopies. 
Revealing of the same lattice dynamics at the first and 
the second order Verwey transitions in magnetite.  
 

WyjaŜnienie struktury namagnesowania w epitaksjal-
nych warstwach Fe na W(110) w okolicy reorientacji 
spinowej w pğaszczyŦnie warstwy przy uŨyciu jŃdro-
wego rezonansowego rozpraszania promieniowania 
synchrotronowego. 
Opracowanie metody tomografii neutronowej ukğad·w 
do magazynowania wodoru.  
Opracowanie nowej metody synchrotronowej do ba-
daŒ magnetycznych materiağ·w litych i gğňbokich 
warstw; RIXS-XMCD. 
Wyznaczenie wartoŜciowoŜci manganu w tlenkach 
La0.67(Ca,Pb)0.33(Mn1-xFex)O3 o kolosalnym magnetoo-
porze metodŃ spektroskopii XANES i XPS. 
Stwierdzenie identycznej dynamiki sieci w magnetycie 
w przejŜciu Verweya pierwszego i drugiego rodzaju. 

 

ACTIVITY 
 
ACTIVITY IN SCIENTIFIC BOARDS, ACADEMIES, SCIENTIFIC SOCIETIES, COMMITTEES ETC. 
 

A. PAJA 
 
¶ Member of the Interdisciplinary Committee for 

Supporting International Scientific Cooperation at 
the Ministry of Science and Higher Education.  

¶ President of the General Control Committee of 
the Polish Physical Society  

¶ Czğonek Interdyscyplinarnego Zespoğu ds. 
Wspierania Wsp·ğpracy Naukowej  
z ZagranicŃ przy Ministerstwie Nauki i Szkolnic-
twa WyŨszego 

¶ PrzewodniczŃcy Gğ·wnej Komisji Rewizyjnej 
Polskiego Towarzystwa Fizycznego. 

 

Ğ. GONDEK, J. CZUB 
 
¶ Member of the Mağopolska Regional Committee 

of the Physics Competition  
¶ Czğonek Mağopolskiego Okrňgowego Komitetu 

Olimpiady Fizycznej 
 

CZ. KAPUSTA 
 

¶ Member of the Condensed Matter Physics Board 
of the European Physical Society. 

¶ Czğonek Komitetu Fizyki Fazy Skondensowanej 
Europejskiego Towarzystwa Fizycznego. 
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Department of Medical Physics and Biophysics 
Katedra Fizyki Medycznej i Biofizyki 

STAFF 

HEAD 
 
prof. dr hab. inũ. Lankosz Marek, full professor 

 
BIOMEDICAL AND ENVIRONMENTAL RESEARCH GROUP 
ZESPčĞ BADAő BIOMEDYCZNYCH I śRODOWISKOWYCH 

 
prof. dr hab. inŨ. Lankosz Marek, full professor 
dr hab. inŨ. Wňgrzynek Dariusz, associate professor 
dr inŨ. Chwiej Joanna, assistant professor 
dr inŨ. Dudağa Joanna, assistant professor 
dr inŨ. Furman Leszek, assistant professor 
dr inŨ. Samek Lucyna, assistant professor 
dr inŨ. Stňgowski Zdzisğaw, assistant professor 
dr inŨ. Szczerbowska-Boruchowska Magdalena, assistant professor 
mgr Ostachowicz Beata, teaching assistant 
inŨ. Wierzbicki Adam 
mgr Ostrowski Antoni 
Tomasik Ryszard 

MOLECULAR BIOPHYSICS AND BIOENERGETICS GROUP 
ZESPčĞ BIOFIZYKI MOLEKULARNEJ I BIOENERGETYKI 

 
dr hab. Burda Kvetoslava, associate professor  
dr Fiedor Joanna, assistant professor 
dr Orzechowska Aleksandra, teaching assistant  

 
BIOMEDICAL IMAGING AND MODELING GROUP 
ZESPčĞ OBRAZOWANIA I MODELOWANIA 

 
prof. dr hab. Figiel Henryk, full professor  
dr inŨ. Jung Aleksandra, assistant professor  
dr inŨ. Matusiak Katarzyna, assistant professor 
dr Matuszak Zenon, assistant professor  
dr Turek Krzysztof, assistant professor  

MOESSBAUER SPECTROSCOPY GROUP 
ZESPčĞ SPEKTROSKOPII M¥SSBAUEROWSKIEJ 

 
prof. dr hab. Dubiel Stanisğaw, full professor  
dr inŨ. CieŜlak Jakub, assistant professor  
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PROFILE 
 
The Department of Medical Physics and Biophysics 
consists of four research groups. 
The research activities of Biomedical Imaging and 
Modeling Group cover the development of Magnetic 
Resonance Imaging technique, optical imaging, mod-
eling of physiological processes and nuclear medicine 
diagnostic imaging.  The research at Biomedical and 
Environmental Research Group relates mainly to the 
investigation of the role of biomodulators in the bio-
chemical mechanism of the pathogenesis and pro-
gress of cancers, neurodegeneration and epilepsy. 
Molecular Biophysics and Bioenergetics Group re-
search is focused on: photosynthetic electron transport 
and oxygen evolution,  organization and physi-
cal/chemical properties of native and model dye-
protein-lipid systems, topography, elasticity and adhe-
sion of normal and pathological cells as well as chemi-
cal properties of functionalized carbon nanotubes. The 
research interest of Mossbauer Spectroscopy Group 
includes bio-farmaceutico-medical physics. The main 
object of the research conducted in the Laboratory of 
Mºssbauer Spectroscopy concerns investigation of 
various physical properties of technologically important 
alloys and compounds. Additional interest includes 
use of the Mºssbauer Spectroscopy in the investiga-
tion of Fe-containing samples of organic or/and phar-
maceutical origin or application (like ferritin, antiane-
mic medicaments etc). 
 

Katedra Fizyki Medycznej i Biofizyki skğada siň z czte-
rech zespoğ·w badawczych. DziağalnoŜĺ naukowa 
Zespoğu Obrazowania i Modelowania obejmuje rozw·j 
technik magnetycznego rezonansu jŃdrowego, obra-
zowania optycznego, modelowania proces·w fizjolo-
gicznych oraz obrazowanie diagnostyczne w medycy-
nie nuklearnej. Badania naukowe prowadzone w 
Zespole BadaŒ Biomedycznych i środowiskowych 
dotyczŃ gğ·wnie wyjaŜnienia roli biomodulator·w w 
mechanizmach biochemicznych patogenezy nowotwo-
r·w, chor·b neurodegeneracyjnych i epilepsji. Zesp·ğ 
Biofizyki Molekularnej i Bioenergetyki zajmuje siň 
badaniem: fotosyntetycznego transportu elektron·w i 
wydzielania tlenu; organizacji i wğasnoŜci fizyko-
chemicznych natywnych i modelowych ukğad·w barw-
nikowo-biağkowo-lipidowych; topografii, elastycznoŜci i 
adhezji zdrowych i patologicznych kom·rek oraz 
chemicznych wğasnoŜci funkcjonalizowanych nanoru-
rek wňglowych. Zainteresowania naukowe Zespoğu 
Spektroskopii Moessbauerowskiej koncentrujŃ siň na 
fizyce ciağa stağego oraz fizyce bio-farmako-
medycznej. Gğ·wna tematyka  naukowa dotyczy ba-
dania r·Ũnych wğasnoŜci fizycznych stop·w i zwiŃzk·w 
technologicznie waŨnych. Ponadto zainteresowania 
naukowe obejmujŃ wykorzystanie spektroskopii mo-
essbauerowskiej w badaniach postaci i wğasnoŜci 
Ũelaza, znajdujŃcego siň w pr·bkach organicznych 
(n.p. ferrytyna), a takŨe w materiağach farmakologicz-
nych (lekach) i innych materiağach o zastosowaniach 
medycznych.  

 

BIOMEDICAL AND ENVIRONMENTAL RESEARCH GROUP 
 

The research at the Biomedical and Environmental 
Research Group relates to the development and appli-
cation of nuclear analytical methods and examination 
of dynamic systems. The main topics of interest are 
biomedical research, environmental science, and 
protection of cultural heritage. Of particular importance 
is the investigation of the role of biomodulators in the 
biochemical mechanisms of the pathogenesis and 
progress of brain gliomas, neurodegeneration, and 
epilepsy. The elemental and molecular chemical micro 
imaging is performed with the use of the techniques 
based on synchrotron radiation, i.e. synchrotron radia-
tion X-ray fluorescence (SRXRF), X-ray absorption 
near edge structure (XANES) spectroscopy, extended 
X-ray absorption fine structure (EXAFS) spectroscopy 
and Fourier transform infrared micro spectroscopy 
(FTIR). 
Another research topics of interest are development 
and applications of methods based on X-ray micro-
beams for chemical analysis of elements in heteroge-
neous samples and utilization of coherent synchrotron 
beams in studies of living organisms. A research is 
conducted on utilization of coherent synchrotron beam 
for investigating of the morphology/physiology of 
insect-vectors transmitting diseases. 

Projekty badawcze realizowane w Zespole BadaŒ 
Biomedycznych I środowiskowych dotyczŃ opracowa-
nia i zastosowania jŃdrowych metod pomiarowych 
oraz badania system·w dynamicznych. Gğ·wne kie-
runki zainteresowaŒ obejmujŃ badania biomedyczne, 
Ŝrodowiskowe jak r·wnieŨ ochronň dziedzictwa kultu-
rowego. Szczeg·lnie waŨne jest wyjaŜnienie roli bio-
modulator·w w procesach biochemicznych wzrostu 
nowotwor·w, neurodegeneracji i epilepsji. Do obrazo-
wania rozkğadu pierwiastk·w i biomolekuğ w tkankach 
na poziomie kom·rkowym stosowane sŃ techniki 
oparte na promieniowaniu synchrotronowym tzn. 
synchrotronowa rentgenowska analiza fluorescencyjna 
(SRXRF), absorpcja promieniowania X w pobliŨu 
progu absorpcji (XANES), spektroskopia wykorzystu-
jŃca strukturň subtelnŃ blisko progu absorpcji (EXAFS) 
oraz mikro-spektroskopia promieniowania podczerwo-
nego z zastosowaniem transformacji Fouriera (FTIR). 
Innym obszarem dziağalnoŜci jest opracowanie i za-
stosowanie metod opartych na mikro-wiŃzce promie-
niowania X do badania rozkğadu pierwiastk·w w pr·b-
kach silnie niejednorodnych i wykorzystanie koherent-
nego promieniowania synchrotronowego w badaniach 
Ũywych organizm·w. Prace te dotyczŃ badaŒ morfolo-
gii i fizjologii insekt·w przenoszŃcych choroby. 
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The investigations in environmental science are con-
nected with the influence of air pollution on cultural 
heritage and on urban and rural environments. Statis-
tical methods are used for identification of possible 
sources of air pollutants emission. 
The scope of research is also application of computa-
tional fluid dynamics (CFD) methods for prediction of 
related physical phenomena and evolution of dynamic 
system. The CFD results are validated by radiotracer 
experiments. These methods have been applied to 
characterize flow in jet mixers and in hydrocyclone 
classifiers. 
The laboratory is equipped with state-of-art facilities 
including X-ray fluorescence and infrared confocal 
microscopes, multifunctional X-ray fluorescence spec-
trometer for localized and bulk elemental ultra trace 
analysis. 
 
 
 

Tematyka naukowa w zakresie ochrony Ŝrodowiska 
dotyczy badania wpğywu zanieczyszczeŒ powietrza na 
obiekty muzealne oraz degradacjň Ŝrodowiska miej-
skiego i wiejskiego. Do okreŜlania Ŧr·değ emisji zanie-
czyszczeŒ powietrza stosowane sŃ zaawansowane 
metody statystyczne.  
Zakres badaŒ obejmuje zastosowania metody nume-
rycznej mechaniki pğyn·w (NMP) do wyznaczania 
fizycznych wielkoŜci opisujŃcych przepğyw w zadanym 
ukğadzie. Wyniki obliczeŒ NMP weryfikowane sŃ po-
przez badania radioznacznikowe. Metoda ta zostağa 
zastosowana do badania mieszalnika strumieniowego 
oraz hydrocyklonu klasyfikujŃcego.  
Laboratorium jest wyposaŨone w wysoko specjali-
stycznŃ unikatowŃ aparaturň w tym mikroskopy konfo-
kalne promieniowania X i promieniowania podczerwo-
nego, wielozadaniowy rentgenowski spektrometr 
fluorescencyjny do mikro/makro analiz ultra Ŝladowych 
stňŨeŒ pierwiastk·w. 
 

 
MOLECULAR BIOPHYSICS AND BIOENERGETICS GROUP 
 
Our research is focused on: 

¶ electron transport in photosystem II and bacterial 
reaction centers; 

¶ role of non-hem iron on the acceptor side activity 
of  type II photosystems; 

¶ oxygen evolution in photosynthesis; 

¶ structure, organization and physical/chemical 
properties of native and model dye-protein-lipid 
systems; 

¶ protective and structural functions of carotenoids 
in native and model photosynthetic complexes; 

¶ physical properties - topography, elasticity, adhe-
sion forces - of normal and pathological cells and 
their organelles, and determination of the influ-
ence of selected stimuli on these properties in 
both cell types; 

¶ mechanical properties of biopolymers and their 
influence on cell vital functions such as migration, 
proliferation and adhesion; 

¶ influence of ionizing radiation and metal ions on 
membrane stability of human erythrocytes; 

¶ physical and chemical characterization of carbon 
nanotubes; 

Applied experimental methods: absorption and fluo-
rescence spectroscopy, fluorescence with double 
modulation, thermoluminescence, fast polarography, 
atomic force microscopy (AFM), Mºssbauer spectros-
copy. 

Badania zespoğu dotyczŃ: 

¶ transportu elektron·w w fotosystemie II  
i bakteryjnych centrach reakcji; 

¶ wpğywu Ũelaza niehemowego na aktywnoŜĺ 
strony akceptorowej fotosystem·w typu II;  

¶ wydzielania tlenu w procesie fotosyntezy;  

¶ struktury, organizacji i wğasnoŜci fizyko-
chemicznych natywnych i modelowych ukğad·w 
barwnikowo-biağkowo-lipidowych;  

¶ funkcji strukturalnych  i ochronnego dziağania 
karotenoid·w w natywnych i modelowych kom-
pleksach fotosyntetycznych; 

¶ badania wpğywu wybranych czynnik·w na wğas-
noŜci fizyczne ï topografiň, elastycznoŜĺ i siğy 
adhezji  - niezmienionych i patologicznych 
kom·rek;   

¶ analizy wpğywu wğasnoŜci mechanicznych biopo-
limer·w na funkcje Ũyciowe km·rek, m.in. mi-
gracjň, poliferacjň i adhezjň;  

¶ wpğywu promieniowania jonizujŃcego i jon·w 
metali na stabilnoŜĺ bğon erytrocyt·w;  

¶ charakterystyki fizycznych I chemicznych wğas-
noŜci nanorurek wňglowych; 

Stosowane metody badawcze: spektroskopia absorp-
cyjna i fluorescencyjna, fluorescencja o podw·jnej 
modulacji, termoluminescencja, szybka polarografia, 
mikroskopia siğ atomowych (AFM), spektroskopia 
mºssbauerowska. 
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BIOMEDICAL IMAGING AND MODELING GROUP 
 

The scientific subjects of the group consist of: 

¶ nuclear magnetic resonance imaging, 

¶ optical imaging, 

¶ modeling of physiological processes, 

¶ estimation of radiation doses in clinical diagnos-
tics and therapy. 

Research concerning MRI is related to the low field 
systems based on permanent magnets. The main 
interest is focused on development of new r.f. coils 
specially designed for such low field imaging and on 
investigations concerning programs leading to im-
provement of the image quality.  
The other research interest of the group encompasses 
problems related to cancer radio- and phototherapy of 
melanomas and free radical processes in biology. 
These include both experimental and theoretical inves-
tigation. The group develops mathematical modeling 
of selected physiological processes. It focused espe-
cially on application of compartment modeling for 
extracorporeal liver support therapy. The scientific 
activity of the group concerns also nuclear medicine 
diagnostic imaging and QA (Quality Assurance) pro-
cedures and in this field designing of phantoms for 
static and dynamic studies was successfully devel-
oped.

Tematyka badawcza grupy obejmuje nastňpujŃce 
zagadnienia: 

¶ Obrazowanie z wykorzystaniem zjawiska rezo-
nansu magnetycznego 

¶ Obrazowanie optyczne 

¶ Modelowanie proces·w fizjologicznych 

¶ Szacowanie naraŨenia radiologicznego w dia-
gnostyce i terapii z wykorzystaniem radiofarma-
ceutyk·w 

Badania dotyczŃce Obrazowania Magnetyczno-
Rezonansowego dotyczŃ system·w niskopolowych 
bazujŃcych na magnesach stağych. Gğ·wne zainteres-
owanie jest zogniskowane na rozwoju nowych cewek 
w.cz. specjalnie projektowanych dla takiego obra-
zowania niskopolowego, oraz na badaniach 
dotyczŃcych program·w prowadzŃcych do 
poprawienia jakoŜci obraz·w. 
Innym obszarem zainteresowaŒ grupy sŃ problemy 
zwiŃzane z radio- i fototerapiŃ nowotwor·w (melano-
ma) i procesami wolonorodnikowymi w biologii. Bada-
nia obejmujŃ zar·wno procedury eksperymentalne i 
teoretyczne. 
Rozwijane sŃ metody matematycznego modelowania 
wybranych proces·w fizjologicznych, w szczeg·lnoŜci 
badania skupiajŃ siň na wykorzystaniu modelowania 
kompartmentowego w ocenie wydajnoŜci pozaustro-
jowej terapii wŃtroby. AktywnoŜĺ naukowa grupy 
obejmuje r·wnieŨ zagadnienia zwiŃzane z obra-
zowaniem i zapewnieniem jakoŜci w procedurach 
medycyny nuklearnej jak r·wnieŨ z projektowaniem i 
wdraŨaniem  fantom·w statycznych i dynamicznych. 
 

MOESSBAUER SPECTROSCOPY GROUP 
 

Our current research interests include two areas: (1) 
solid state physics and (2) bio-farmaceutico-medical 
physics. Our current activities of the former are con-
centrated on experimental and theoretical investigation 
of various physical properties of the sigma-phase in 
binary alloy systems (e. g. Fe-Cr, Fe-V, Co-Cr) as well 
as dynamical properties of poly- and nanocrystalline 
bcc Fe-Cr alloys, using different experimental (e. g. 
Mºssbauer Spectroscopy, Nuclear Magnetic Reso-
nance, Neutron Diffraction, Magnetometry) and theo-
retical (e. g. Korringa-Kohn-Rostoker Greenôs function) 
methods.  Regarding the latter issue, we are interest-
ed in forms and properties of iron present in samples 
of an organic origin (e. g. ferritin) as well as those 
having application in medicine (e.g. antianemic 
medicaments).  

Zakres aktualnych badaŒ naukowych dotyczy dw·ch 
dziedzin: (1) fizyki ciağa stağego oraz (2) fizyki biome-
dyczno-farmaceutycznej. W zakresie (1) prowadzone 
sŃ doŜwiadczalne i teoretyczne badania r·Ũnych 
wğasnoŜci fizycznych fazy sigma w stopach dwuskğad-
nikowych (np. Fe-Cr, Fe-V, Co-Cr) a takŨe wğasnoŜci 
dynamicznych polikrystalicznych i nanokrystalicznych 
stop·w FeðCr przy zastosowaniu r·Ũnych technik 
eksperymentalnych (np. Spektroskopia efektu Mºss-
bauera, jŃdrowy rezonans magnetyczny, dyfrakcja 
neutron·w, magnetometria) i teoretycznych (np. meto-
da funkcji Greena w przybliŨeniu KKR). W zakresie 
(2), badane sŃ formy i wğasnoŜci Ũelaza w pr·bkach 
pochodzenia organicznego (np. ferrytyna) oraz w 
pr·bkach farmaceutycznych (np. leki przeciwko ane-
mii). 
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ACHIEVEMENTS  
 
BIOMEDICAL ENVIRONMENTAL RESEARCH GROUP 
 
¶ Development of the Monte Carlo model for con-

focal 3D X-ray fluorescence microspectroscopy 

¶ Development of a complex software for control-
ling the confocal 3D XRF setup 

¶ Experimental evidence that the RTD may be 
used to assess accuracy of numerical CFD re-
sults 

¶ Construction of the model assisting differentiation 
and/or classification (diagnosis) of brain tumors 
based on their elemental content.  

¶ Conformational changes of proteins in the direc-
tion of beta type structure and increase in the 
saturation level of phospholipids observed in an-
imals treated with pilocarpine suggest that protein 
aggregation and oxidative stress may play a sig-
nificant role in the pathogenesis of neurodegen-
erative changes occurring in epileptic brain. 

¶ Organization of the Atomic Spectrometry Updates 
X-Ray Fluorescence Spectrometry Topic Group 
Meeting, 4-6 June 2010, Faculty of Physics and 
Applied Computer Science, AGH University of 
Science and Technology, Krak·w, Poland.  

¶ Participation in Intercomparison Excercise for 
ambient mass  

¶ concentration measurement of Atmospheric 
Particulate Matter in Greece. 
 
 

¶ Opracowanie modelu komputerowego Monte 
Carlo dla potrzeb rentgenowskiej mikrospektros-
kopii fluorescencyjnej w geometrii konfokalnej 

¶ Opracowanie zğoŨonego programu sterujŃcego 
dla rentgenowskiego mikrospektroskopu kon-
fokalnego 3D 

¶ Wykazanie na drodze eksperymentalnej, Ũe 
funkcja RTD moŨe byĺ zastosowana do 
wyznaczenia dokğadnoŜci numerycznych symula-
cji CFD 

¶ Opracowanie modelu wspomagajŃcego r·-
Ũnicowanie i klasyfikacjň (diagnostykň) nowot-
wor·w m·zgu w oparciu o ich skğad pier-
wiastkowy. 

¶ Zaobserwowane w hipokampie zwierzŃt 
traktowanych pilokarpinŃ zmiany konformacji 
biağek w kierunku struktury typu beta oraz wzrost 
poziomu nasycenia fosfolipid·w sugerujŃ, Ũe po-
za agregacjŃ biağek istotnym mechanizmem 
prowadzŃcym do powstania zmian neurodegen-
eracyjnych w m·zgu epileptycznym jest stres 
oksydacyjny.  

¶ Zorganizowanie posiedzenia grupy tematycznej 
Atomic Spectrometry Updates, X-Ray Fluores-
cence Spectrometry na Wydziale Fizyki i In-
formatyki Stosowanej AGH, 4-6 czerwca 2010, 
Krak·w. 

¶ Udziağ w badaniach por·wnawczych okreŜlenia 
stňŨeŒ atmosferycznych pyğ·w powietrza w Grecji 

 

MOLECULAR BIOPHYSICS AND BIOENERGETICS GROUP 
 
¶ We show that low and high spin ferrous states of 

the non-heme iron occur in native bacterial reac-
tion centers of type II and their dynamical proper-
ties are regulated by the fluctuations of their sur-
rounding protein matrix.  

¶ Our studies on different oxidation/purification 
methods of multiwall carbon nanotubes 
(MWCNT) give experimental evidence that func-
tionalization may additionally modify chemical 
and physical properties of MWCNT due to their 
Fe contaminations.  

¶ PokazaliŜmy, Ũe w natywnych fotosyntetycznych 
centrach reakcji typu II mogŃ wystňpowaĺ dwa 
r·Ũne stany spinowe zredukowanego Ũelaza nie-
hemowego, kt·rych wğasnoŜci dynamiczne regu-
lowane sŃ przez fluktuacje otaczajŃcej je matrycy 
biağkowej.  

¶ Badania nasze, dotyczŃce metod utleniania / 
oczyszczania wieloŜciennych nanorurek 
wňglowych (MWCNT), dostarczyğy dowod·w ek-
sperymentalnych na to, Ũe pozostağoŜci Ũelaza 
mogŃ dodatkowo modyfikowaĺ wğasnoŜci fizyko-
chemiczne funcjonalizowanych MWCNT.  

 
  



15 

 

BIOMEDICAL IMAGING AND MODELING GROUP 
 
¶ Application of the thermoluminescent dosimetry 

for radiation dose estimation in radioiodine thera-
py. 

¶ Design and set up of a new phantom for gamma-
beta fields measurements.  

¶ Analysis of an influence of different time sched-
ules on extracorporeal liver support therapy effi-
ciency. 

¶ Evaluation of the application of the radiation 
protection of the personnel in the nuclear medi-
cine hot laboratory.  

¶ Construction of surface and low temperature r.f. 
coils for low field Magnetic Resonance Imaging 
system. 

¶ Development of numerical programs based on 
Adaptive Weight Smoothing Algorithm and Wave-
let Transform for the noise reduction (improve-
ment of SNR) in Magnetic Resonance Imaging. 

¶ Monte Carlo modeling of the light transport in the 
pigmented tissues. 

¶ Zastosowanie dozymetrii termoluminescencyjnej 
do szacowania dawki terapii z uŨyciem radiojodu. 

¶ Projekt i wykonanie fantomu do pomiar·w w 
mieszanych polach promieniowania beta-gama. 

¶ Analiza wpğywu r·Ũnych schemat·w czasowych 
na wydajnoŜĺ pozaustrojowej terapii wŃtroby. 

¶ Opracowanie aplikacji do szacowania naraŨenia 
radiologicznego personelu biorŃcego udziağ w 
przygotowaniu radiofarmaceutyk·w w zakğadzie 
medycyny nuklearnej. 

¶ Budowa powierzchniowych i niskotempera-
turowych cewek w. cz. do niskopolowego sys-
temu obrazowania magnetyczno-
rezonansowego. 

¶ Rozw·j program·w numerycznych opartych na 
algorytmie adaptacyjnego wygğadzania i trans-
formacie falkowej do redukcji szum·w (poprawa 
SNR) w obrazowaniu magnetyczno-
rezonansowym. 

¶ Modelowanie metodŃ Monte Carlo transportu 
Ŝwiatğa w tkankach upigmentowanych.  

 
MOESSBAUER SPECTROSCOPY GROUP 
 
¶ Theoretical determination of the electronic and 

magnetic structures of the sigma-phase Fe-Cr 
and Fe-V alloys. 

¶ Measurement of the kinetics of the sigma-to-
alpha phase transformation for Fe-Cr alloys and 
demonstration that the nucleation mechanism re-
sponsible for the transformation changes in the 
near-critical temperature.  

¶ Experimental evidence that the dynamics of 
isolated 57Fe atoms embedded into a chromium 
lattice is anomalous viz. (1) the 57Fe atoms are 
very weakly coupled to the lattice, and (2) their 
vibrations are harmonic below ~145 K and highly 
nonharmonic above ~145 K. 

¶ Teoretyczne obliczenie struktury elektronowej i 
magnetycznej fazy sigma w ukğadach Fe-Cr oraz 
Fe-V. 

¶ Pomiar kinetyki przejŜcia fazowego sigma-alfa w 
ukğadzie Fe-Cr oraz wykazanie, Ũe mechanizm 
transformacji zmienia siň w pobliŨu temperatury 
krytycznej. 

¶ Wykazanie na drodze eksperymentalnej, Ũe 
dynamika izolowanych atom·w 57Fe w sieci met-
alicznego chromu jest anomalna tj. (1) atomy 
57Fe sŃ bardzo sğabo zwiŃzane z sieciŃ, oraz (2) 
ich drgania sŃ harmoniczne poniŨej temperatury 
~145 K i wysoce anharmoniczne w temperaturze 
wiňkszej niŨ ~145 K. 

ACTIVITY 

M. LANKOSZ 
 
¶ Member of X-Ray Spectrometry Advisory Board 

(since 2008) 

¶ Member of Scientific Council of the Institute of 
Nuclear Chemistry and Technology (since 2002) 

¶ Chairman of the Organizing Committee of the 
International Conference on Development and 
Applications of Nuclear Technologies NUTECH 
2011 (since 2008) 

¶ Member Committee of Nuclear Technology at the 
National Atomic Energy Agency (since 2009) 

¶ Member of Editorial Board of ĂNukleonikaò (since 
2010) 

¶ Czğonek Komitetu Doradczego czasopisma X-
Ray Spectrometry (od 2008) 

¶ Czğonek Rady Naukowej Instytutu Chemii I Tech-
niki JŃdrowej (od 2002) 

¶ PrzewodniczŃcy Komitetu Organizacyjnego  
Miňdzynarodowej Konferencji Rozw·j i Zasto-
sowania Technologii JŃdrowych - NUTECH 2011 
(od 2008)  

¶ Czğonek Komitetu Technologie JŃdrowe przy 
PaŒstwowej Agencji Atomistyki 

¶ Czğonek Komitetu Redakcyjnego czasopisma 
ñNukleonikaò (od 2010) 



16 

 

Z. STŇGOWSKI 
 
¶ Member Committee of Nuclear Technology at the 

National Atomic Energy Agency (since 2009) 

¶ Member of Editorial Board ï Nucleonic Bulletin 

¶ Czğonek Komisji Technik JŃdrowych przy Radzie 
d/s Atomistyki PAA 

¶ Czğonek Komitetu Redakcyjnego Biuletynu 
Nukleonicznego 

 

D. WŇGRZYNEK 
 
¶ Secretary of the Organizing Committee of the 

International Conference on Development and 
Applications of Nuclear Technologies NUTECH 
2011 (since 2008) 

¶ Sekretarz Komitetu Organizacyjnego 
Miňdzynarodowej Konferencji Development and 
Applications of Nuclear Technologies NUTECH 
2011 

K. BURDA 
 
¶ A member of Scientific Council at Multidisciplinary 

School of Engineering in Biomedicine, AGH Uni-
versity of Science and Technology (since 2009) 

¶ Head of the BIONAN consortium (since 2008) 

¶ Czğonek Rady Programowej Miňdzywydziağowej 
Szkoğy InŨynierii Biomedycznej AGH ï Akademii 
G·rniczo-Hutniczej (od 2009) 

¶ Kierownik konsorcjum BIONAN (od 2008) 

H. FIGIEL 
 
¶ Member of the Main Board of the Polish Physical 

Society 

¶ Chairman of the board of BIOMAR Consortium 

¶ Member of the Programme Board of the Inter-
Faculty School of Biomedical Engineering 

¶ Member of International Steering Committee of 
the International Symposia on Metal Hydrogen 
Systems 

¶ Member of the Scientific Committee of the Se-
cond Polish Forum - Fuel Cells and Hydrogen 
Technology 

¶ Secretary of the Krakow Branch of the Societas 
Humboldtiana Polonorum 

¶ Chairman of the Audit Committee of the Polish 
Hydrogen and Fuel Cell Association 

¶ Chairman of the Audit Committee of the Polish 
Neutron Association 

¶ Czğonek ZarzŃdu Gğ·wnego Polskiego To-
warzystwa Fizycznego 

¶ PrzewodniczŃcy Rady Konsorcjum BIOMAR 

¶ Czğonek Rady Programowej Miňdzywydziağowej 
Szkoğy InŨynierii Biomedycznej AGH 

¶ Czğonek Miňdzynarodowego Komitetu SterujŃce-
go Miňdzynarodowych Sympozj·w na temat 
Ukğad·w Metal-Wod·r 

¶ Czğonek Komitetu Naukowego II Polskiego Forum 
Ogniwa Paliwowe i Technologie Wodorowe 

¶ Sekretarz Oddziağu Krakowskiego Societas 
Humboldtiana Polonorum, 

¶ PrzewodniczŃcy Komisji Rewizyjnej Polskiego 
Towarzystwa Wodoru i Ogniw Paliwowych 

¶ PrzewodniczŃcy Komisji Rewizyjnej Polskiego 
Towarzystwa Neutronowego 
 

 

A. JUNG 
 
¶ Vice Chairman of the Krakow Branch of the 

Polish Society of Medical Physics 

¶ Coordinator for Medical Physics field in the pro-
ject "Now physics. New forms of education closer 
to employersò 

¶ Zastňpca PrzewodniczŃcego Oddziağu Krakow-
skiego Polskiego Towarzystwa Fizyki Medycznej 

¶ Koordynator ds. Kierunku Fizyka Medyczna 
projektu ñTeraz Fizyka. Nowe formy ksztağcenia 
bliŨej pracodawcyò 

 

Z. MATUSZAK 
 
¶ President of Cracow Branch of the Polish Bio-

physical Society 
¶ Prezes Krakowskiego Oddziağu Polskiego To-

warzystwa Biofizycznego 
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S. M. DUBIEL 
 
¶ Member of the Senate Commission for Discipline 

of Students 

¶ Fellow of the Institute of Physics, London (since 
2002) 

¶ Member of the Mºssbauer Century Club, USA 
(since 2005) 

¶ Member of the Research Board of Advisors of 
The American Biographical Institute (since 2005) 

¶ Vice-president of the Krakow Branch of the Polish 
Physical Society (since 2009) 

¶ Panel Member for Fellows at the Institute of 
Physics (IOP), London  

¶ Panelôs Chair  for Fellows at IOP 

¶ Chairman of session at 4th Seeheim Conference 
on Magnetism, SCM2010, Frankfurt a/Main, 17 
March-1 April, 2010 

¶ Reviewer for Intermetallics  

¶ Member of the Editorial Board for Applied Sci-
ences 

¶ Czğonek Senackiej Komisji ds. Dyscyplinarmych 
Student·w 

¶ Czğonek Instytutu Fizyki w Londynie w randze 
Fellow 

¶ Czğonek Mºssbauer Century Club, USA 

¶ Czğonek Komitetu Doradczego AmerykaŒskiego 
Instytutu Biograficznego (ABI) 

¶ Zastňpca PrzewodniczŃcego Krakowskiego 
Oddziağu PTF 

¶ Czğonek Komisji ds. Fellows w Instytucie Fizyki w 
Londynie (IOP) 

¶ PrzewodniczŃcy Komisji ds. Fellows w Instytucie 
Fizyki w Londynie (IOP) 

¶ PrzewodniczŃcy sesji podczas 4th Seeheim 
Conference on Magnetism, SCM2010, Frankfurt 
a/Main, 17 March-1 April, 2010 

¶ Recenzent czasopisma Intermetallics 

¶ Czğonek Komitetu Redakcyjnego czasopisma 
Applied Sciences 

 

POST-GRADUATED FELLOWS 
 

¶ Mr. Christian Priesley Kofi DAGADU 
Department of Nuclear Engineering & Material Science 
National Nuclear Research Institute, Ghana Atomic Energy Commission 
P.O. Box Lg 80, Legon, Accra, Ghana. 
Fellowship from IAEA Vienna 
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Department of Condensed Matter Physics 
Katedra Fizyki  Materii Skondensowanej 
 

 

STAFF 
 

HEAD 
 
prof. dr hab. inũ. Krzysztof Wierzbanowski, full professor 
 
prof. dr hab. OleŜ Andrzej prof. zw. emerytowany dr h.c. AGH 
prof. dr hab. Kaprzyk Stanisğaw, full professor 
prof. dr hab. inŨ. ĞuŨny Wojciech, full professor 
prof. dr hab. Wolny Janusz, full professor 
prof. dr hab. Sikora Wiesğawa, associate professor 
prof. dr hab. inŨ. Ziňba Andrzej, associate professor 
dr hab. inŨ. Toboğa Janusz, associate professor 
dr hab. inŨ. BaczmaŒski Andrzej, associate professor 
dr hab. inŨ. Tarasiuk Jacek, associate professor 
dr hab. inŨ. Bernasik Andrzej, associate professor 
dr inŨ. Armatys Paweğ, assistant professor 
dr inŨ. Haberko Jakub, assistant professor 
dr inŨ. Kulka Jan, assistant professor 
dr Nizioğ Jacek, assistant professor 
dr Pytlik Lucjan, assistant professor 
dr inŨ. Wiendlocha Bartğomiej, assistant professor 
dr inŨ. WroŒski Sebastian, assistant professor 
mgr inŨ. Wawszczak Roman, teaching assistant 

 

Wğadysğaw Bğaszczyk  
Ryszard Skotnicki  

 

PROFILE 
 
Scientific activities of the Department are mainly fo-
cused on the following topics: 

¶ Properties and symmetry analysis of selected 
phases of ordered structures 

¶ Studies of aperiodic structures 

¶ Deformation, recrystallisation and stress in poly-
crystalline materials 

¶ Electron structure of the solid state 

¶ Polymer research 

¶ Theory of measurement uncertainty 

DziağalnoŜĺ naukowa Katedry dotyczy nastňpujŃcych 
zagadnieŒ: 

¶ WğasnoŜci i analiza symetryczna wybranych faz 
struktur uporzŃdkowanych 

¶ Badanie struktur aperiodycznych 

¶ Odksztağcenia, rekrystalizacja oraz naprňŨenia 
wewnňtrzne w materiağach polikrystalicznych 

¶ Struktura elektronowa ciağ stağych 

¶ Teoria niepewnoŜci pomiar·w 
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ACHIEVEMENTS 
 

¶ Structure refinement of decagonal Al-Ni-Co, 
superstructure type I   

¶ Determination of misorientation characteristics in 
deformed and recrystallized zirconium using new 
analysis method 

¶ Symmetry analysis in examination of complex 
socio-technical systems (optimalisation of  evac-
uation models from big objects) 

¶ It was demonstrated theoretically that a small 
change in magnetic  moment in MnAs compound 
results in appearance of the phonon soft mode, 
responsible for magneto-structural transition, and 
in consequence, for the observed giant magneto-
caloric effect. 

¶ Experimental and theoretical demonstration of a 
unique role of Fe electronic states in adjustement 
of thermoelectric properties in Mo3-xFexSb7 alloy 
with complex Zintl structure. 

¶ Observation of dendritic structures that grow 
spontaneously when thin films are spin cast from 
polymer blends of polyaniline. 

¶ Wyznaczenie dekagonalnej struktury Al-Ni-Co, 
superstruktura typu I. 

¶ Wyznaczenie charakterystyk dezorientacji w 
odksztağconym i rekrystalizowanym cyrkonie przy 
uŨyciu nowej metody analizy 

¶ Uwzglňdnienie roli symetrii w badaniach zachow-
ania siň zğoŨonych ukğad·w socjo ï technicznych 
(zastosowane w optymalizacji modeli ewakuacji z 
duŨych obiekt·w 

¶ Wykazano teoretycznie, ze niewielka zmiana 
momentu magnetycznego w krysztale MnAs 
prowadzi do powstania miňkkiego drgania 
fononowego odpowiedzialnego za przejŜcie 
magnetostrukturalne i w konsekwencji za obser-
wowany potňŨny efekt magnetokaloryczny 

¶ Badania eksperymentalne i teoretyczne unikalnej 
roli elektronowych stan·w Fe w regulacji wğas-
noŜci termoelektrycznych stopu Mo3-xFexSb7 o 
zğoŨonej strukturze Zintla 

¶ Obserwacja spontanicznie tworzŃcych siň 
struktur dendrytycznych w czasie rozlewania 
cienkich warstw mieszanin polimer·w zawiera-
jŃcych polianilinň 

 

ACTIVITY 
 
A. BACZMAőSKI 

 

¶ Member of Scientific Committee of International 
Conferences: European Conference on Residual 
Stresses (ECRS) and Size-Strain Conference 

¶ Czğonek Komitet·w Naukowych 
Miňdzynarodowych Konferencji: European Con-
ference on Residual Stresses (ECRS) oraz Size-
Strain 

 

J. TARASIUK 
 

¶ Member of Rectorsôs jury for: Lecture Notes in 
Internet 

¶ Czğonek jury JMK Rektora Notatki w Internecie 

 
W. SIKORA  

 

¶ Member of Committee of Crystallography, Polish 
Academy of Science 

¶ Czğonek Komitetu Krystalografii Polskiej Akademii 
Nauk 
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K. WIERZBANOWSKI 
 

¶ Member of Board of review: Archives of Metallur-
gy and Materials (PAN)  

¶ Reviewer of Physical Review Letters & Physical 
Review B    

¶ Deanôs representative for Assurance of Quality of 
Teaching  

¶ Member of International Scientific Committees of 
Conferences on Mechanical Stress Evaluation by 
Neutrons and Synchrotron Radiation (MECA 
SENS) 
 

¶ Czğonek komitetu recenzent·w czasopisma Ar-
chives of Metallurgy and Materials (PAN) 

¶ Stağy recenzent APS czasopism (American Phys-
ical Society) Physical Review Letters Letters & 
Physical Review B 

¶ Peğnomocnik Dziekana ds. JakoŜci Ksztağcenia 

¶ Czğonek miňdzynarodowych komitet·w nau-
kowych organizujŃcych konferencje: Mechanical 
Stress Evaluation by Neutrons and Synchrotron 
Radiation (MECA SENS)) 

 
J. TOBOĞA 

 

¶ Reviewer of Physical Review Letters & Physical 
Review B 

¶ Member of International Scientific Committees of 
ECT Conferences by European Thermo-Electrical 
Society and of CIMTEC Forum on New Materials 

¶ Stağy recenzent APS (American Physical Society) 
czasopism Physical Review Letters & Physical 
Review B. 

¶ Czğonek miňdzynarodowych komitet·w nau-
kowych organizujŃcych konferencje: ECT Eu-
ropejskiego Towarzystwa Termoelektrycznego 
oraz  CIMTEC Forum on New Materials 

 
J. WOLNY 
 
¶ Member of Committee of Crystallography, Polish 

Academy of Science 
¶ Czğonek Komitetu Krystalografii Polskiej Akademii 

Nauk 

 
A. ZIŇBA 
 
¶ Polish Physical Society: 

member of Main Board, 
member of Commission of Rewards  
and Distinctions 

¶ Member of Section of Foundations of Metrology 
of Committee of Metrology and 
Measurement Equipment, Polish Academy of 
Sciences 

¶ Polskie Towarzystwo Fizyczne: 
czğonek ZarzŃdu Gğ·wnego 
czğonek Komisji Nagr·d i Wyr·ŨnieŒ 

¶ Czğonek Sekcji Podstaw Metrologii Komitetu 
Metrologii i Aparatury Pomiarowej, Polska 
Akademia Nauk 

 

W. ĞUŧNY 
 
¶ Dean of Faculty 

¶ Member of International Scientific Committee of 
VIII Int. Conference on X-Ray Investigations of 
Polymer Structure XIPS 2010 

¶ Dziekan wydziağu 

¶ Czğonek International Scientific Committee of VIII 
Int. Conference on X-Ray Investigations of Poly-
mer Structure XIPS 2010 
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Department of Applied Informatics  
and Computational Physics 
Katedra Informatyki Stosowanej  
i Fizyki Komputerowej 
 

STAFF 
 
HEAD 

 
prof. dr hab. KuĠakowski Krzysztof, full professor 

 
COMPLEX SYSTEMS GROUP  
ZESPčĞ UKĞADčW ZĞOŧONYCH 
 

prof. dr hab. Kuğakowski Krzysztof  
prof. dr hab. Maksymowicz Andrzej, full professor 
prof. dr hab. Spağek J·zef, full professor 
prof. dr hab. inŨ. KŃkol Zbigniew, full professor 
dr hab. inŨ. Saeed Khalid, associate professor 
dr hab. Lenda Andrzej, associate professor 
dr inŨ. Dydejczyk Antoni, assistant professor 
dr inŨ. GawroŒski Przemysğaw, assistant professor 
dr inŨ. Gronek Piotr, assistant professor 
dr inŨ. Krawczyk Mağgorzata, assistant professor 
dr inŨ. Malarz Krzysztof, assistant professor 
dr inŨ. Woğoszyn Maciej, assistant professor 
mgr inŨ. Panasiuk Piotr, teaching assistant 
mgr inŨ. SzczepaŒski Adam, teaching assistant 
dr inŨ. Kawecka-Magiera Barbara, senior lecturer 
dr inŨ. Malinowski Janusz, senior lecturer 
dr inŨ. KrupiŒska GraŨyna, senior lecturer 
mgr inŨ. Wolak Tomasz  

 

THEORY OF NANOSTRUCTURES AND NANODEVICES GROUP 
ZESPčĞ TEORII NANOSTRUKTUR I NANOURZłDZEő 
 

prof. dr hab. Stanisğaw Bednarek, full professor 
prof. dr hab. Janusz Adamowski, full professor 
dr hab. inŨ. Bartğomiej Szafran, associate professor 
dr inŨ. Tomasz Chwiej, assistant professor 
dr inŨ. Bartğomiej Spisak, assistant professor 

 

  

http://home.agh.edu.pl/bszafran
http://fatcat.ftj.agh.edu.pl/~chwiej
http://fatcat.ftj.agh.edu.pl/~spisak/
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PROFILE 
 

COMPLEX SYSTEMS GROUP 
 

Research is conducted in a few threads; below the 
topics are mentioned which are concentrated in the 
Complex Systems Group. One of them is connected 
with the collaboration with the Departmento Fisica de 
Materiales at the Universidad del Pais Vasco, Spain. 
This research deals with modeling the stray field of 
amorphous microscopic wires of complex domain 
structure, including simulations of the process of re-
magnetization of these wires due to their bistability. 
Another research deals with modeling sociological 
processes in general frames of game theory. Since 
2009, the subject is conducted in frames of 7FP EU on 
applications of complexity theory to socio-technical 
systems. Our contribution is based, among other 
things, on simulations of crowd dynamics within the 
social force model. Our new direction of research is 
biometrics. This research area deals with the applica-
tions of computer science, in particular the pattern 
recognition, to the methods of human identification 
and verification. 
 

Badania prowadzone sŃ w kilku kierunkach; wy-
mieniamy tu tematy skoncentrowane w Zespole 
Ukğad·w ZğoŨonych. Jeden z tych kierunk·w wiŃŨe siň 
z wsp·ğpracŃ z laboratorium fizyki materiağowej na 
Uniwersytecie Kraju Bask·w w San Sebastian. 
Modelowane sŃ rozkğady pola rozproszonego 
amorficznych drut·w mikroskopowych o zğoŨonej 
strukturze domenowej; prowadzone sŃ w szcze-
g·lnoŜci symulacje przemagnesowania zwiŃzane z 
bistabilnoŜciŃ tych drut·w. Innym kierunkiem badaŒ 
jest modelowanie proces·w socjologicznych w ramach 
szeroko pojňtej teorii gier. Od 2009 ten temat jest 
badany w ramach grantu 7FP EU dotyczŃcego zasto-
sowaŒ teorii zğoŨonoŜci w ukğadach techno-
spoğecznych. Nasz wkğad jest oparty m.in. na symula-
cjach dynamiki tğumu w ramach Modelu Siğ Spoğec-
znych Helbinga i in. (2000). Nowo rozwijajŃcŃ 
dziedzinŃ prowadzonych u nas badaŒ jest biometria. 
Ten obszar to zastosowania informatyki, w szcze-
g·lnoŜci rozpoznawania obraz·w, w metodach 
identyfikacji ludzi.  

 

THEORY OF NANOSTRUCTURES AND NANODEVICES GROUP 
 
¶ theory of electronic properties of quantym dots 

¶ computer simulations of qubits and logic gates in 
nanodevices 

¶ theory of electron quantum transport in quantum 
wells and nanowires 

¶ computer simulations of the stability of metallic 
clusters 

¶ modeling spin-orbit coupling effects in quantum 
dots 

¶ teoria elektronowych wğasnoŜci kropek kwan-
towych  

¶ symulacje komputerowe kubit·w i bramek 
logicznych w nanoprzyrzŃdach  

¶ teoria kwantowego transportu elektron·w w 
studniach i drutach kwantowych  

¶ symulacje komputerowe stabilnoŜci klastr·w 
metalicznych 

¶ modelowanie oddziağywania spin-orbita w 
kropkach kwantowych 

ACHIEVEMENTS 
 

COMPLEX SYSTEMS GROUP 
 
¶ Description of remagnetization of bistable wires in 

the presence of circular field 

¶ Introduction of of social processes to simulations 
of crowd dynamics 

¶ New method of compression of phase space in 
discrete systems 

¶ Theory of line graphs of complex networks 

¶ Description of avalanches in complex networks 
with antiferromagnetic interaction of spins at the 
network nodes 

¶ Opis przemagnesowania bistabilnych drut·w w 
obecnoŜci pola koğowego 

¶ Wprowadzenie proces·w spoğecznych do symu-
lacji dynamiki tğumu 

¶ Nowa metoda kompresji przestrzeni stan·w w 
ukğadach dyskretnych 

¶ Teoria graf·w krawňdziowych na sieciach 
zğoŨonych 

¶ Opis lawin w sieciach zğoŨonych z antyferromag-
netycznym oddziağywaniem spin·w w wňzğach 
sieci 
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THEORY OF NANOSTRUCTURES AND NANODEVICES GROUP 
 
¶ designing and simulation the work of the 

nanodevice to spin accumulation and spin read-
out without magnetic field. 

¶ computer simulations of the electron transport 
through the nanowire with the embedded quan-
tum dot. 

¶ calculation the current-voltage characteristics of 
the triple barrier resonant tunneling diode.   

¶ explanation of the role of classical Lorentz force 
in quantum transport through semiconductor 
quantum wires. 

¶ simulation of anisotropic spin exchange in spin-
orbit coupled double quantum dots. 

¶ opracowanie i symulacja dziağania nanourzŃdzeŒ 
do akumulacji i odczytu spinu elektronu bez uŨy-
cia pola magnetycznego.  

¶ symulacje komputerowe transportu el-
ektronowego przez nanodrut z kropkŃ kwantowŃ 
utworzonŃ pomiňdzy dwoma obszarami barier. 

¶ wyznaczenie charakterystyk prŃdowo-
napiňciowych asymetrycznej diody tunelowej z 
potr·jnŃ barierŃ.  

¶ wyjaŜnienie roli klasycznej siğy Lorentza w 
transporcie przez p·ğprzewodnikowe pierŜcienie 
kwantowe.  

¶ symulacje anizotropowej wymiany spin·w w 
podw·jnych kropkach kwantowych ze 
sprzňŨeniem spin-orbita. 

ACTIVITY 
 

S. BEDNAREK 
 
¶ member of Editorial Advisory Board, The Open 

Nanomedicine Journal  

¶ referee of scientific journals: Physical Review 
Letters, Physical Review B etc. 

¶ czğonek Redakcyjnego Komitetu doradczego 
czasopisma The Open Nanomedicine Journal 

¶ recenzent czasopism naukowych: Physical Re-
view Letters, Physical Review B i innych. 

 

J. ADAMOWSKI 
 
¶ director of Interdisciplinary PhD Study  

¶ member of the Programme Committee of the 
Laboratory for Physical Fundamentals of Infor-
mation Processing 

¶ member of the Physics Committee of the Polish 
Academy of Sciences 

¶ referee of scientific journals: Physical Review 
Letters, Physical Review A, Physical Review B, 
Journal of Physics B, Journal of Physics: Con-
densed Matter, Semiconductor Science and 
Technology, Nanotechnology, Physics Letters A, 
Solid State Communications, Physica B & E, 
Physica Status Solidi, International Journal of 
Modern Physics B, Acta Physica Polonica 

¶ kierownik Interdyscyplinarnych Studi·w 
Doktoranckich  

¶ czğonek Rady Programowej Laboratorium 
Fizycznych Podstaw Przetwarzania Informacji 

¶ czğonek Komitetu Fizyki PAN (2008-2010) 

¶ recenzent czasopism naukowych: Physical Re-
view Letters, Physical Review A, Physical Review 
B, Journal of Physics B, Journal of Physics: Con-
densed Matter, Semiconductor Science and 
Technology, Nanotechnology, Physics Letters A, 
Solid State Communications, Physica B & E, 
Physica Status Solidi, International Journal of 
Modern Physics B, Acta Physica Polonica 

 

B. SZAFRAN 
 
¶ coordinator of Krakow Interdisciplinary PhD Pro-

gramme in Nanoscience and Advanced 
Nanostructures,  

¶ editor in Central European Journal of Physics 

¶ referee of scientific journals: Physical Review 
Letters, Physical Review B, Applied Physics Let-
ters, Journal of Applied Physics, Nanotechnology, 
Journal of Physics Condensed Matter etc. 

¶ koordynator programu  Krakow Interdisciplinary 
PhD Programme in Nanoscience and Advanced 
Nanostructures finansowanego za poŜrednic-
twem Fundacji na rzecz Nauki Polskiej z 
funduszy strukturalnych 

¶ edytor w Central European Journal of Physics 

¶ recenzent we wszystkich znanych czasopismach 
z zakresu fizyki ciağa stağego  oraz w Physical 
Review Letters  oraz w Nanotechnology 
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Z. KłKOL 
¶ Vice Rector for Education 

¶ Member of Jury of the Mağopolska Grant Founda-
tion ĂSapere Ausoò 

¶ Member of Board of the Zielinscy Foundation of 
Educational Help for Young People 

¶ Member of Jury of the Prize of Prof. Taklinski 

¶ President of the Board of the Foundation of Stu-
dents and Alumni AGH ACADEMICA 

¶ Prorektor ds. ksztağcenia AGH; 

¶ Jury Mağopolskiej Fundacji Stypendialnej Sapere 
Auso; 

¶ ZarzŃd Fundacji Pomocy Edukacyjnej dla 
MğodzieŨy im. H. i T. ZieliŒskich; 

¶ Jury Nagrody im. Prof. Wğadysğawa TakliŒskiego; 

¶ PrzewodniczŃcy rady fundacji student·w i absol-
went·w AGH ACADEMICA; 

 
K. KUĞAKOWSKI 
¶ Coordinator of session Soft Magnetic Materials at 

the Joint European Magnetic Symposia, August 
23-28, 2010, Cracow, Poland 

¶ Member of the Scientific Committee, 5-th Polish 
Symposium of Econo- and Sociophysics, No-
vember 25-27, 2010, Warsaw, Poland 

¶ Koordynator sesji Soft Magnetic Materials na 
konferencji JEMS 2010, 23-28.08.2010 

¶ Czğonek Komitetu Naukowego konferencji 
FENSô5, 25-27.11.2010, Warszawa  

 
K. MALARZ 
¶ Managing Editor, Central European Journal of 

Physics (since 2006) 

¶ Member of the Scientific Council of Polish Con-
ferences on Computer Games Engineering  
(since 2005) 

¶ Deputy dean of the Faculty of Physics and Ap-
plied Computer Sciences, AGH-UST (since 2005) 

¶ Member of the Auditorial Commission for Section 
of Physics in Economy and Social Sciences, 
Polish Physical Society (since 2009)  

¶ referee of scientific journals: Physical Review 
Letters, Physical Review E, Physica A, The Phys-
ical European Journal B, International Journal of 
Modern Physics C 

¶ Redaktor Central European Journal of Physics 
(od 2006) 

¶ Czğonek Rady Naukowej Og·lnopolskich Konfer-
encji InŨynierii Gier Komputerowych (od 2005) 

¶ Prodziekan ds Dydaktycznych Wydziağu Fizyki  
i Informatyki Stosowanej AGH (od 2005) 

¶ Czğonek Komisji Rewizyjnej Sekcji Fizyki w 
Ekonomii i Naukach Spoğecznych Polskiego To-
warzystwa Fizycznego (od 2009)  

¶ recenzent czasopism naukowych: Physical Re-
view Letters, Physical Review E,Physica A, The 
Physical European Journal B, International Jour-
nal of Modern Physics C 

 
K. SAEED 
¶ Editor-in-Chief of International Journal on Com-

puter Information Systems and Industrial Man-
agement Applications (since 2008), Publishers: 
MIR Labs, USA 

¶ Editor-in-Chief of International Journal of Biomet-
rics (since 2007) Publishers: Inderscience, UK 

¶ Conference General Chair, ICBAKE 2009 ï 
International Multi-Conference on Biometrics and 
Kansei Engineering, June 25-28, Cieszyn, Poland 

¶ Conference General Chair, CISIM 2010, October 
8-10, Cracow, Poland 

¶ IEEE Computer Society Senior Member (Member 
since 1994); 2011-2013 nominated for IEEE  CS 
DVP Distinguished Visitor Program 

¶ Naczelny Redaktor International Journal on 
Computer Information Systems and Industrial 
Management Applications (od 2008), 

¶ Naczelny Redaktor International Journal of Bio-
metrics (od 2007) 

¶ Organizator konferencji CISIM 2010, 8-
10.10.2010, Krak·w 

¶ Czğonek IEEE Computer Society; nominowany do 
programu Distinguished Visitor Program na lata 
2011-13

 
J. SPAĞEK 
¶ Member of the Science Council, Ministry of Sci-

ence and Higher Education for the period 2008-
11. 

¶ Czğonek Rady Naukowej przy MNiSzW na 2008-
11 
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Department of Particle Interaction  
and Detection Techniques 
Katedra OddziağywaŒ i Detekcji CzŃstek 

STAFF 

HEAD 
 

prof. dr hab. Kisielewska Danuta, full profesor 
 

ELEMENTARY PARTICLES PHYSICS GROUP 
ZESPčĞ FIZYKI CZłSTEK ELEMENTARNYCH 
 

prof. dr hab. Kisielewska Danuta, full professor 
prof. dr hab. Muryn Bogdan, full professor  
dr hab. inŨ. PrzybycieŒ Mariusz, associate professor  
dr inŨ. Adamczyk Leszek, assistant professor  
dr inŨ. Boğd Tomasz, assistant professor  
dr inŨ. Grabowska-Boğd Iwona, assistant professor  
dr inŨ. ObğŃkowska-Mucha Agnieszka, assistant professor  
dr inŨ. Szumlak Tomasz, assistant professor  
dr Szuba Janusz, teaching assistant  
dr inŨ. Ciba Krzysztof 
 

NUCLEAR ELECTRONICS AND RADIATION DETECTION GROUP 
ZESPčĞ ELEKTRONIKI JłDROWEJ I DETEKCJI PROMIENIOWANIA 
 

prof. dr hab. inŨ. DŃbrowski Wğadysğaw, full professor  
dr hab. inŨ. Idzik Marek, assistant professor  
prof. dr hab. JeleŒ Kazimierz, full professor  
dr inŨ. Fiutowski Tomasz, assistant professor  
dr inŨ.. Hottowy Paweğ, assistant professor  
dr inŨ. Kowalski Tadeusz, assistant professor  
dr inŨ. Mindur Bartosz, assistant professor  
dr inŨ. SkoczeŒ Andrzej, assistant professor  
dr inŨ. świentek Krzysztof, assistant professor  
dr inŨ. WiŃcek Piotr, assistant professor  
mgr Aguilar Jonathan, research assistant 
mgr Ambalathankandy Prasoon, research assistant 
mgr Imran Ahmed Mohammed, research assistant 
mgr Koperny Stefan, teaching assistant  
mgr inŨ. DwuŨnik Michağ, research assistant 
mgr inŨ. Prochal Bogusğaw 
inŨ. Terlecki Przemysğaw 
Filipek Wiesğaw 
Jňdrzejowski Franciszek 
Pieron Jacek 
Tora Tadeusz 
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PROFILE 
 
The scientific activity of Department cover three areas 
of research: 

¶ basic research of elementary constituents of the 
matter and their interactions in high energy col-
lisions 

¶ design and construction of detectors and readout 
electronics for high energy physics experiments,  

¶ development of detectors and readout electronics 
for neuroscience experiments and medical imag-
ing.  

The high energy experiments are long term projects 
and because of high cost of large accelerators and 
detection facilities they are performed by large interna-
tional collaborations. Our participation in experiments 
is as complete as possible and covers all phases of 
the projects: preparations of the research programs, 
design and construction of the experimental appa-
ratus, data analyses as well as maintaining and up-
grading detector systems.  
Currently we participate in analysis of data from three 
experiments, which have finished data taking: 

¶ ZEUS eÑp at HERA (DESY), 

¶ DELPHI e+e- at LEP (CERN), 

¶ OPAL e+e- at LEP (CERN). 

Over last decade have contributed to design and 
construction of two new experiments: 

¶ ATLAS pp and Pb-Pb at LHC (CERN), 

¶ LHCb pp at LHC (CERN), 
and in 2010 we started running these two experiments 
and we participated in data analysis. 
A special attention is paid to processes leading to a 
New Physics, particularly to Higgs and supersymmet-
ric particles discoveries in ATLAS experiment. Study 
of the CP symmetry breaking in LHCb experiment 
could explain matter ï antimatter asymmetry as well 
as search for rare decays of the beauty B mesons can 
also be a link to New Physics.  
In parallel, we carry out R&D programs aiming at 
development of the detector concepts and new detec-
tor technologies for an upgrade of the ATLAS experi-
ment and for a future experiment at the International 
Linear Collider. 
The activity in the area of detectors and front-end 
electronics focuses on development of readout sys-
tems  for  position sensitive detectors employing Ap-
plication Specific Integrated Circuits. We carry out 
development of readout ASICs for the following detec-
tor technologies: 

¶ tracking detectors for high energy physics exper-
iments based on silicon microstrip detectors, 

¶ detectors for X-ray imaging based on silicon 
microstrip detectors, 

¶ detectors for charge particles and X-ray imaging 
based on Gas Electron Multipliers (GEM). 

 
 

Tematyka naukowa Katedry obejmuje trzy kierunki 
badaŒ: 

¶ badania podstawowe elementarnych skğadnik·w 
materii i ich oddziağywaŒ metodŃ zderzeŒ 
wysokoenergetycznych wiŃzek, 

¶ rozw·j detektor·w i aparatury elektronicznej dla 
eksperyment·w fizyki wysokich energii,  

¶ projektowanie i budowň detektor·w i aparatury 
elektronicznej dla eksperyment·w neurobiolog-
icznych oraz dla obrazowania medycznego.  

Eksperymenty wysokich energii sŃ projektami dğugofa-
lowymi, a budowa akcelerator·w i aparatury de-
tekcyjnej wymaga duŨych nakğad·w finansowych 
prace z dziedziny fizyki czŃstek elementarnych mogŃ 
byĺ prowadzone tylko w ramach duŨych 
miňdzynarodowych zespoğ·w. Nasz udziağ w ek-
sperymentach obejmuje wszystkie ich fazy od przygo-
towania programu fizycznego poprzez projektowanie i 
budowň element·w aparatury detekcyjnej, jej obsğugň i 
modernizacjň, po analizň danych.  
Zesp·ğ pracownik·w Katedry uczestniczy w trzech 
eksperymentach, kt·re zakoŒczyğy juŨ zbieranie 
danych, ale analiza materiağu doŜwiadczalnego trwa 
nadal: 

¶ ZEUS na akceleratorze e°p HERA w oŜrodku 
DESY 

¶ DELPHI na akceleratorze e+e-, LEP w CERN-ie 

¶ OPAL na akceleratorze e+e-, LEP w CERN-ie 
W ostatnim dziesiňcioleciu uczestniczyliŜmy w projek-
towaniu i budowie aparatury dla dwu nowych ek-
speryment·w na akceleratorze LHC w CERN-ie: 

¶ ATLAS ï p-p  i  Pb-Pb  

¶ LHCb p p, 
a od 2010 roku po uruchomieniu akceleratora LHC 
uczestniczymy w procesie zbierania i analizy danych. 
SpecjalnŃ uwagň zwraca siň na bezpoŜrednie od-
krycie obiekt·w zwiŃzanych z tzw. NowŃ FizykŃ. 
Poszukiwanie czŃstki Higgsa oraz czŃstek supersyme-
trycznych jest priorytetowym zadaniem eksperymentu 
ATLAS. Z kolei badanie stopnia ğamania symetrii CP 
oraz rzadkich rozpad·w w eksperymencie LHCb moŨe 
r·wnieŨ prowadziĺ do odkrycia Nowej Fizyki i byĺ 
moŨe wyjaŜnienia gğňbokiej asymetrii pomiňdzy mate-
riŃ i antymateriŃ.   
R·wnolegle prowadzone sŃ prace projektowe w celu 
zastosowania nowych technologii detektorowych dla 
przyszğej modernizacji detektora ATLAS oraz przygo-
towania aparatury detekcyjnej dla eksperymentu na 
akceleratorze liniowym ILC. 
DziağalnoŜĺ w dziedzinie detektor·w i system·w el-
ektroniki odczytu koncentruje siň na rozwoju sys-
tem·w odczytu detektor·w pozycjo-czuğych z wykor-
zystaniem techniki specjalizowanych ukğad·w scalo-
nych.  
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I parallel, investigation of  radiation effects in semicon-
ductor devices and circuits is carried out, which are of 
primary importance in the front-end electronics for 
readout of silicon strip detectors in the high energy 
physics experiments.  
In the area of neuroscience we  develop  systems for 
imaging of neural activity in live neural tissues. includ-
ing retina and cortex. A common aim of various re-
search projects carried out in collaboration with neuro-
scientists is to develop two ways communication 
between live neurons and electronic circuits. 

Obecnie prowadzone sŃ prace na rozwojem ukğad·w 
scalonych do system·w odczytu nastňpujŃcych typ·w 
detektor·w:  

¶ detektory tor·w czŃstek dla eksperyment·w fizyki 
wysokich energii oparte na mikropaskowych de-
tektorach krzemowych, 

¶ detektory promieniowania X-ray oparte na mikro-
paskowych detektorach krzemowych,  

¶ detektory czŃstek nağadowanych i promieniowan-
ia X oparte na gazowych powielaczach el-
ektron·w (GEM - Gas Electron Multipliers). 

R·wnolegle prowadzone sŃ badania nad efektami 
radiacyjnymi w przyrzŃdach p·ğprzewodnikowych i 
obwodach elektronicznych, kt·re sŃ szczeg·lnie is-
totne dla elektroniki front-end do odczytu krzemowych 
detektor·w mikropaskowych w eksperymentach fizyki 
wysokich energii. 
W dziedzinie badaŒ neurobiologicznych rozwijane sŃ 
systemy do obrazowania aktywnoŜci neuronalnej w 
Ũywych tkankach nerwowych, takich jak siatk·wka oka 
i kora m·zgowa. Wsp·lnym celem r·Ũnych projekt·w 
badawczych prowadzonych we wsp·ğpracy z neurobi-
ologami jest opracowanie dwukierunkowej komunikacji 
pomiňdzy Ũywymi neuronami i obwodami el-
ektronicznymi. 
 

ACHIEVEMENTS 
 

¶ Participation in a QCD analysis od ZEUS diffrac-
tive data (published in Nuclear Physics), 

¶ Participation in combined measurements of 
ZEUS and H1 experiments and QCD analysis of 

the inclusive e°p scattering cross section which 
determines a new set  of parton distributions 
functions (published in Journal of High Energy 
Physics), 

¶ Participation in the first direct observation of a 
phenomenon known as òjet quenchingò made by 
ATLAS collaboration, which may be a sign of 
strong interactions between jets and a hot dense 
medium (quark-gluon plasma) formed by the col-
liding ions Pb-Pb. (published in Physical Review 
Letters), 

¶ Work on the Electron Structure Function in DEL-
PHI experiment, 

¶ Searches for New Physics in rare B semileptonic 
decays in the LHCb experiment, 

¶ Preparation of the software for the calibration and 
data analysis for VELO detector in LHCb experi-
ment, 

¶ Reconstruction of functional connectivity in retina 
at the resolution of photoreceptors (published in 
Nature), 

¶ Development of position sensitive X-ray detector 
for diffraction instrumentation (published in Nu-
clear Instruments and Mathods A), 

¶ Udziağ w analizie proces·w dyfrakcyjnych obser-
wowanych w eksperymencie ZEUS, opisywanych 
przez QCD (praca opublikowana w Nuclear Phys-
ics), 

¶ Udziağ w pomiarach inkluzywnych przekroj·w 

czynnych w rozpraszaniu  e°p przy uŨyciu 
poğŃczonych danych z eksperyment·w ZEUS i 
H1 na akceleratorze HERA i wyznaczenie w ana-
lizie QCD nowych rozkğad·w gňstoŜci parton·w 
(praca opublikowana Journal of High Energy 
Physics), 

¶ Udziağ w pierwszej bezpoŜredniej obserwacji 
dokonanej prze kolaboracjň ATLAS zjawiska 
zwanego Ăjet quenchingò, kt·re jest sygnaturŃ 
powstania plazmy kwarkowo-gluonowej w 
zderzeniach jon·w Pb-Pb (praca opublikowana w 
Physical Review Lettersò 

¶ Praca nad wyznaczeniem Funkcji Struktury El-
ektronu w gğňboko nieelastycznych oddziağywani-
ach w eksperymencie DELPHI, 

¶ Poszukiwanie proces·w zwiŃzanych z tzw. NowŃ 
FizykŃ poprzez badanie rzadkich p·ğleptonowych 
rozpad·w mezon·w B w eksperymencie LHCb,  

¶ Opracowanie oprogramowania sğuŨŃcego do 
kalibracji i analizy danych detektora wierzchoğka 
VELO w eksperymencie LHCb, 
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¶ Development of integrated multichannel Analog-
to-Digital Converter (published in Journal of In-
strumentation). 

¶ Rekonstrukcja poğŃczeŒ funkcjonalnych w siat-
k·wce z rozdzielczoŜciŃ odpowiadajŃcŃ indywid-
ualnym fotoreceptorom (praca opublikowana w 
Nature) 

¶ Opracowanie detektora promieniowania X do 
zastosowaŒ w dyfraktometrii (praca opublikowa-
na w Nuclear Instruments and Methods A) 

¶ Opracowanie scalonego wielokanağowego przet-
wornika analogowo-cyfrowego (praca opub-
likowana w Journal of Instrumentation) 

 

ACTIVITY 
 
K. JELEő 
 
¶ Head of AGH Centre of Energy Studies (from 

2009) 

¶ Member of Scientific Council of the Henryk Nie-
wodniczaŒski Institute of Nuclear Physics 

¶ Polish Academy of Sciences (2008-2011) 

¶ Member of Scientific Council of the Institute of 
Atomic Energy POLATOM (2008-2011)  

¶ Chairmen of Scientific Council of Mağopolska & 
Podkarpacie Clean Energy Cluster   (from 2009) 

¶ Member of Council for Atomic Energy Matters of 
National Atomic Energy Agency (2009-2012) 

¶ Member of Monitoring Committee EURATOM 
Fission ï National Contact Point. 

¶ Member of the Council of the National Centre for 
Research and Development (2010-2012) 

¶ Kierownik Centrum Problem·w Energetycznych 
AGH (od 2009) 

¶ Czğonek Rady Naukowej Instytutu Fizyki JŃdrowej 
PAN im Henryka NiewodniczaŒskiego (2008-
2011) 

¶ Czğonek Rady Naukowej Instytutu Energii 
Atomowej POLATOM  (2008-2011) 

¶ PrzewodniczŃcy Rady Naukowej  Mağopolsko-
Podkarpackiego Klastra Czystej Energii (od 
2009) 

¶ Czğonek Rady d.s. Atomistyki PaŒstwowej 
Agencji Atomistyki (2009-2012) 

¶ Czğonek Komitetu MonitorujŃcego dla KPK EUR-
ATOM Fission  and Fusion 

¶ Czğonek Rady Narodowego Centrum BadaŒ i 
Rozwoju (2010 ï 2012) 

 

D. KISIELEWSKA 
 
¶ Member of the Physics Committee of III Depart-

ment of Polish Academy of Sciences (2007-2010) 

¶ Member of Scientific Council of The Henryk 
NiewodniczaŒski Institute of Nuclear Physics 
Polish Academy of Sciences (2008-2011) 

¶ Member of Scientific Council of The Andrzej 
Soğtan Institute for Nuclear Studies (2008-2011)  

¶ Member of High Energy Physics Committee of 
Council for Atomic Energy Matters of National 
Atomic Energy Agency (2008-2011) 

¶ Member of Central Committee of the Scientific 
Degrees (2007-2010) 

¶ Member of Collaboration Board of the ATLAS 
Collaboration at CERN 

¶ Czğonek Komitetu Fizyki III Oddziağu Polskiej 
Akademii Nauk (2007-2010) 

¶ Czğonek Rady Naukowej Instytutu Fizyki JŃdrowej 
PAN im Henryka NiewodniczaŒskiego (2008-
2011) 

¶ Czğonek Rady Naukowej Instytutu Problem·w 
JŃdrowych im Andrzeja Soğtana  (2008-2011) 

¶ Czğonek Komitetu Fizyki Wysokich Energii 
PaŒstwowej Rady Atomistyki (2008-2011) 

¶ Czğonek Centralnej Komisji ds. Stopni i Tytuğ·w 
(2007-2010) 
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W. DłBROWSKI 
 
¶ Member of the Consortium Council of the Nation-

al Centre for Hadron Radiotherapy. 

¶ Member of the editorial board of the Journal of 
Instrumentation. 

¶ Member of the editorial board of the Nukleonika 
journal 

¶ Czğonek Rady ZarzŃdzajŃcej Narodowego Cen-
trum Radioterapii Hadronowej 

¶ Czğonek komitetu redakcyjnego czasopisma  
Journal of Instrumentation 

¶ Czğonek komitetu redakcyjnego czasopisma 
Nukleonika  

 

M. PRZYBYCIEő 
 
¶ Member of the Organizing Committee of the 

Workshop of Timing Detectors (Electronics,  Med-
ical and Particle Physics Applications) November 
29 ï December 1 2010, Krakow, Poland. 

¶ Czlonek Komietu Organizacyjnego ĂWorkshop of 
Timing Detectors (Electronics,Medical and Parti-
cle Physics Applications)ò  29.11.2010 - 1.12. 
2010, Krakow 

 

B. MURYN 
 
¶ Member of High Energy Physics Committee of 

Council for Atomic Energy Matters of National 
Atomic Energy Agency (2008-2011). 

¶ Member of Collaboration Board of the LHCb 
experiment at CERN. 

¶ Czğonek Komitetu Fizyki Wysokich Energii 
PaŒstwowej Rady Atomistyki (2008-2011) 

¶ Czğonek Komitetu Wsp·ğpracy Eksperymentu 
LHCb w CERN-ie. 

 

T. SZUMLAK 
 
¶ Honorary Fellowship position with School of 

Physics and Astronomy - University of Glasgow. 

¶ The LHCb VELO Software and Calibration Pro-
ject leader. 

¶ Honorowy czğonek kolegium Szkoğy Fizyki i As-
tronomii Uniwersytetu w Glasgow 

¶ Koordynator grup oprogramowania i kalibracji 
detektora VELO w eksperymencie LHCb 

 

M. IDZIK 
 
¶ Technical Coordinator of FCAL (International 

Collaboration for Forward Detectors in future Lin-
ear Collider ILC/CLIC). 

¶ Koordynator techniczny miňdzynarodowej 
wsp·ğpracy FCAL (Forward Detectors in Future 
Linear Colliders  ILC/CLIC) 
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Department of Applied Nuclear Physics 
Katedra ZastosowaŒ Fizyki JŃdrowej 
 
 

STAFF 
 

HEAD  
 

prof. dr hab. inũ. R·ũaœski Kazimierz, full professor 
 

PHYSICS OF FUNCTIONAL MATERIALS GROUP 
ZESPčĞ FIZYKI MATERIAĞčW FUNKCJONALNYCH 
 

prof. dr hab. Pszczoğa Jarosğaw, full professor 
 

ENVIRONMENTAL PHYSICS GROUP 
ZESPčĞ FIZYKI śRODOWISKA 
 

prof. dr hab. inŨ. R·ŨaŒski Kazimierz, full professor 
dr inŨ. DuliŒski Marek, assistant professor 
dr inŨ. Kuc Tadeusz, assistant professor 
dr inŨ. Nňcki Jarosğaw, assistant professor 
dr inŨ. Nguyen Dinh Chau, assistant professor 
dr inŨ. Przybyğowicz Wojciech, assistant professor 
dr inŨ. Rosiek Janusz, assistant professor 
dr inŨ. Wachniew Przemysğaw, assistant professor 
dr inŨ. Zimnoch Mirosğaw, assistant professor 
dr inŨ. Gorczyca Zbigniew, teaching assistant 
dr inŨ. Jodğowski Paweğ, teaching assistant 
mgr Fiedorowicz Justyna 
mgr inŨ. Mr·z Halina 
Pach Franciszek 
Wr·blewski Ryszard 

 

NUCLEAR METHODS GROUP 
ZESPčĞ METOD JłDROWYCH 
 

prof. dr hab. inŨ. Kreft Andrzej, associate professor 
dr Bolewski Andrzej, assistant professor 
dr inŨ. Ciechanowski Marek, assistant professor 
dr CzapliŒski Wilhelm, assistant professor 
dr inŨ. Petryka Leszek, assistant professor 
dr hab. inŨ. Markowicz Andrzej, associate professor  
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PROFILE 
 

Department Applied Nuclear Physics (DANP)  is com-
posed of three groups: (i)  Environmental Physics 
Group,  (ii) Nuclear Methods Group, and  (iii) Func-
tional Materials Group. Research activities of DANP 
cover selected topics of nuclear physics and its appli-
cations in areas such as environmental sciences, 
material sciences as well as industrial applications of 
nuclear methodologies. Moreover, DANP is responsi-
ble for two specializations being thought in the frame-
work of the Technical Physics discipline offered by the 
Faculty at B.Sc. and M.Sc. level. 

 
Major instrumentation available at DANP: 

¶ an arc melting system with contact-less ignition 
for synthesis of materials, 

¶ a system for production of monocrystals using 
Czochralski method, 

¶ a system to measure magnetoelectric effect of 
materials, 

¶ electrolytic enrichment system for low-level tritium 
assay in natural waters, 

¶ analytical systems for determination of trace 
gases in the atmosphere, 

¶ analytical systems for determination of stable 
isotope ratios of light elements (H, C, O, N) in en-
vironmental materials,   

¶ liquid scintillation spectrometers for measure-
ments of low-level activities of selected radionu-
clides (3H, 14C, 90Sr, 210Pb, 222Rn, isotopes of ura-
nium, thorium and radium) in environmental ma-
terials, 

¶ low-level gamma spectrometry for measurements 
of low-level activities of selected radionuclides in 
environmental materials, 

¶ Analytical set-up  for measuring neutron parame-
ters of materials. 

 
 
 

Katedra ZastosowaŒ Fizyki JŃdrowej skğada siň z 
trzech zespoğ·w badawczych: (i) Zespoğu Fizyki 
środowiska, (ii) Zespoğu Metod JŃdrowych oraz (iii) 
Zespoğu Fizyki Materiağ·w Funkcjonalnych. Badania 
naukowe prowadzone w Katedrze obejmujŃ wybrane 
zagadnienia fizyki jŃdrowej w kontekŜcie jej zasto-
sowaŒ takich jak nauki o Ŝrodowisku, nauki o mate-
riağach, a takŨe przemysğowe aplikacje metod 
jŃdrowych. Katedra i jej zesp·ğ sprawuje opiekň 
merytorycznŃ nad dwoma specjalnoŜciami nauczany-
mi w ramach kierunku Fizyka Techniczna, na studiach 
drugiego stopnia Wydziağu, a poprzedzonymi analog-
icznymi kierunkami dyplomowania na studiach 
pierwszego  stopnia.  

 
WaŨniejsza aparatura naukowa bňdŃca w posiadaniu 
Katedry: 

¶ ukğad do syntezy materiağ·w w ğuku el-
ektrycznym; 

¶ aparatura do otrzymywania monokrysztağ·w 
metodŃ Czochralskiego; 

¶ aparatura do pomiaru efektu magne-
toelektrycznego w materiağach; 

¶ aparatura do elektrolitycznego wzbogacania pr·b 
wody w tryt;  

¶ systemy analityczne do pomiaru gaz·w 
Ŝladowych  w atmosferze; 

¶ systemy analityczne do pomiaru stosunk·w 
izotopowych pierwiastk·w lekkich (H, C, O, N) w 
r·Ũnych matrycach; 

¶ system do pomiaru aktywnoŜci naturalnych i 
sztucznych nuklid·w gamma-promieniotw·rczych 
w pr·bkach stağych i ciekğych z wykorzystaniem 
spektrometrii gamma; 

¶ spektrometry ciekğo-scyntylacyjne do pomiar·w 
niskich aktywnoŜci izotop·w promieniotw·rczych 
(3H, 14C, 90Sr, 210Pb, 222Rn, izotopy uranu, toru i 
radu); 

¶ stanowisko pomiarowe do pomiar·w parametr·w 
neutronowych materiağ·w. 
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ACHIEVEMENTS 
 

¶ publication of a monograph entitled ñNatural 
radioactivity of selected mineral waters in the 
Polish Carpathians; 

¶ publication of a novel isotope method of palae-
otemperature reconstructions based on oxygen 
isotope analyses of selected compounds of lake 
sediments; 

¶ determination of the influence of 3d-electrons on 
the crystal structure, electrical and magnetic 
properties as well as hyperfine interactions ob-
served in Terfenol-D type intermetallic com-
pounds with Mn/Fe, Fe/Co, Fe/Ni or Co/Ni substi-
tutions in the transition metal sublattice; 

¶ set-up completion of the magnetoelectric effect 
measuring system; 

¶ Preparation technology development and magne-
toelectric effect measurements  
of PVDF/Tb0.27-xDy0.73-yYx+yFe2 composites; 

¶ publikacja monografii zatytuğowanej ñPromieniot-
w·rczoŜĺ naturalna wybranych w·d mineralnych 
Karpat Polskichò ; 

¶ opublikowanie oryginalnej metody okreŜlania 
paleotemperatur na podstawie pomiaru skğadu 
izotopowego tlenu w wybranych skğadnikach 
osad·w jeziornych; 

¶ okreŜlenie wpğywu elektron·w 3d na strukturň 
krystalicznŃ, wğaŜciwoŜci elektryczne, mag-
netyczne oraz oddziağywania nadsubtelne w 
zwiŃzkach miňdzymetalicznych typu Terfenol-D z 
podstawieniami Mn/Fe, Fe/Co, Fe/Ni i Co/Ni w 
podsieci metalu przejŜciowego; 

¶ UkoŒczenie zestawiania oraz uruchomienie 
aparatury do pomiar·w efektu magne-
toelektrycznego; 

¶ Opracowanie technologii otrzymywania oraz 
pomiary efektu magnetoelektrycznego w 
kompozytach PVDF/Tb0.27-xDy0.73-yYx+yFe2. 

 

ACTIVITY 
 

K. RčŧAőSKI 
 
¶ Member of the Council for Atomic Energy Matters 

of the National Atomic Energy Agency 

¶ Member of the Polish National Committee, Inter-
national Geosphere and Biosphere Programme 
of the International Council for Science 

¶ Member of the Editorial Board of the journal 
ñIsotopes in Environmental and Health Studies 
(since 2000) 

¶ Vice-chairman of the Society of Research on 
Environmental Changes ñGEOSPHEREò 

¶ Czğonek Rady d/s Atomistyki przy PaŒstwowej 
Agencji Atomistyki 

¶ Czğonek Polskiego Komitetu ñGlobal Changeò 
Miňdzynarodowego Programu BadaŒ Geosfery i 
Biosfery, Miňdzynarodowego Komitetu Nauki 

¶ Czğonek komitetu redakcyjnego czasopisma  
ñIsotopes in Environmental and Health Studies 
(od 2000 roku) 

¶ Vice-prezes Towarzystwa Badania Przemian 
środowiska ñGEOSFERAò 

 

A. KREFT 
 
¶ Member of the Council for Atomic Energy Matters 

of the National Atomic Energy Agency 

¶ Chairman of the Commission on Nuclear Tech-
niques of the Council for Atomic Energy Matters 

¶ Member of the Coordinator team of the Clean 
Energy Cluster 

¶ Czğonek Rady d/s Atomistyki przy PaŒstwowej 
Agencji Atomistyki 

¶ PrzewodniczŃcy Komisji Techniki JŃdrowej Rady 
d/s Atomistyki przy PaŒstwowej Agencji Atom-
istyki   

¶ Czğonek zespoğu koordynujacego Klaster Czystej 
Energii 

 

J. PSZCZOĞA 
 
¶ Member of the Interfaculty Commission of Tech-

nical Sciences of the Polish Academy of Arts and 
Sciences 

¶ Czğonek Komisji Nauk Technicznych przy Polskiej 
Akademii UmiejňtnoŜci 
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PhD Students 
 

NAME YEAR  SUPERVISOR 
Batys Piotr  1 ISD  dr hab. P. WeroŒski IKiFP PAN 
Biernacka Kamila 1 ISD  prof. Cz. Kapusta  
Chrobak Maciej  1 ISD  prof. A. Koğodziejczyk 
Dobija Anna 1 ISD  prof. W. Ğasocha IKiFP PAN 
Dziağo Artur 1 ISD  dr hab.  A. Paja  
Dziedzicka Anna 1 ISD  prof. B. Suğkowski IKiFP PAN 
Firlej Mirosğaw 1 ISD  dr hab. M. Idzik  
Grzesiak Marta 1 ISD  prof. W.  Ğasocha IKiFP PAN 
Janowski Paweğ 1 ISD  dr hab. J. Mietelski IFJ PAN 
Jňdrychowski Mariusz 1 ISD  dr hab. J. Tarasiuk  
Kalemba ŧaneta 1 ISD  dr hab. A.  Drelinkiewicz IKiFP PAN 
Kupczak Arkadiusz 1 ISD  prof. W. Sikora  
Marzec Mateusz 1 ISD  dr hab.. A. Bernasik  
Miğaczewska Anna 1 ISD  dr hab. T. Borowski IKiFP PAN 
MoroŒ Jakub 1 ISD  dr hab.. M. Idzik  
Niemiec Piotr 1 ISD  dr hab. Z. Latowicz IFJ PAN 
Osiecka Natalia 1 ISD  prof. M. Massalska-ArodŦ IFJ PAN 
Ramza Piotr 1 ISD  prof. A.Ziňba  
Rojek Magdalena 1 ISD  dr hab. Z. Ğodziana IFJ PAN 
Szczepanik Magdalena 1 ISD  prof. J. Korecki  
Szepietowska Dorota 1 ISD  prof. B.  Sulikowski IKiFP PAN 
Tatko Maciej 1 ISD  dr hab. P.  Nowak IKiFP PAN  
Twardak Anna 1 ISD  prof.P. Olko IFJ PAN 
ZwoleŒski Piotr 1 ISD  dr hab. J. Toboğa 
Gağkowski Michağ 1  prof. K. R·ŨaŒski 
GŃska Karolina 1  prof. Cz. Kapusta 
Guzik Marcin 1  dr hab. M. PrzybycieŒ 
Jasek Alina 1  prof. K. R·ŨaŒski 
Karwan Jakub 1  dr hab.  K. Saeed 
Kudasik Tomasz 1  prof. E. Mokrzycki 
Stanisz Przemysğaw  1  dr hab. J. Cetnar WEiP AGH 
Wolska Katarzyna 1  prof. M. Lankosz 
BroŨek Marcin  2 ISD  dr hab. Z. Ğodziana IFJ PAN 
Dziedzic Justyna  2 ISD  dr hab. P. Nowak IKiFP PAN 
Gieszczyk Wojciech 2 ISD  dr hab. P. Olko IFJ PAN 
Jamrozik Agnieszka 2 ISD  dr hab. K. Burda 
Janc Krzysztof 2 ISD  dr hab. inŨ. J. Tarasiuk 
Karczmarska Agnieszka  2 ISD  dr hab. P. Olko IFJ PAN 
Koğodziej Tomasz  2 ISD  dr hab. inŨ. A. Kozğowski 
Krzak Mağgorzata 2 ISD  prof. P. WarszyŒski IKiFP PAN 
Kuczera Paweğ  2 ISD  prof. J. Wolny 
KutorasiŒski Kamil 2 ISD  dr hab. J. Toboğa 
Marciszko Marianna  2 ISD  dr hab. A. BaczmaŒski 
Nosek Magdalena 2 ISD  dr hab. P. WeroŒski IKiFP PAN 
Oĺwieja Magdalena 2 ISD  prof. Z. Adamczyk IKiFP PAN 
Onik Katarzyna 2 ISD  dr hab. M. DerewiŒski IKiFP PAN 
Pajor Anna 2 ISD  prof.P. WarszyŒski IKiFP PAN 
Pasek Wojciech  2 ISD  dr hab. B. Szafran 
Pawğowski Jarosğaw  2 ISD  prof. S. Bednarek 
Perzanowski Marcin 2 ISD  prof. M. Wolny-Marszağek IKiFP  PAN 
Przyborowski Dominik  2 ISD  dr hab. M. Idzik 
W·jcik Anna 2 ISD  dr hab. J. Mietelski IFJ PAN 
WroŒski Marcin 2 ISD  prof. K.Wierzbanowski 
Zegrodnik Michağ  2 ISD  prof. J. Spağek 
Ahmed Mohammed 2  dr hab. M. Idzik 
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Ambalathankandy Prasoon 2  dr hab. M. Idzik 
AugustyŒska Dominika 2  dr hab. K. Burda 
DuliŒska Justyna 2  prof. M. Lankosz 
Gach Grzegorz 2  prof. D.Kisielewska 
Kocjan Przemysğaw 2  dr hab. K. Saeed 
Proniewski Bartosz 2  prof. H. Figiel 
Skubis Anna 2  prof. S. Bednarek 
Smolik Damian 2  dr hab. A. Snakowska WIMiR AGH 
Surmacz Kamil 2  dr hab. K. Saeed 
Szkudlarek Aleksandra 2  prof. Cz. Kapusta 
Wr·bel Paweğ 2  prof. M. Lankosz 
ZieliŒska Alicja 2  prof. W. DŃbrowski 
Bartyzel Jakub 3  prof. K. R·ŨaŒski 
Drogowska Karolina 3  dr hab. Z. Tarnawski 
Gajda Paweğ 3  prof. S. Taczanowski 
Grynkiewicz Przemysğaw 3  prof. S. Bednarek 
Hağas Agnieszka 3  dr hab. K. Burda 
JabğoŒska Magdalena 3  prof. H. Figiel 
Kozioğ-Rachwağ Anna 3  prof. J. Korecki 
Kulis Szymon 3  dr hab. M. Idzik 
ĞysoŒ Barbara 3  dr hab. K. Zakrzewska WEAIiE AGH 
Nowak Jakub 3  prof. K. R·ŨaŒski 
Nowak Michağ  3  dr hab. B. Szafran 
Oettingen Mikoğaj 3  dr hab. J. Cetnar WEiP AGH 
Poniedziağek Maciej  3  dr hab. B. Szafran 
Rybak Marcin 3  prof. K.Kuğakowski 
Rydygier Przemysğaw 3  prof. W. DŃbrowski 
Sarna Michağ 3  dr hab. K. Burda 
Selvaraj Nivas Babu 3  prof. H. Figiel 
Senderowska Katarzyna 3  dr hab. M. Witek IKiFP PAN 
śleziak Monika 3  prof. K. R·ŨaŒski 
Szumniak Paweğ  3  prof. S. Bednarek 
Tomkowicz Joanna 3  prof. K. Kuğakowski 
W·jcik Grzegorz 3  prof. S. Taczanowski WEiP AGH 
Ziarek Marcin 3  prof. H. Figiel 
Adamska Anna Maria 4  dr hab. H.Nhu-Tarnawska (UP) 
Bochenek Michağ 4  prof. W.DŃbrowski 
Broniec Anna 4  dr hab. P. Augustyniak WEAIiE AGH 
CzyŨycki Mateusz 4  prof. M. Lankosz 
Kaczmarska Magdalena 4  dr hab. K. Burda 
Kowalik Marcin 4  prof. A. Koğodziejczyk 
KoŦlak Kamil 4  prof. H. Figiel 
Ornat Maurycy 4  dr hab. A. Paja 
SmoleŒ Magdalena 4  Dr hab. P. Augustyniak WEAIiE AGH 
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Selected results 
 
 

Non-collinear magnetization structure at the thickness driven spin re-
orientation transition in epitaxial Fe films on W(110) 
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The bcc iron is known as an archetypal collinear fer-
romagnet. The deviations from this fundamental mag-
netic structure are expected for the ultrathin Fe films 
as a consequence of symmetry breaking at surfaces 
or interfaces as well as a magnetoelastic effects origi-
nating from the  misfits between Fe film and the sub-
strate. Recently, we showed that at certain conditions 
collinear ferromagnetism becomes less favorable then 
a spin spiral-like, vertically inhomogeneous magnetiza-
tion state [1]. This happens at the spin reorientation 
transition (SRT) in Fe films grown on W(110). SRT in 
the case of Fe/W(110), consists in the switching of 
spontaneous  magnetization during the film growth 

from the [110] to the [001] in-plane direction as the 
iron film approaches the critical thickness, dc. Our 
thickness-induced SRT was monitored in-situ using 
grazing incidence nuclear resonant scattering (NRS) 
of synchrotron radiation [2]. The numerical analysis of 
the NRS data indicated that, a non-collinear magneti-
zation structure is formed in the vicinity of the critical 
thickness, with a strong surface magnetization pinning 

along the [110] direction. With increasing thickness, 
the transition is initiated at the bottom atomic layers, 
neighboring with the tungsten substrate, and finally is 
completed at the surface layer. The measurements 
were done at the Nuclear Resonance beamline ID18 
[3] at the ESRF. 57Fe was evaporated on a freshly 
cleaned W(110). Directly during the preparation, a set 
of the NRS time spectra was collected in thickness 
steps corresponding to a fraction of the Fe monolayer. 
The deposition of Fe was not interrupted from the 
beginning up to the completion of the SRT process, 
and the spectra were accumulated on-line during the 
film growth. The fitted time spectra are shown in Fig-
ure 1 for the selected Fe film thicknesses. A regular 
beat structure that is exemplified in Fig.1a reflects, 

according to the theoretical fits, the uniform magneti-

zation state along the [110] direction, with the hyper-
fine magnetic field close to bulk Fe ( BHF = 32.9 T) 
Such a state persists up to the thickness of about d = 
51 ¡. Similarly, the spectra for the coverages above 
56 ¡ ( see Fig. 1f ) can be easily fitted assuming a 
homogeneous magnetization but now parallel to the 
[001] direction.. It is clear that the SRT process is not 
abrupt but extends over a relatively large thickness 
range of ŭ ~ 6 ¡, corresponding to 3 ML. The most 
unique and also challenging to fit were the time spec-
tra accumulated during the progress of SRT (Fig.1,b-
e). The two most commonly considered ways of the 

magnetization transition from [110] to [001] : (i) co-

herent rotation and (ii) coexistence of [001] and [110] 
magnetized domains, assuming a homogeneous 
magnetization depth profile across the Fe(110) films, 
produced distinctly different spectra, however, neither 
of them could satisfactorily fit the experimental data in 
the transition. The successful fits (Fig.1) could be 
obtained when the distribution of the magnetization 
directions was modeled by dividing the film with nomi-
nal thickness d into five equivalent sub-layers. For 
each sub-layer, an in-plane orientation of the hyperfine 
magnetic field (sublayer magnetization MN) was de-

fined by the angle űN with respect to the [110] in-
plane direction. The orientation of the sub-layer mag-

netizations 51-M
C

, as derived from the analysis of the 

NRS data, is shown schematically in Fig.2 for the 
successive Fe thicknesses. The onset of the transition 
was noticed for the thickness of 51.6 ¡. SRT from [1

10] to [001] is initiated at the deepest layers (neigh-
boring the tungsten substrate), which switch first, while 
the magnetization of the remaining sub-layers forms a 
fan-like structure. With increasing thickness, the mag-
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netization of the subsequent sub-layers rotates, and 
finally the transition is completed by the top-most 
surface layers.  
Our studies clearly show that non-collinear, exotic 
magnetic phase of epitaxial Fe films is stabilized at the 
vicinity of a critical SRT thickness. Such a magnetic 
structure resembles a planar domain wall with its 
center propagating towards the surface as the thick-
ness increases.  

 
FIG.1 The time spectra accumulated during continu-
ous Fe evaporation, labeled with the corresponding Fe 
thicknesses 
 

 
FIG.2  The magnetization structure during the thickness-induced SRT for the Fe/W(110) system, as derived from the 

NRS measurements using a five sublayer model. The sublayer magnetization vectors are labeled as 51-M
C

. 
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Magnetite is certainly one of the most fascinating 
materials ever found. The phenomenon strictly related 
to the Verwey transition is the switching of magnetic 
easy axis (axis switching, AS). Since the structure 
changes at TV, each of high temperature cubic h100i 
directions may become the low temperature monoclin-
ic c axis, doubled in comparison to the cubic lattice 
constant. As a result, the material breaks into several 
structural domains unless some external anisotropic 
factor, e.g. uniaxial stress, or a magnetic field B > 0.2 
T is applied along particular [h00] direction while cool-
ing through the transition; this direction will then be-
come both the unique c axis and also the magnetic 
easy axis. If now magnetite sample is magnetized 
along another direction of <h00> type at temperatures 
lower than TV, a reorientation of magnetic moments, 
i.e. easy axis switching, may take place and this direc-
tion becomes a new easy axis. We have recently 
proved that also crystallographic c axis is forced to this 
particular direction. This means the manipulation of 
structure is possible by the magnetic field and one 
would expect that also the charge ordering will follow. 
To prove it, the NMR measurements were undertaken 
[1], taking into account that these measurements can 
easily see all different iron positions, i.e. are the most 
sensitive probe to observe lattice distortion, charge 
and orbital order in magnetite below TV. 

 
The sample was the sphere of stoichiometric 

magnetite oriented with [001] axis vertical, parallel to the 
RF coil axis. External magnetic field, up to 1T, could be 
set horizontally and the sample could be rotated to allow 
all the directions in [001] zone to be examined. Only 
tetrahedral lines were checked what amounts to A iron 
nucleus being a probe for its nearest neighbors (B 
atoms) arrangement. 

 
We have first field cooled the sample to 20K, which 
sets the c axis in the field direction (say [100]), estab-
lishing some atomic arrangement. Then the field of 
0.3T was applied along [100] and the corresponding 
NMR signal for all A lines is shown on Fig. 1a. The 
field was then rotated such that it points in other cubic 
direction (Fig.1b); since the field was small enough not 
to force AS, the NMR pattern reflects the different 
hyperfine field but with the same atomic arrangement 
as before. Axis switching was subsequently forced 

(with the field B=1.3T) after heating the sample to 
T=80K just below TV and the sample was measured 
again in B=0.3T and at T=20K, revealing the NMR 
pattern (Fig. 1c) almost identical to the original one. It 
thus looks as if all octahedral surroundings of the A 
atom we observe are, in relation to the field B direc-
tion, the same as before.  
 
Finally, when the magnetic field axis was reverted to 
its initial direction and the whole procedure was re-
peated, the pattern almost came back to the one found 
before (Fig 1d-f). Cooling the sample in 1.3 T through 
the Verwey transition down to 57 K (the field was 
along [100] axis) and applying 0.5T field along [010] 
direction enabled the observation of axis switching 
dynamics (only lines A3-A7 were measured in order to 
obtain reasonable signal/noise ratio). It is apparent 
(see Fig. 2) that the electronic system evolved from 
that on Fig. 1b (the external field was slightly higher) to 
the one on Fig. 1c within approximately 20 hours. 
 

The final conclusions of our studies is that 
not only lattice distortion, but also orbital and charge 
orders, were changed simultaneously after the appli-
cation of external magnetic field. 

 
Fig. 1. Selected tetrahedral sites spectra revealing 
axis switching. Figures 13a, 13c and 13e correspond 
to external magnetic field (0.3T, T=20K) set along the 
easy axis (however c and d show the pattern after axis 
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switching) while in 13b, 13d and 13f the external field 
is perpendicular to the easy axis. Between b and c, 
and d and e, the sample was heated up to 80K and 
the field of 1.3T was applied to switch the easy axis. 
Scheme on right side describes the steps of the exper-
iment. 

 
Fig. 2. Axis switching dynamics observed by NMR 
(T=57K, B=0.5T) 
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Hybrid materials consisting of electroactive poly-
mers and redox inorganic compounds such as hexa-
cyanometalates attract attention due to their potential 
use in electrocatalysis, energy conversion and storage 
devices as well as sensors or electrochemical capaci-
tors. Thin films of such materials are capable of accu-
mulating charge efficiently and exhibit high discharging 
current density. Iron hexacyanoferrate (Fehcf) is the 
most popular metal hexacyanometallate used as a 
dopant for modified electrodes with electroactive 
polymers. 

Thin films of the materials were synthesized with 
electropolimerisation and the samples were character-
ised with ex-situ XPS and Raman spectrocopies as 
well as with AFM.  The preparation procedure and the 
results of characterisation are described in [1].  Syn-
thesis of organicïinorganic composite materials may 
cause direct interaction between both compounds, 
which can modify its properties.  In in order to deter-
mine local electronic and structural properties of the 
Fe sites which work an X-ray Absorption Near Edge 
Spectroscopy (XANES) study at the Fe:K edge has 
been undertaken. 

XANES spectra were collected at the ID26 beam-
line of the European Synchrotron Radiation Facility in 
Grenoble, France, using the undulator fundamental 
monochromatized by a pair of Si(311) crystals. The Fe 
K fluorescence yield signal was acquired using a Si 
photodiode placed at 90Á in horizontal scattering 
geometry in order to minimize the elastic contribution, 
while the sample surface was typically at 45Á with 
respect to the direction of the incoming beam. All the 
measurements were performed at ambient conditions. 
The theoretical modelling of XANES spectra was 
performed using FDMNES programme [2]. The calcu-
lations were performed on small clusters, up to the 
second next neighbours, using molecule mode calcu-
lations and dipole only contribution to the absorption 
spectra. 

XANES provides the information about the valence 
state and coordination of the probed element in the 
material,  which are reflected in the shape and energy 
of the absorption edge. The presence of different 
atoms in the coordination space of the probed element 

causes that the spectrum obtained is a sum of spectra 
of all surroundings of the probed element present in 
the sample. Thus, in the case of the Fe K-edge spec-
trum it is a sum of Fe(CN)6 and Fe(NC)6 for low- and 
high spin iron centre, respectively, and of FeS6 if 
present, as XPS and Raman results suggest. Figure 1 
shows XANES spectra of the materials studied. One 
can see that the shape of the spectrum for pE-
DOT/Fehcf and pEDOT/FeCN reveal common fea-
tures. 

 

Fig. 1. XANES spectra of the pEDOT/Fehcf, pE-
DOT/FeCN films and Fe foil. 
The shape of absorption edge - small pre-edge peak 
and distinct ówhite lineô - resembles that observed for 
materials with the iron atoms being coordinated by six 
ligands. It suggests the octahedral structure for the 
iron central atom. The edge energy at about 7123 eV, 
which indicates that both Fe2+ and Fe3+ ions are pre-
sent in the studied materials. However, the spectral 
shapes for pEDOT/FeCN and pEDOT/Fehcf are not 
identical. The former spectrum is dominated by Fe-C 
bonds coming from hexacyanoferrate ions present in 
the material and acting as counterions for the positive-
ly charged polymer matrix as expected. The edge 
shape of the latter spectrum suggests a mixed neigh-
bourhood of the central iron atom. This mixed neigh-
bourhood is related to the presence of Fe-C and Fe-N 
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bonding for low- and high spin iron centres. Thus, one 
can conclude that the Prussian Blue structure is pre-
sent in the pEDOT/Fehcf material. 
a) 

 
b) 

 

c) 

 
Fig. 2. Theoretical simulations of XANES spectra for a) 
FeS6, b) FeS4(CN)2 and FeS3(CN)3, c) Fe(CN)6 and 
Fe(NC)6 

Figure 2a-c) shows a theoretical simulation of the Fe 
K-edge XANES spectra for the FeS6, FeS4(CN)2, 
FeS3(CN)3, Fe(CN)6 and Fe(NC)6 coordinations of the 
iron centre.  The theoretical XANES spectrum ob-
tained for FeS6 (Fig. 2a) is more similar to pE-
DOT/Fehcf than to pEDOT/FeCN (Fig. 1). It may be 
caused by the fact that the curve of pEDOT/FeCN is 
dominated by the iron ï cyanide coordination and the 
interaction Fe-S is very likely to be not visible. Never-
theless, one can see the similarity between pE-
DOT/Fehcf (Fig. 1) and FeS6 (Fig. 2a) curves. The 
maximum of the peak at higher energies is flat in both 
cases. Thus, it is possible that there is some interac-
tion between atoms within the polymer film. This inter-
action is very likely to originate from the Fe-S connec-
tion between iron atom from Prussian Blue and sul-
phur atom from the polymer chain.  

It is difficult to conclude whether there is a mixed 
environment like FeS(CN) in the pEDOT/Fehcf film 
(see Fig. 2b). The energy for both mixed environments 
is the same which is in disagreement with experi-
mental data (Fig. 1.). 

The theoretical spectra of Fe(CN)6 and Fe(NC)6 
are similar to the experimental results. It suggests that 
the iron centre in the octahedral coordination is sur-
rounded by six cyanide ligands. Thus, it also confirms 
that there are hexacyanoferrate species in pE-
DOT/FeCN and pEDOT/Fehcf materials. In the pE-
DOT/FeCN film iron atoms are bonded to carbon 
atoms of the cyanide groups whereas in the case of 
pEDOT/Fehcf, one may see, that iron is coordinated 
by both carbon and nitrogen atoms from cyanide 
group. Such a situation is typical for Prussian Blue 
compounds. 

Summarising, formation of Prussian Blue type 
structure inside the polymer and the presence of iron 
(II) and iron (III) in the hybrid material has been con-
firmed. The XANES results show that the central metal 
atom is symmetrically coordinated by six ligands.  This 
confirms the octahedral molecular geometry of the iron 
environements in the pEDOT/FeCN and pEDOT/Fehcf 
films.  

Changes observed in the XANES spectra of pE-
DOT/Fe(CN)63-/4- and pEDOT/Fehcf indicate that the 
formation of Fe-S proceeded during preparation of the 
hybrid material  from the polymer with counter-ions. If 
some Fe(II)/Fe(III) species were not trapped by hexa-
cyanoferrate(ferrite) counter-ions, iron might be chem-
ically attracted to sulphur atoms from polymer without 
other ligands. 
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A study of magnetic, electronic and electrical 
transport properties of Fe-doped colossal magnetore-
sistive manganese perovskites La0.67Pb0.33(Mn1-

xFex)O3 (x = 0, 0.01, 0.03, 0.06, 0.10, 0.15) and 
La0.67Ca0.33(Mn0.92Fe0.08)O3 is presented. Polycrystal-
line compounds were prepared by the sol-gel low-
temperature method [1]. 

The dc magnetization measured in the fields 
50 Oe and 1 kOe and hysteresis loops up to 89 kOe 
were measured from 4 K up to 400 K.   
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Figure 1. Magnetisation as a function of applied mag-
netic field up to 89 kOe at 4 K for the 
(La0.67Pb0.33)(Mn1-xFex)O3 compounds. The inset 
shows the saturation magnetisation values (filled 
circles) and the theoretical values (straight line). 

Four-probe magnetoresistance measurements have 
been performed in the same temperature range at the 
applied magnetic fields up to 80 kOe.   
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Figure 2. Temperature dependences of the zero-field 
resistivity ɟ for (La0.67Pb0.33)(Mn1-xFex)O3 compounds. 
Vertical arrows indicate the corresponding macroscop-
ic Curie temperatures TC. 
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Figure 3. Temperature dependences of the magneto-
resistance MR at different applied magnetic fields: (a) 
H1=0 Oe, H2= 10 kOe, (b) H1=0 Oe, H2=80 kOe and (c) 
(c) H1=10 kOe, H2= 80 kOe for 
(La0.67Pb0.33)(Mn1-xFex)O3 compounds with x=0, 0.01, 
0.03, 0.06 and 0.1. 
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Iron doping up to x = 0.1 does not change 
the crystal structure of parent compound and leads to 

very small expansion of the unit cell volume (º0.3%) 
but it suppresses locally the double exchange interac-
tion.  This causes a reduction of the saturation mag-
netic moment, an increase of the resistivity, as well as 
a decrease of the Curie (TC) and metal-insulator (TMïI) 
transition temperatures.   
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Figure 4. The relationship between the iron composi-
tion, x, and the Curie temperature (TC), the Curie-

Weiss temperature (qCW), the metal-insulator transition 
temperature (TMïI) for (La0.67Pb0.33)(Mn1-xFex)O3 com-
pounds with x=0, 0.01, 0.03, 0.06 and 0.1. Solid lines 
denote fitted straight lines. The dashed line is a guide 
for eye. 

The x=0.1 compound exhibits the largest magne-
toresistance effect of about 300% around its TMïI 
temperature in the applied field of 80 kOe. The resis-
tivity above TC for the compounds follows the thermally 
activated behaviour with the activation energy of about 
0.12 eV.  

Significantly larger values of the paramagnetic Cu-

rie-Weiss temperature qCW than the corresponding TC 
at larger x are presumably related to increased micro-
scopic inhomogeneity of the samples.   

The temperature and magnetic field dependences 
of magnetoresistance of these polycrystalline com-
pounds with small grain sizes are governed by the 
magnitudes of TMïI and TC temperatures and their 
mutual relation. The increasing Fe content reduces the 
magnetization and increases the magnetoresistance. It 
is more effective in reinforcing ñextrinsicò magnetore-
sistance than in affecting the ñintrinsicò magnetore-
sistance. In all the compounds studied the ñextrinsicò 
part of the electrical resistance plays a dominant role.  

The La0.67Ca0.33(Mn0.92Fe0.08)O3 and 
La0.67Pb0.33(Mn1-xFex)O3 (x = 0, 0.01, 0.03, 0.06, 0.10, 
0.15) samples were also studied with high resolution 
Mn K-edge XANES.  The spectra of the samples and 
the reference oxides have been acquired in total K 
fluorescence yield using undulator fundamental mono-
chromatized by a pair of Si (311) single crystals at the 
XAS-XES ID26 beamline of the ESRF, Grenoble. The 
spectra of all the samples reveal similar shape with a 
small, but significant gradual shift of the edge energy 
(Fig.1), which is attributed to Mn charge disproportion 
upon Fe substitution. A shift towards higher energy 

can be interpreted within the model of preferential Fe 

3d5 configuration and gradual decrease of the average 
Mn 3d occupation upon substitution.  

The shift by ~0.25eV from x = 0.0 to x = 0.15 
agrees well with the expected average valence 
change from Mn3.33+ to Mn3.45+, assuming linear rela-
tionship between edge position and Mn oxidation [3]. 
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Figure 1. The normalized Mn K-edge XANES spectra 
of La0.67Pb0.33(Mn1-xFex)O3. Insert: magnified part of 
the spectra at half of  maximum to extract the edge 
shift vs of Fe content. 

Photoemission measurements were carried out by 
use of the angle resolved X-ray and ultraviolet 
XPS/ARUPS Omicron photoemission spectrometer. 
The XP spectra  were measured for x= 0, 0.08 and 

0.10 with the Al- Ka X-ray source with energy resolu-
tion about 1 eV at 300 K. Special attention was fo-
cused to the analysis of the Mn 2p core-level lines and 
the multiplet splitting (MS) of the lines was taken into 
account. It arises when, upon ejection of core electron, 
the angular momenta of the partially filled core shell 
can couple with the angular momenta of open atomic 
valence shell to form several multiplets of different 
energies [4]. The MS is expected to be observed if the 
specimen possesses unpaired electrons in its outer 
valence shells, e.g. for the ground-state configuration 
2p53d3 for Mn+4 and 2p53d4 for Mn+3 ions. To analyse 
the MS of the Mn 2p core-level line we have adopted 
the results of the MS calculations for Mn+3 and Mn+4 
ions presented in [4,5] in order to fit the Mn 2p3/2 spec-
tra. The selected spectra and the fittings are shown in 
Fig.2. 
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Figure 2. The Mn 2p3/2 spectra and the fitting of four 
multiplet  for each Mn3+ 2p3/2 and Mn4+ 2p3/2 ions ac-
cording to the analysis in [4,5], as well as with the Pb 
4p3/2 line overlapping the Mn 2p3/2 lines. The XPS 
Peak program was used [6]. 
 

As the result of the fit the areas under the 
Mn3+ and Mn4+ lines were obtained  and the ratio of  
Mn3+/ Mn4+ = 1.9 Ñ 0.2  for La0.67Ca0.33(Mn1-xFex)O3 
(x=0.08) and 1.6 Ñ 0.2 for La0.67Pb0.33(Mn1-xFex)O3 
(x=0.10) were obtained.  The ratios are in fair agree-
ment with the expected values and with assumption 
that for x=0 the ratio is equal to 2.0. 
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The possible applications of hydrogen as an 
energy carrier have caused intensive development of 
wide range of hydrogen-related applications. Todayôs 
applications require efficient hydrogen storage sys-
tems of high safety level. As high-pressure hydrogen 
storage systems can be hardly accepted in transport 
applications (eg. cars) or even totally unsuitable for 
mobile electronic ones (eg. notebooks, robots) there is 
a need for developing low-pressure hydrogen storage 
systems of similar properties. Up to now, the metal-
hydride (MH) based storage vessels are believed to be 
very promising in the future. However, there are signif-
icant drawbacks of the MH storage systems to be 
overcome. Namely, the weight ratio of stored hydro-
gen is about 2% of the total mass of the container. On 
the other hand, optimization of internal structure of the 

MH container should provide enhancement of heat 
dissipation from the active material as well as easy 
hydrogen access to whole volume of the material.  

Neutron imaging techniques (radiography 
and tomography) are the only ones that give an insight 
into phenomena happening inside of MH storage 
container under its operation. The hydrogen is an 
excellent neutron attenuator while the common metals 
are quite transparent to neutrons. As the difference is 
of two orders of magnitude, a very strong contrast 
between hydrided and unhydrided active material can 
be expected. This special feature may be used for 
tracking of the hydrogenation kinetics during load-
ing/unloading of MH storage container. 
 

 

 
Fig. 1 Radiographic images of the investigated MH storage container. 
 
In figure 1 a radiography image of aluminum MH storage tank filled with LaNi5 alloy is presented. As one can see, 
interior structure of the tank and active material distribution is clearly visible. In figure 2 a reconstruction of hydrogen 
distribution in the investigated container is presented.  
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Fig. 2 Tomographic images of cylindrical hydrogen storage container during hydrogenation. The container was loaded 
for 5 min. at the pressure of 10 bar. The upper surface of the active material is referred to 0 mm, subsequent images 
proceed to the bottom of the container (-9 mm). 
 
 
Hydrogen is not absorbed in the whole volume of the 
active material. Apparently, elevated concentration is 
visible at the interfaces. The upper surface of the 
powder, that is visible at depths between 0-3 mm, is 
almost completely saturated by hydrogen. When 
proceeding down, to bulk of the powder, the hydrogen 
concentration is lowered to the level of about 0.4 %wt. 
The high concentration of hydrogen is visible along the 
vesselôs walls, as well. This supports claims about 
crucially importance of heat transfer within the absorb-
ing bed as well as between the bed and the walls. 

It was shown, that neutron imaging tech-
niques are a very good tool for in-situ studying of the 
hydrogen storage system. Neutron imaging is the only 
technique that gives a first-hand insight into phenome-
na happening inside storage vessel. It seems that a 
complementary investigation by means of radio- and 
tomography may be crucial for further development of 
efficient hydrogen storage. Especially, it allows optimi-
zation of the internal structure of such devices, by 
testing some details of its construction. 
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In recent years literature studies indicate an 
essential role of minor and trace elements in a number 
of pathological processes. Selected elements may 
contribute, directly or indirectly, on the carcinogenic 
process [1]. The elemental abnormalities, including 
these related to Zn, Cu, Fe, K, Rb, Mn, Se, Ca, in 
various forms of cancer were reported over the past 
decade [2-4]. However, the exact role of these and 
many other elements in carcinogenesis remains un-
known. Molecular oncology is in need of the applica-
tion of structural methods which are capable of moni-
toring biochemical processes and interactions within 
the neoplastic tissues. The recent development of 
microprobe beamlines of third generation synchrotron 
sources enables spatially resolved XRF (X-ray fluo-
rescence) at cellular and subcellular levels.  
A sort of ñelemental fingerprintingò of brain tumors 

could provide a very useful tool assisting the process 
of diagnosing of tumors in difficult or disputable cases. 
In the present work it was verified if the multiple dis-
criminant analysis of elements commonly found in 
brain tumor tissues can be used to differentiate neo-
plastic samples according to their histopathological 
classifications.  

The samples designed to elemental micro-imaging 
were taken intraoperatively from brain tumors of differ-
ent types i.e.: glioblastoma multiforme, gemistocytic 
astrocytoma, oligodendroglioma, anaplastic oligoden-
droglioma, ganglioglioma, fibrillary astrocytoma, atypi-
cal transitional meningioma. The investigation included 
also brain tissue apparently without malignant infiltra-
tion. In each case the samples were cryosectioned at 
20 ɛm and freeze-dried.  

The synchrotron radiation based XRF (SR-XRF) 
measurements were performed at the bending magnet 
beamline L at HASYLAB/DESY. The primary photon 
energy was set to 17 keV. The beam was focused to a 
size of 15 ɛm in diameter.  

Multiple discriminant analysis (MDA) was applied 
to grouping and classification of brain tissue samples 
based on their elemental content. The SR-XRF tech-
nique revealed that the elements such as P, S, Cl, K, 
Ca, Fe, Cu, Zn, Br and Rb are present in all analyzed 
neoplastic tissues. The masses per unit area of ele-
ments from the representative region of each sample 
were used for further statistical analysis.  

MDA allowed finding that S, Cl, Cu, Fe, K, Br and 
Zn are the elements of the highest importance for the 
general discrimination of tumor type. It seems justifia-
ble to suppose that the abnormal reactions related 
with these elements are a source of the unique ele-
mental fingerprint of different types of brain tumors. It 
is worth to mention that the possible role of these 
elements in oncogenetic processes has been previ-
ously reported [2-4].  

Examining of the group discrimination was per-
formed based on simple scatter plot between two 
discrimination variables (see Fig. 1). Eight clearly 
separated classes corresponding to the histopatholog-
ical diagnosis of brain tumors and control sample were 
obtained. 

The utility of the calculated canonical roots was 
examined via their ability to correct classification. The 
mean percent of correct prediction estimated accord-
ing to the a posteriori probabilities procedure was 
99.93%. Additionally, the leave-one-out method was 
used to evaluate the classification efficiency. The 
prediction ability of 95% was achieved. It suggests that 
the created elemental fingerprinting may be a very 
useful tool assisting the process of histopathological 
diagnosis of tumors especially in difficult or disputable 
cases. The MDA based on elemental composition of 
tissue may be a potentially valuable method assisting 
differentiation and/or classification (diagnosis) of brain 
tumors. 
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Figure 1. The scatterplot of observations in the space of discriminant variables for different types of brain tumors and 
control group (GM glioblastoma multiforme, AG ï gemistocytic astrocytoma, C ï control, OA ï anaplastic oligodendro-
glioma, O ï oligodendroglioma, G ï ganglioglioma, M ï meningeoma, AF - fibrillary astrocytoma). 
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A. Non-heme iron (NHFe) is a conservative 
component of type II photosynthetic reaction centers 
(RC) of unknown function. NHFe is localized between 
the two ubiquinones (QA and QB) sites on the acceptor 
side of RCs.  The temperature dependence of electron 
transfer (ET) steps and the role of NHFe in photosyn-
thetic charge separation are among the most challeng-
ing issues. Intriguingly, QA in RCs from various organ-
isms remains fully active at cryogenic temperatures 
whereas ET from reduced QA to QB slows down at 
temperatures below 200Ñ20 K. It is not clear whether 
NHFe plays any structural role in stabilization of the 
QA and QB binding sites and/or it is actively involved in 

the primary ET. These problems prompted us to inves-
tigate in detail the properties of NHFe in RCs from two 
different species of purple photosynthetic bacteria, Rb. 

sphaeroides and Rs. rubrum. In order to compare 
the valence and spin states as well as dynamic prop-
erties of NHFe in these two RCs and to monitor the 
collective motions in the NHFe-binding sites we have 
applied highly selective techniques, i.e. Mºssbauer 
spectroscopy and the nuclear inelastic absorption of 
synchrotron radiation (NIS), respectively. 
 

 

   

Fig. 1. Mºssbauer spectra of reaction centers from Rb. sphaeroides (A) and Rs. rubrum (B), measured at T=83 K. 
Density of vibrational states ɟ(E) in the reaction centers from Rb. sphaeroides and Rs. rubrum, measured at 60 K,  
are shown in (C). Figures adapted from [1]. 
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