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Preface
Wstep

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 date back to foundation of the Academy of Mining in 1919 including
the Chair of Physics. Over the following decades the Chair 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, to follow 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,
physics of the environment and computer science.

The Faculty is the Leader of the Marian Smoluchowski Krakow Scientific Consor-
tium that has been awarded the status of the Leading National Research Centre
(KNOW) for 2012-2017.

The Faculty in 2013 has been awarded the highest (A+) category of research units
in Poland as one of 37 institutes out of 960 that have been evaluated by the
Research Units Evaluation Committee.’

There are six departments within the Faculty:

1. Department of Applied Informatics and Computational Physics
(Katedra Informatyki Stosowanej i Fizyki Komputerowej)

2. Department of Applied Nuclear Physics
(Katedra Zastosowan Fizyki Jadrowej)

3. Department of Medical Physics and Biophysics
(Katedra Fizyki Medycznej i Biofizyki)

4. Department of Solid State Physics
(Katedra Fizyki Ciata Statego)

5. Department of Particle Interaction and Detection Techniques
(Katedra Oddziatywan i Detekcji Czastek)

6. Department of Condensed Matter Physics
(Katedra Fizyki Materii Skondensowanej)

The faculty personel is formed by 175 employees including 120 teachers and re-
searchers as well as 55 technical and administrative staff. The faculty staff con-
tains 48 full professors and 73 assistant professors or post-docs.

Faculty offers several degree programs leading to B.Sc., M.Sc. and Ph.D. degrees.

! “Research units with the prestigious "A+" category, together with the the National Leading Research Centres, are the elite
of Polish science" - Prof. Barbara Kudrycka, Minister of Science and Higher Education



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 programs, leading to the M.Sc.
degree in the various specializations.

Area: Medical Physics; specializations:
Dosimetry and Electronics in Medicine,
Imaging and Biometrics,

Area: Technical Physics; specializations:
Solid State Physics,

Nuclear Physics,

Environmental Physics,

Area: Applied Computer Science; specialization:

Data Modeling and Analysis

Computer Graphics and Image Processing

Reconfigurable and Embedded Systems

Computer Methods in Science and Technology (in English)

Faculty leads teaching in both general physics courses and specialized

branches of physics for students of all the Faculties of the AGH-UST. The teaching
covers both reading lectures as well as organizing tutorials (physics problems
classes) and laboratory work. Faculty’s teaching assignments for students of
other faculties include both undergraduate and graduate levels. Some of lectures
are offered in English, in particular the entire PhD study course.
Faculty organizes complementary courses for the 1st year students of the Univer-
sity 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 to increase the efficiency of the training for
the candidates who undertook such studies.

Faculty hosts two 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 inter-
ests of Faculty members, i.e. technical nuclear physics, condensed matter phys-
ics, high energy physics, nuclear electronics, environmental physics. The second
Ph.D. program started on the 1st October 2009 co-organized with Cracow’s Insti-
tute of Nuclear Physics and Institute of Catalysis and Surface Chemistry (both
Institutes are units of the Polish Academy of Science - PAS). The program under
the name “Interdisciplinary PhD Studies (ISD): New Materials for Modern Tech-
nologies and Future Energetics” is financed by the EU Structural Funds (Pro-
gram: Human Capital). The ISD goal is training high-class specialists, with the
Ph.D. degree, in fields recognized as strategically 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. Moreover in 2013 the Faculty started
environmental PhD studies in physics and mathematics with cooperation of the
Faculty of Applied Mathematics of AGH Technical University.

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 edu-
cation.



Physicists - Doctors Honoris Causa of AGH
University of Science and Technology

PROF. MARIAN MIESOWICZ

1979
PROF. ANDRZEJ OLES
1995
PROF. MICHAL HELLER
1996
PROF. ANDRZEJ Z. HRYNKIEWICZ
1999
PROF. MANUEL RICARDO IBARRA
2008
PROF. JURGEN M. HONIG
2010
PROF. DAN SHECHTMAN
2013

Physicist - Honorary Consul of AGH
University of Science and Technology

PROF. ROLF-DIETER HEUER (GENERAL DIRECTOR OF CERN)
2009

Physicist - AGH-UST Honorary Professor

PROF. JERZY NIEWODNICZANSKI
2009

Long-term visitors

PROF. LAURENT CHAPUT - UNIWERSYTET NANCY, FRANCE
07.01.2013-30.01.2013 oraz 04.06.2013-21.06.2013

PROF. MAREK MIHALKOVIC SLOVAK ACADEMY OF SCIENCE , SLOVAKIA
03.03.2013-23.03.2013 oraz 09.06.2013-15.06.2013

PROF. IVO UTKE - EMPA, SWEES, SWITZERLAND
07.04.2013-28.04.2013

PROF. STEFAN CHROMIK - INSTITUTE OF ELECTRICAL ENGINEERING SLOVAK ACADEMY

OF SCIENCE
10.10.2013 - 09.11.2013

PROF. RITUPARNA CHAKI - INDIE WEST BENGAL UNIWERSITY OF TECHNOLOGY
02.10.2013 - 31.10.2013



Departments, Groups and Leaders,
Achievements in 2013

Katedry, Zespoty i ich kierownicy,
Najwazniejsze osiggniecia w 2013 r.

Department of Solid State Physics
Katedra Fizyki Ciata Statego

STAFF

HEAD
prof. dr hab. Czestaw Kapusta, full professor

MAGNETIC BULK- AND NANOMATERIALS GROUP
ZESPOL MATERIALOW MAGNETYCZNYCH LITYCH | NANOMATERIALOW
prof. dr hab. Czestaw Kapusta, full professor
dr. hab. Janusz Przewoznik, assistant professor
dr. inz. Marcin Sikora, assistant professor
dr. Jan Zukrowski, assistant professor
dr. inz. Damian Rybicki, assistant professor
dr. inz. Jan Michalik, assistant professor
mgr inz. Andrzej Lemanski, teaching assistant
prof. Ivo Utke, EMPA, Thun, Switzerland, Visiting Professor

supporting staff:

Jolanta Syrek

mgr Aleksander Pilipowicz
mgr inz. Wactaw Musiat
inz. Tadeusz Kazata
Mariusz Bakowski

MAGNETIC, ELECTRICAL AND STRUCTURAL RESEARCH GROUP
ZESPOL BADAN MAGNETYCZNYCH, ELEKTRYCZNYCH | STRUKTURALNYCH
dr hab. Antoni Paja, associate professor
dr hab. tukasz Gondek, assistant professor
dr Joanna Czub, assistant professor
dr inz. Janusz Niewolski, teaching assistant



SUPERCONDUCTING AND MAGNETIC MATERIALS GROUP
ZESPOL MATERIALOW NADPRZEWODZACYCH | MAGNETYCZNYCH
prof. dr hab. Andrzej Kotodziejczyk, full professor
prof. dr hab. inz. Zbigniew Kakol, full professor (since 01.10.2013)
dr hab. inz. Andrzej Koztowski, associate professor
dr hab. inz. Zbigniew Tarnawski, associate professor
dr inz. Janusz Chmist, assistant professor
dr inz. Waldemar Tokarz, assistant professor
dr hab. Wiestaw Woch, assistant professor

dr Ryszard Zalecki, research assistant

dr inz. Wojciech Tabis, assistant professor

SURFACE NANOSTRUCTURES GROUP

ZESPOL NANOSTRUKTUR POWIERZCHNIOWYCH

prof. dr hab. Jozef Korecki, full professor
dr Wojciech Karas, assistant professor

dr Tomasz Slezak, assistant professor

dr inz. Michat Slezak, research assistant
dr Bartosz Strzelczyk, research assistant
dr inz. Krzysztof Matlak, research assistant
dr inz. Ewa Mtynczak, research assistant

Prof. dr hab. inz. Marek Przybylski (ACMiN AGH), full professor

PROFILE

Scientific activity of the Department
concentrates on the studies of struc-
tural, magnetic and electronic proper-
ties and phenomena in the nano- and
sub-nanometric thin films, metal-oxide
nanostructures and multilayers for mag-
netic, magnetoresistive and catalytic
applications, in the rare earth-3d ele-
ment intermetallics and their interstitial
solutions of hydrogen, carbon and nitro-
gen, in superconductors, including the
HTc ones, in magnetic oxides, including
magnetite and the colossal - and low
field magnetoresistive ones, in topologi-
cal insulators, in nanoparticle magnetic
materials for MRI contrast and magnetic
hyperthermia, in molecular magnets as
well as in disordered metallic materials.
The experimental facilities of the De-
partment include:

1. MBE set-up for preparation and anal-
ysis of thin films and nanostructures,
equipped with LEED, AES, MOKE and
CEMS with UHV sample transfer possibil-
ity.

Dziatalno$¢ naukowa Katedry koncen-
truje sie na badaniach wtasnosci i zja-
wisk strukturalnych, magnetycznych
i elektronowych w nano- i sub-nanome-
trowych cienkich warstwach, nanostruk-
turach metal-tlenek i wielowarstwach
do zastosowan magnetycznych i katali-
tycznych, w zwigzkach miedzymetalicz-
nych ziem rzadkich
z pierwiastkami 3d i ich roztworéw mie-
dzyweztowych wodoru, wegla i azotu, w
nadprzewodnikach, w tym wysokotem-
peraturowych, w tlenkach magnetycz-
nych, w tym wykazujacych kolosalny i
niskopolowy magnetoopor oraz
w magnetycie, w izolatorach topologicz-
nych, w materiatach nanoczastkowych
na Srodki kontrastowe do MRI
i do hipertermii magnetycznej, w ma-
gnetykach molekularnych oraz w nieupo-
rzadkowanych materiatach metalicz-
nych.



2. ARUPS-XPS spectrometer.

3. Scanning tunneling microscope,
30-300 K temperature range.

4. VSM, AC susceptometer, ESR spec-
trometer, set-up for magnetoresistance
measurements with closed circle refrig-
erator and calorimeter for specific heat
measurements in 2-300 K range.

5. X-ray diffractometers (2) with tem-
perature controll within 2-450 Kand 300-
1450 K range.

6. Physical Property Measurement Sys-
tem (Quantum Design model, closed cir-
cle liquifier) equipped with 9 Tesla mag-
net, 2-400 K (VSM: 2-1100 K) tempera-
ture range, options: DC susceptibility,
magnetisation, torque magnetometry,
AC susceptibility, resistance/magneto-
resistance, thermal expansion & magne-
tostriction, thermal transport & thermo-
electric properties, specific heat.

7. Moessbauer spectrometers (4), trans-
mission & CEMS, for 6 isotopes, 4-1000 K
temperature range.

8. NMR spectrometers for proton reso-
nance (15 MHz) and for magnetic mate-
rials, 5-1000 MHz, closed circle refriger-
ator, 2-300 K.

The research staff of the Department
extensively uses synchrotron beamlines
as well as neutron and muon facilities at
the laboratories abroad.

Baza aparaturowa Katedry zawiera:

1. Zestaw MBE do preparatyki i analizy
cienkich warstw i nanostruktur, wyposa-
zony w uktady LEED, AES, MOKE
i CEMS z mozliwoscia transferu probek w
warunkach ultrawysokiej prozni.

2. Spektrometr ARUPS-XPS.

3. Skaningowy mikroskop tunelowy, za-
kres temperatur 30-300 K.

4. VSM, susceptometr AC, spektrometr
ESR, zestaw do pomiarow magnetooporu
z chtodziarka, kalorymetr do
pomiarow ciepta wtasciwego w zakresie
2-300 K.

5. Dyfraktometry rentgenowskie (2)
z regulacja temperatury 2-450 K i 300-
1450 K.

6. Zestaw do pomiarow wtasnosci fizycz-
nych - (PPMS-Quantum Design, skra-
plarka helowa w zamknietym obiegu),
magnes 9 Tesli, zakres temperatur 2-400
K (VSM: 2-1100 K), opcje: podatnosc DC,
namagnesowanie, magnetometr tor-
syjny, podatnos¢ AC, opdr/magnetoo-
por, rozszerzalnos¢ termiczna & magne-
tostrykcja, transport cieplny & wtasnosci
termoelektryczne, ciepto wtasciwe.

7. Spektrometry moessbauerowskie (4),
transmisja & CEMS, 6 izotopow, zakres
temperatury 4-1000 K.

8. Spektrometry NMR do rezonansu pro-
tonowego (15 MHz) i do materiatow ma-
gnetycznych, 5-1000 MHz, chtodziarka
helowa w  zamknietym  obiegu,
2-300 K.

Pracownicy naukowi Katedry sg uzyt-
kownikami wigzek promieniowania syn-
chrotronowego oraz laboratoriow neu-
tronowych i mionowych w zagranicznych
osrodkach badawczych.



ACHIEVEMENTS

Determination of structural and mag-
netic properties of Fe/CoO(001) and
Fe/CoO(111) bilayers: Effect of crystal
orientation on the exchange bias (publi-
cation in Phys. Rev. B distinguished as
Editor’s suggestion).

Determination of the nanostructure of
Co ad-atoms at the surface of topologi-
cal insulator Bi,Ses with scanning tunnel-
ing microscopy and their magnetic prop-
erties with XMCD method; observation of
change from a parallel anisotropy to the
perpendicular one with increasing num-
ber and clusterization of atoms.

Finding that the Verwey transition in
magnetite is an effect of charge fluctu-
ations strongly coupled to different
modes of crystal lattice vibrations, on
the basis of inelastic X-ray scattering.
Obtaining materials of Ti-Zr-Ni system
doped with Mn and Co that stay amor-
phous after hydriding, which is very
rarely observed.

Calculation of electrical resistivity of
monoatomic layers in function of tem-
perature and explanation of the nature
of the metal-insulator transition ob-
served in amorphous GdSi alloy.
Determination of electron transfer chan-
nels related to the temperature bistabil-
ity of a Co-Fe-W molecular magnet.
Determination of the crystallographic
structure and the character of magnetic
ordering in multiferroic  Aurivillius
phases.

Determination of structure and elec-
tronic properties of titanium dioxide
thin films with oxygen nonstoichiometry
and anion doping.

10

Okreslenie strukturalnych i magnetycz-
nych wtasciwosci dwuwarstw
Fe/CoO(001) i Fe/CoO(111): Wptyw
orientacji krystalicznej na polaryzacje
wymienng (publikacja w Phys. Rev. B
wyrdzniona jako sugestia edytora).
Okreslenie nanostruktury ad-atomoéw Co
na powierzchni izolatora topologicznego
Bi;Se; metoda skaningowej mikroskopii
tunelowej oraz ich wtasciwosci magne-
tycznych metoda XMCD; stwierdzenie
zZmiany anizotropii rownolegtej na pro-
stopadta ~ przy  wzroscie liczby
i klasteryzacji tych ad-atomow.
Stwierdzenie, ze przemiana Verweya
w magnetycie jest efektem fluktuacji ta-
dunkowych silnie zwiazanych z réznymi
modami drgan sieci krystalicznej, na
podstawie wynikow pomiaréw nieela-
stycznego rozpraszania promieni X.
Uzyskanie materiatow w uktadzie Ti-Zr-
Ni domieszkowanych Mn i Co, ktore po
nawodorowaniu pozostaja w fazie amor-
ficznej, co jest bardzo rzadko spoty-
kane.

Obliczenie opornosci elektrycznej mono-
atomowych warstw metalicznych
w funkcji temperatury i wyjasnienie na-
tury przejscie metal-izolator obserwo-
wanego eksperymentalnie w amorficz-
nym stopie GdSi.

Okreslenie kanatow transferu elektrono-
wego zwigzane z bistabilnoscig tempera-
turowa magnetyka molekularnego Co-
Fe-W.

Okreslenie struktury krystalicznej i cha-
rakteru uporzadkowan magnetycznych w
multiferroicznych fazach Aurivilliusa.
Okreslenie struktury i wtasciwosci elek-
tronowych cienkich warstw dwutlenku
tytanu z niestechiometria tlenowa
i domieszkowaniem anionowym.



ACTIVITY

t. GONDEK, J. CZUB

Member of the Matopolska Regional
Committee of the Physics Competi-
tion

t. GONDEK

Member of the Scientific Selection
Panel of Helmholtz-Zentrum Berlin

CZ. KAPUSTA

Board Member of the Polish Synchro-
tron Radiation Society
Member of Senate of AGH

A. KOLODZIEJCZYK

V-ce Chairman of the Conference
»XVI National Conference on Super-
conductivity Unconventional super-
conductivity and strongly correlated
systems ” Pazdziernik 7-12, 2013 Za-
kopane

A. PAJA

President of the General Control
Committee of the Polish Physical So-
ciety

J. KORECKI

M.

Supervision of X-ray photoemission
microscope (X-PEEM) at the NanoXAS
beamline at Swiss Light Source, de-
velopment of the experimental
beam-line at the Polish National Syn-
chrotron Source SOLARIS.

PRZYBYLSKI

Member of the Programme Commit-
tee of the INTERMAG-2014, 4-8 May
2014, Dresden, Germany

Chairman of the Organising and Pro-
gramme Committee 22nd Interna-
tional Colloquium on Magnetic Films
and Surfaces, 12-17 July 2015, Kra-
kow, Poland

Director of ACMIN-AGH
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Cztonek Matopolskiego Okregowego
Komitetu Olimpiady Fizycznej

Cztonek panelu naukowego Instytutu
Helmholtza w Berlinie

Cztonek Zarzadu Polskiego Towarzy-
stwa Promieniowania Synchrotrono-
wego

Cztonek senatu AGH

V-ce przewodniczacy konferencji
»XVI National Conference on Super-
conductivity Unconventional super-
conductivity and strongly correlated
systems” Pazdziernik 7-12, 2013 Za-
kopane

Przewodniczacy Gtownej Komisji Re-
wizyjnej Polskiego Towarzystwa Fi-
Zycznego.

Nadzor nad mikroskopem fotoe-
misyjnym (X-PEEM) na stanowisku
NanoXAS w Swiss Light Source,
budowa linii pomiarowej na polskim
synchrotronie SOLARIS.

Cztonek Komitetu Programowego IN-
TERMAG-2014, 4-8 May 2014, Dres-
den, Germany

Przewodniczacy Komitetu Organi-
zacyjnego i Komitetu Programowego
22nd International Colloquium on
Magnetic  Films and Surfaces,
12-17 July 2015, Krakow, Poland
Dyrektor ACMiN-AGH



Department of Medical Physics
and Biophysics
Katedra Fizyki Medycznej i Biofizyki

STAFF

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

BIOMEDICAL AND ENVIRONMENTAL RESEARCH GROUP
ZESPOL BADAN BIOMEDYCZNYCH | SRODOWISKOWYCH
prof. dr hab. inz. Marek Lankosz, full professor
dr hab. inz. Zdzistaw Stegowski, associate professor
dr hab. inz. Magdalena Szczerbowska-Boruchowska, associate professor
dr hab. inz. Dariusz Wegrzynek, associate professor ( on leave |AEA)
dr inz. Joanna Dudata, assistant professor
dr inz. Leszek Furman, assistant professor
dr inz. Lucyna Samek, assistant professor
dr inz. Mateusz Czyzycki, teaching assistant (on leave DESY Photon Science)
dr Beata Ostachowicz, teaching assistant
mgr Antoni Ostrowski
inz. Adam Wierzbicki

MOLECULAR BIOPHYSICS AND BIOENERGETICS GROUP
ZESPOL BIOFIZYKI MOLEKULARNEJ | BIOENERGETYKI
prof. dr hab. Kvetoslava Burda, professor
dr Joanna Fiedor, assistant professor
dr Aleksandra Orzechowska, assistant professor
dr Renata Szymanska, assistant professor

BIOMEDICAL IMAGING AND MODELING GROUP

ZESPOL OBRAZOWANIA | MODELOWANIA
prof. dr hab. Henryk Figiel, full professor
dr hab. Zenon Matuszak, associate professor
dr inz. Joanna Chwiej, assistant professor
dr inz. Aleksandra Jung, assistant professor
dr inz. Katarzyna Matusiak, assistant professor
dr Krzysztof Turek, assistant professor

MOESSBAUER SPECTROSCOPY GROUP

ZESPOL SPEKTROSKOPII MOSSBAUEROWSKIE.
prof. dr hab. Stanistaw Dubiel, full professor
dr inz. Jakub Cieslak, assistant professor
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PROFILE

The Department of Medical Physics and
Biophysics consists of four research
groups.

The research activities of Biomedical Im-
aging and Modeling Group cover the sub-
jects of Magnetic Resonance Imaging
based on Nuclear Magnetic Resonance,
optical imaging, modeling of physiologi-
cal processes, nuclear medicine imaging
and dosimetry in diagnostics and therapy
with application of radioactive ele-
ments, application of advanced spectro-
scopic methods in biomedical research.
The research at Biomedical and Environ-
mental Research Group relates mainly to
the investigation of the role of biomod-
ulators in the biochemical mechanism of
the pathogenesis and progress of cancers
and neurodegeneration. Molecular Bio-
physics and Bioenergetics Group re-
search is focused on: photosynthetic
electron transport and oxygen evolu-
tion, organization and physical/chemi-
cal properties of native and model dye-
protein-lipid systems, topography, elas-
ticity and adhesion of normal and patho-
logical cells as well as chemical proper-
ties of functionalized carbon nanotubes.
The research interest of Mossbauer
Spectroscopy Group includes bio-farma-
ceutico-medical physics. The main ob-
ject of the research conducted in the La-
boratory of Mossbauer Spectroscopy con-
cerns investigation of various physical
properties of technologically important
alloys and compounds. Additional inter-
est includes use of the Mossbauer Spec-
troscopy in the investigation of Fe-con-
taining samples of organic or/and phar-
maceutical origin or application (like
ferritin, antianemic medicaments etc).
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Katedra Fizyki Medycznej i Biofizyki
sktada sie z czterech zespotow badaw-
czych. Dziatalnos¢ naukowa Zespotu Ob-
razowania i Modelowania obejmuje te-
matyke obrazowania magnetyczno-rezo-
nansowego opartego o zjawisko magne-
tycznego rezonansu jadrowego, obrazo-
wania optycznego, modelowania proce-
sow fizjologicznych, obrazowania oraz
dozymetrii w diagnostyce i terapii z wy-
korzystaniem izotopow promieniotwor-
czych w medycynie nuklearnej oraz wy-
korzystanie zaawansowanych metod
spektroskopowych w badaniach biome-
dycznych. Badania naukowe prowadzone
w Zespole Badan Biomedycznych i Srodo-
wiskowych dotycza gtownie wyjasnienia
roli biomodulatorow w mechanizmach
biochemicznych patogenezy nowotwo-
réw i chorob neurodegeneracyjnych. Ze-
spot Biofizyki Molekularnej i Bioenerge-
tyki zajmuje sie badaniem: fotosynte-
tycznego transportu elektronow i wy-
dzielania tlenu; organizacji i wtasnosci
fizyko-chemicznych natywnych i mode-
lowych uktadow barwnikowo-biatkowo-
lipidowych; topografii, elastycznosci
i adhezji zdrowych i patologicznych ko-
morek oraz chemicznych wtasnosci funk-
cjonalizowanych nanorurek weglowych.
Zainteresowania naukowe Zespotu Spek-
troskopii Moessbauerowskiej koncen-
truja sie na fizyce ciata statego oraz fi-
zyce bio-farmako-medycznej. Gtéwna
tematyka naukowa dotyczy badania roz-
nych wtasnosci fizycznych  stopow
i zwiazkow technologicznie waznych.
Ponadto zainteresowania naukowe obej-
muja wykorzystanie spektroskopii mo-
essbauerowskiej w badaniach postaci
i wtasnosci zelaza, znajdujacego sie
w probkach organicznych (np. ferry-
tyna), a takze w materiatach farmakolo-
gicznych (lekach) i innych materiatach
o zastosowaniach medycznych.



BIOMEDICAL AND ENVIRONMENTAL RESEARCH GROUP

The research at the Biomedical and En-
vironmental Research Group relates to
the development and application of nu-
clear analytical methods and examina-
tion of dynamic systems. The main top-
ics of interest are biomedical research,
environmental science, and protection
of cultural heritage. Of particular im-
portance is the investigation of the role
of biomodulators in the biochemical
mechanisms of the pathogenesis and
progress of brain gliomas and neuro-
degeneration. The elemental and mo-
lecular chemical micro imaging is per-
formed with the use of the techniques
based on synchrotron radiation, i.e. syn-
chrotron radiation X-ray fluorescence
(SRXRF), X-ray absorption near edge
structure (XANES) spectroscopy, ex-
tended X-ray absorption fine structure
(EXAFS) spectroscopy and Fourier trans-
form infrared micro spectroscopy (FTIR).
The investigations in environmental sci-
ence are connected 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 computational fluid dynamics (CFD)
methods for prediction of related physi-
cal phenomena and evolution of dynamic
system. The CFD results are validated by
tracer experiments. These methods
have been applied to characterize flow
in jet mixers, pipes and in hydrocyclone
classifiers.

The laboratory is equipped with state-
of-art facilities including X-ray fluores-
cence and infrared confocal micro-
scopes, multifunctional X-ray fluores-
cence spectrometer for localized and
bulk elemental ultra trace analysis.
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Projekty badawcze realizowane w Ze-
spole Badan Biomedycznych | Srodowi-
skowych dotycza opracowania i zastoso-
wania jadrowych metod pomiarowych
oraz badania systeméw dynamicznych.
Gtowne kierunki zainteresowan obej-
muja badania biomedyczne, S$rodowi-
skowe jak rowniez ochrone dziedzictwa
kulturowego. Szczegélnie wazne jest
wyjasnienie roli biomodulatoréw w pro-
cesach biochemicznych wzrostu nowo-
tworow i neurodegeneracji. Do obrazo-
wania rozktadu pierwiastkow i biomole-
kut w tkankach na poziomie komorko-
wym stosowane sa techniki oparte na
promieniowaniu synchrotronowym tzn.
synchrotronowa rentgenowska analiza
fluorescencyjna (SRXRF), absorpcja pro-
mieniowania X w poblizu progu absorpcji
(XANES), spektroskopia wykorzystujaca
strukture subtelng blisko progu absorpcji
(EXAFS) oraz mikro-spektroskopia pro-
mieniowania podczerwonego z zastoso-
waniem transformacji Fouriera (FTIR).
Tematyka naukowa w zakresie ochrony
srodowiska dotyczy badania wptywu za-
nieczyszczen powietrza na obiekty mu-
zealne oraz degradacje srodowiska miej-
skiego i wiejskiego. Do okreslania zrodet
emisji zanieczyszczen powietrza stoso-
wane sa zaawansowane metody staty-
styczne.

Zakres badan obejmuje zastosowania
metody numerycznej mechaniki ptynéow
(NMP) do wyznaczania fizycznych wiel-
kosci opisujacych przeptyw w zadanym
uktadzie. Wyniki obliczen NMP weryfiko-
wane sa poprzez badania znacznikowe.
Metoda ta zostata zastosowana do bada-
nia mieszalnikow strumieniowych, ruro-
ciggow oraz hydrocyklonow klasyfikuja-
cych.

Laboratorium jest wyposazone w wysoko
specjalistyczng unikatowa aparature
w tym mikroskopy konfokalne promie-
niowania X i promieniowania podczerwo-
nego, wielozadaniowy rentgenowski
spektrometr fluorescencyjny do mi-
kro/makro analiz ultra sladowych stezen
pierwiastkow.



MOLECULAR BIOPHYSICS AND BIOENERGETICS GROUP

Our research is focused on:

electron transport in photosystem Il
and bacterial reaction centers;
energy transfer in photosystems of
type Il;

role of non-hem iron on the activity
of type Il photosystems;

influence of cytochrme bss9 on the
activity of photosystem II;

oxygen evolution in photosynthesis;
structure, organization and physi-
cal/chemical properties of native
and model dye-protein-lipid sys-
tems;

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

physical properties - topography,
elasticity, adhesion forces - of nor-
mal and pathological cells and their
organelles, and determination of the
influence of selected stimuli on
these properties in both cell types;
mechanical properties of biopoly-
mers and their influence on cell vital
functions such as migration, prolifer-
ation and adhesion;

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

physical and chemical characteriza-
tion of carbon nanotubes;

Applied experimental methods: absorp-
tion and fluorescence spectroscopy, flu-
orescence with double modulation, ther-

moluminescence,

fast polarography,

atomic force microscopy (AFM), MOss-
bauer spectroscopy.
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Badania zespotu dotycza:

transportu elektronow w fotosys-
temie Il i bakteryjnych centrach
reakcji;

transferu energii w obrebie fotosys-
temow typu Il;

wptywu zelaza niehemowego na ak-
tywnosc strony akceptorowej foto-
systemow typu Il;

wptywu cytochromu bsse na aktywn-
0s¢ fotosystemu Il;

wydzielania tlenu w procesie foto-
syntezy;

struktury, organizacji i wtasnosci
fizyko-chemicznych natywnych
i modelowych uktadéw barwnikowo-
biatkowo-lipidowych;

funkcji strukturalnych i ochronnego
dziatania karotenoidow w natywnych
i modelowych kompleksach fotosyn-
tetycznych;

badania wptywu wybranych
czynnikow na wtasnosci fizyczne -
topografie, elastycznos¢ i sity ad-
hezji - niezmienionych i patolog-
icznych komorek;

analizy wptywu wtasnosci
mechanicznych biopolimeréw na
funkcje zyciowe kmorek, m.in. mi-
gracje, poliferacje i adhezje;
wptywu promieniowania joni-
zujacego i jondw metali na sta-
bilnos¢ bton erytrocytow;

charakterystyki fizycznych i che-
micznych  wtasnosci  nanorurek
weglowych;

Stosowane metody badawcze: spektro-
skopia absorpcyjna i fluorescencyjna,
fluorescencja o podwdjnej modulacji,
termoluminescencja, szybka polarogra-
fia, mikroskopia sit atomowych (AFM),
spektroskopia mossbauerowska.



BIOMEDICAL IMAGING AND MODELING GROUP

The research activities of Biomedical Im-
aging and Modeling Group cover the sub-
jects of Magnetic Resonance Imaging
based on Nuclear Magnetic Resonance,
optical imaging, modeling of physiologi-
cal processes, nuclear medicine imaging
and dosimetry in diagnostics and therapy
with application of radioactive ele-
ments, application of advanced spectro-
scopic methods in biomedical research.

MOESSBAUER SPECTROSCOPY GROUP

Our research interests encompassed two
fields: (1) solid state physics, and (2)
bio-pharmaceutical-medical physics.
Our activities in the former were fo-
cused on (a) experimental and theoreti-
cal investigations of various physical
properties, including Debye tempera-
ture, electronic structure, kinetics of
transformation, formation energy, of
the sigma-phase in Fe-X alloy systems
(X=Cr, V, Mo, Re), by means of different
experimental (e. g. Mossbauer Spectros-
copy, Neutron Diffraction, Magnetome-
try, X-ray Diffraction) and theoretical
(Korringa-Kohn-Rostoker Green’s func-
tion) methods, and (b) short-range or-
dering in Fe-Cr alloys - caused by He-ions
irradiation, phase decomposition - and
the Fe-rich border of the miscibility gap
Regarding the latter issue, we were in-
terested in studying with the Mossbauer
spectroscopy forms and dynamics of iron
in various pharmaceutical approximants
of ferritin (Imferon, Ferrum Lek and
Maltofer®).
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Dziatalno$¢ naukowa Zespotu Obrazowa-
nia i Modelowania obejmuje tematyke
obrazowania magnetyczno-rezonanso-
wego opartego o zjawisko magnetycz-
nego rezonansu jadrowego, obrazowania
optycznego, modelowania procesow fi-
zjologicznych, obrazowania oraz dozy-
metrii w diagnostyce i terapii z wykorzy-
staniem izotopow promieniotworczych
w medycynie nuklearnej oraz wykorzy-
stanie zaawansowanych metod spektro-
skopowych w badaniach biomedycznych.

Program naszych badan obejmuje dwie
dziedziny: (1) fizyke ciata statego oraz
(b) fizyke  bio-farmaceutyczno-me-
dyczna. W ramach (1) prowadzone byty
badania (a) réznych wtasnosci fizycznych
fazy sigma takich jak: temperatura De-
bye’a, struktura electronowa, kinetyka
i energia tworzenia sie fazy o, w ukta-
dach Fe-X (X=Cr, V, Mo, Re) przy pomocy
kilku metod eksperymentalnych (spek-
troskopia mossbauerowska,rozpraszanie
neutrondw, magnetometria, rozprasza-
nie promieniowania rentgenowskiego)
oraz metody funkcji Greena, oraz (b)
uporzadkowania bliskiego zasiegu i gra-
nicy obszaru wystepowania tzw. Miscibi-
lity gap w stopach Fe-Cr poddanych na-
promieniowaniu jonami He oraz rozpa-
dowi fazowemu. W ramach (2) badane
byty przy pomocy spektroskopii moss-
bauerowskiej formy i dynamika Fe
w specyfikach farmaceutycznych uwaza-
nych za modele ferrytyny (Imferon, Fer-
rum Lek, Maltofer®) przy pomocy spek-
troskopii mossbauerowskiej.



ACHIEVEMENTS

BIOMEDICAL ENVIRONMENTAL RESEARCH GROUP

The use of oxidation states and
chemical environments of iron and
zinc as potential indicators of brain
tumour malignancy grade.
Determination of variability of sec-
ondary structures of proteins and
level of lipid saturation / unsatura-
tion for dopaminergic nerve cells of
senile brains.

Preliminary determination of bio-
molecular composition of adrenal
gland tumors.

Application of statistical methods to
source identification and apportion-
ment of PM2.5 fraction.

Application of phase tracing method
to evaluation of turbulent diffusivity
distribution in the entire flow field;
simulation results verification by ex-
perimental tracer data.

Wykorzystanie stopnia utlenienia
i otoczenia chemicznego zelaza

i cynku jako  potencjalnych
wskaznikdbw  stopnia  ztosliwosci
nowotwordéw mozgu.

Oznaczenie zmiennosci form

struktury drugorzedowej biatek oraz
stopnia nasycenia/nienasycenia
lipidbw w neuronach dopaminer-
gicznych mdzgdw starczych.
Wstepne oznaczenie sktadu biomole-
kularnego guzow nadnerczy.
Zastosowanie metod statystycznych
do identyfikacji zrodet zaniec-
zyszczen pytowych PM2.5 oraz ich
udziatu w catkowitej masie.
Zastosowanie metody fazy znaczonej
do wyznaczenia rozktadu dyfuzji tur-
bulentnej w polu przeptywu;
weryfikacja symulacji doswiadczal-
nymi wynikami z badan znaczni-
kowych.

MOLECULAR BIOPHYSICS AND BIOENERGETICS GROUP

We reported for the first time that
melanin significantly increases the
stiffness of pigmented melanoma
cells and that the effect depends on
the amount of melanin inside the
cells.

We found that very low doses of neu-
tron radiation (- pSv) resulted in the
membrane skeleton reorganization
of red blood cells and in the change
of their shape due to the Petkau ef-
fect. In addition, we observed that
the oxygen release by hemoglobin in
the irradiated erythrocytes is slowed
down under low partial pressure of
0,.

We showed that trituration of car-
boxylated multiwall carbon nano-
tubes (MWCNT) using a steel mill
caused hydrogen ion release from -
COOH groups and an enhanced COO"
reaction with iron enclosed in
MWCNTs.
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PokazaliSmy, po raz pierwszy, ze
melanina wptywa na wzrost sztywn-
osci upigmentowanych komaérek mel-
anomy. Efekt ten silnie zalezy od
ilosci melaniny w komaorkach.
Zaobserwowalismy, ze bardzo mate
dawki (-~ pSv) promieniowania neu-
tronowego wywotuja zmiane organi-
zacji szkieletu btonowego czer-
wonych ciatek krwi oraz ksztattu
komoérek w wyniku efektu Petkau.
Ponadto, zauwazyliSmy, ze uwalni-
anie tlenu przez hemoglobine w
naswietlanych  komoérkach  jest
spowolnione w warunkach niskiego
cisnienia parcjalnego O,.
PokazalisSmy, ze rozdrabnianie kar-
boksylowanych wielosciennych nano-
rurek weglowych (MWCNTs) przy
uzyciu stalowego mtyna powoduje
uwolnienie jonéw wodoru z grup -
COOH i wzmozenie reakcji COO
z zelazem zawartym w MWCNTSs.



Optimalization of radiological expos-
ing valuation for patients subjecting
of short living radioisotopes therapy
accomplished using the dedicated
dosimetric phantom.

The research aimed to optimaliza-
tion of quantitative description of
bilirubin kinetics during the extra-
corporeal liver therapy was con-
ducted. The elaborated 2-compat-
ment model decribing the elimina-
tion of bilirubin during the process of
vicarious liver therapy was verified
bsing on two clinical groups of pa-
tients.

The solutions of set of Bloch’s equa-
tions for NMR with fractional deriva-
tives (Caputo type) were investi-
gated using space of states and
Adomian methods. The numerical
simulations for selected set of pa-
rameters (Simulink, Runge-Kutta
method) were performed to test the
solutions.

The exploatation of the ,,Cirrus 2
Open” imaging system was started.
The investigations of the rabbit
bones with biocompatible implants
were performed nad the magnetic
resonance images of implants with
magnetic nanoparticles were made.
The analysis of Vawelet and Curvelet
transforms as the potential algo-
rithm for nosie elimination and edges
detection in tha magnetics resonace
image was performer.

The theoretical analysis of the Hal-
bach type permanent magnets con-
figuration in application to Magnetic
Resonance Imaging was made, what
is important for improvement of low
field MRI systems. The motivation of
this work is a possibility of magnets
weight reduction, what could enable
the application of such MRI system in
the space station.

BIOMEDICAL IMAGING AND MODELING GROUP
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Dokonano optymalizacji oceny na-
razenia radiologicznego pacjentow
poddawanych terapii radioizotopami
krotkozyciowymi, dzieki opracowa-

niu dedykowanego fantomu
dozymetrycznego.
Prowadzono badania z zasto-

sowaniem modeli matematycznych
w celu optymalizacji opisu iloscio-
wego kinetyki bilirubiny podczas
pozaustrojowej terapii watroby.
Opracowany 2-kompartmentowy
model opisu usuwania bilirubiny pod-
czas terapii zastepczej watroby zos-
tat zweryfikowany w oparciu o dwie
grupy kliniczne.

Przebadano rozwigzania uktadu ro-
wnan Blocha o niecatkowitych
pochodnych (pochodne typu Caputo)
dla warunkbw NMR metodami
przestrzeni standw oraz metoda
Adomiana. Wykonano takze symula-
cje numeryczne (Simulink, metody
Runge-Kutta)) dla wybranego zest-
awu parametrow.

Rozpoczeto eksploatacje systemu
obrazowania ,,Cirrus 2 Open” uru-
chomionego w roku ubiegtym.
Przeprowadzono badania kosci kro-
lika z implantami biokompatybilnymi
i wykonano technika obrazowania
magnetyczno-rezonansowego obrazy
implantow domieszkowane nano-
czastkami magnetycznymi.
Przeprowadzono analize trans-
formaty falkowej i transformaty
Curvelet jako algorytmu usuwania

szumu i wykrywania krawedzi
w obrazach magnetyczno-re-
zonansowych.

Przeprowadzono analize teoretyczng
dotyczaca zastosowania konfiguracji
magnesow trwatych typu Halbacha
do obrazowania magnetyczno re-
zonansowego, Cco ma istotne
znaczenie dla doskonalenia sys-
temow niskopolowych. Motywacja
do tych prac jest mozliwos¢ duzej re-
dukcji masy magnesu, co umozliwito
by zastosowanie takiego systemu di-
agnostycznego na stacji kosmicznej.



o The study of the pathogenesis of ep-
ilepsy in the electrical kindling ani-
mal model of seizures was carried
out. To realize the research purposes
the elemental (using X-ray fluores-
cence spectroscopy) and biochemi-
cal (using FTIR microspectroscopy)
changes occurring in the hippocam-
pal formation as a result of repeated
electrical stimulation were ana-
lyzed. The obtained results showed
that among the phenomena respon-
sible for lowering of the seizure
threshold and appearance of sponta-
neous seizures in this animal model
the mossy fibers sprouting should be
taken into account.

MOESSBAUER SPECTROSCOPY GROUP

e Experimental demonstration that
the o—c phase transformation in
equiatomic cold-rolled Fe-V alloys
proceeds via an intermediate B2-
phase.

e Experimental measurement and the-
oretical calculation of the electronic
structure of the sigma-phase in the
Fe-Mo alloys.

e Determination of the Fe-rich border
of the miscibility gap and activation
energy of a phase separation in Fe-
Cr alloy system

e Calculation of the formation energy
of the sigma-phase in the Fe-V alloy
system

e Determination of the effect of heat
treatments on the short-range order
in Fe-Cr alloys
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Prowadzono studia nad mechaniz-
mami patogenezy padaczki w zwie-
rzecym modelu drgawek roz-
niecanych elektrycznie. W tym celu
analizowano zmiany pierwiastkowe
(przy uzyciu rentgenowskiej mikros-
kopii fluorescencyjnej) i biochem-
iczne (przy uzyciu mikrospektros-
kopii FTIR) zachodzace w formacji
hipokampa na skutek wielokrotnej
stymulacji elektrycznej. Uzyskane
wyniki wykazaty, ze wsrod zjawisk
odpowiedzialnych za trwate ob-
nizenie progu pobudliwosci
drgawkowej i pojawienie sige spon-
tanicznych drgawek padaczkowych
w tym modelu odpowiedzialne moze
by¢ miedzy innymi  zjawisko
kietkowania wtokien mszatych.

Wykazanie na drodze eksperymen-
talnej, ze transformacja o—oc
w kwaziréwnowagowych walcowa-
nych na zimno stopach Fe-V zachodzi
poprzez posrednia faze B2.

Pomiar i obliczenia struktury el-
ektronowej w stopach o-FeMo.
Wyznaczenie wartosci rozpuszczal-
nosci chromu w zelazie oraz energii
aktywacji procesu rozpadu fazowego
w uktadzie Fe-Cr.

Obliczenie energii tworzenia sie fazy
sigma w uktadzie Fe-V.

Zbadanie wptywu obrobki termicznej
stopow Fe-Cr na uporzadkowanie
bliskiego zasiegu.



ACTIVITY

K. BURDA

A member of Scientific Committee at
the Faculty of Physics and Applied
Computer Science AGH

A member of Scientific Council at
Multidisciplinary School of Engineer-
ing in Biomedicine, AGH University of
Science and Technology (since 2009)
Head of the BIONAN consortium
(since 2008)

A member of Recall Committee of
Privileges for PhD Students at the
Faculty of Physics and Applied Com-
puter Science AGH

M. CZYZYCKI

Member of the European Microbeam
Analysis Society (since 2009)
Member of the European X-ray Spec-
trometry Association (since 2010)
Reviewer for the “Nukleonika” jour-
nal

. FURMAN

Supervisor of students trainings for
Technical Physics and Applied Com-
puter Science

Reviewer for the journals: Nukle-
onika, Computers & Chemical Engi-
neering, Chemical Engineering and
Processing: Process Intensification,
Chemical Industry & Chemical Engi-
neering Quarterly

Coordinator in project "Fizyka - Twoj
wybor, Twoja przysztos¢” for Tech-
nical Physics

. MATUSZAK

President of Cracow Branch of the
Polish Biophysical Society
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Cztonek Komisji d/s Nauki na
Wydziale Fizyki i Informatyki Sto-
sowanej AGH

Cztonek Rady Programowej
Miedzywydziatowej Szkoty Inzynierii
Biomedycznej AGH - Akademii Gor-
niczo-Hutniczej (od 2009)

Kierownik konsorcjum BIONAN (od
2008)

Cztonek Odwotawczej Komisji Dyscy-
plinarnej dla Doktorantow na
Wydziale Fizyki i Informatyki Sto-
sowanej AGH

Cztonek Europejskiego Towarzystwa
Analizy Mikrowiazka (EMAS) (od
2009)

Cztonek Europejskiego Stowarzysze-
nia Spektrometrii Promieniowania
Rentgenowskiego (EXSA) (od 2010)
Recenzent czasopisma ,,Nukleonika”

Petnomocnik Dziekana ds. praktyk
studenckich na kierunkach Fizyka
Techniczna i Informatyka Stosowana,
Wydziatu Fizyki i Informatyki Stoso-
wanej AGH

Recenzent czasopism: Nukleonika,
Computers & Chemical Engineering,
Chemical Engineering and Pro-
cessing: Process Intensification, Che-
mical Industry & Chemical Engineer-
ing Quarterly

Koordynator projektu "Fizyka - Twoj
wybor, Twoja przysztos¢” dla Fizyki
Technicznej

Prezes Krakowskiego Oddziatu Pol-
skiego Towarzystwa Biofizycznego
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. LANKOSZ

Member of X-Ray Spectrometry Advi-
sory Board (since 2008)

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

Member Committee of Nuclear Tech-
nology at the National Atomic Energy
Agency (since 2009)

Member of Editorial Board of , Nukle-
onika” (since 2010)

Co-chairmen of the International
Conference on Development and Ap-
plications of Nuclear Technologies
NUTECH-2014

. ORZECHOWSKA

A member of National Qualification
Framework for specialization of Med-
ical Physics at the Faculty of Physics
and Applied Computer Science AGH
A member of Enrolment Committee
at the Faculty of Physics and Applied
Computer Science, AGH

. SAMEK

Member of Editorial Board of “Euro-
pean Journal of Environmental Sci-
ences” (since 2012)

A member of Enrolment Committee
at the Faculty of Physics and Applied
Computer Science, AGH

Reviewer for X-ray Spectrometry,
Analytica Chimica Acta, Science of
the Total Environment, Aerosol and
Air Quality Research

. STEGOWSKI

Member of Editorial Board - Nucle-
onic Bulletin

Member of International Scientific
Committee of the Seventh Interna-
tional Conference on Tracers and
Tracing Methods, Marrakech, Mo-
rocco

Reviewer for the journals: Applied
Radiation and Isotopes, Powder
Technology
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Cztonek Komitetu Doradczego czaso-
pisma X-Ray Spectrometry (od 2008)
Cztonek Rady Naukowej Instytutu
Chemii | Techniki Jadrowej (od 2002)
Cztonek Komitetu Technologie Ja-
drowe przy Panstwowej Agencji Ato-
mistyki

Cztonek Komitetu Redakcyjnego cza-
sopisma “Nukleonika” (od 2010)
Cztonek Zespotu interdyscyplinar-
nego do spraw Programu wspierania
infrastruktury badawczej w ramach
Funduszu Nauki i Technologii Pol-
skiej

Wspétprzewodniczacy Miedzynaro-
dowej Konferencji Rozwoj i Zastoso-
wania Technologii Jadrowych NU-
TECH-2014

Cztonek zespotu ds. wdrazania Krajo-
wych Ram Kwalifikacji Ksztatcenia
dla kierunku ,,Fizyka medyczna” na
Wydziale Fizyki i Informatyki Stoso-
wanej AGH

Cztonek Wydziatowej Komisji Rekru-
tacyjnej na Wydziale Fizyki i Infor-
matyki Stosowanej AGH

Cztonek Komitetu Redakcyjnego cza-
sopisma “European Journal of Envi-
ronmental Sciences” (od 2012)
Cztonek Wydziatowej Komisji Rekru-
tacyjnej na Wydziale Fizyki | Infor-
matyki Stosowanej AGH

Recenzent czasopism X-ray Spectro-
metry, Analytica Chimica Acta,
Science of the Total Environment,
Aerosol and Air Quality Research

Cztonek Komitetu Redakcyjnego Biu-
letynu Nukleonicznego

Cztonek komitetu naukowego kon-
ferencji “Seventh International Con-
ference on Tracers and Tracing
Methods”, Marrakech, Morocco
Recenzent czasopism: Applied Radi-
ation and Isotopes, Powder Technol-

ogy
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. FIGIEL

Cztonek Zarzadu Gtéwnego Polskiego
Towarzystwa Fizycznego
Przewodniczacy Komisji Rewizyjnej
Polskiego Stowarzyszenia Wodoru i
Ogniw Paliwowych

Przewodniczacy Rady Konsorcjum BI-
OMAR

Cztonek Rady Programowej
Miedzywydziatowej Szkoty Inzynierii
Biomedycznej AGH

Cztonek Miedzynarodowego
Komitetu Koordynacyjnego
Miedzynarodowych Sympozjow

Uktadow Metal- Wodor

Sekretarz Oddziatu Krakowskiego So-
cietas Humboldtiana Polonorum,
Ekspert Polskiej Komisji Akredyta-
cyjnej w dziedzinie Fizyki

. JUNG

Vice Chairman of the Krakow Branch
of the Polish Society of Medical Phys-
ics

Coordinator for Medical Physics field
in the project "Now physics. New
forms of education closer to employ-
ers”

Member of the unit preparing the Ac-
creditation for the Medical Physics
Supervisor of the students trainings
at the Inter-Faculty School of Bio-
medical Engineering at AGH

. MATUSIAK

Chairman of the Unit for National
Qualification Frame Introduction for
Medical Physics Course

Member of the unit preparing the Ac-
creditation for the Medical Physics
Member of the unit for teaching
quality at the Faculty of Physics and
Applied Computer Science
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Member of the Main Board of the Po-
lish Physical Society

Chairman of the Auditorial Comission
of the Polish Fuel Cell and Hydrogen
Association

Chairman of the board of BIOMAR
Consortium

Member of the Program Board of the
Inter-Faculty School of Biomedical
Engineering at AGH

Member of International Steering
Committee of the International Sym-
posia on Metal Hydrogen Systems
Secretary of the Krakow Branch of
the Societas Humboldtiana Polono-
rum

Expert in physics of the Polish Accre-
ditation Committee

Zastepca Przewodniczacego Oddzia-
tu Krakowskiego Polskiego Towarzy-
stwa Fizyki Medycznej

Koordynator ds. Kierunku Fizyka Me-
dyczna projektu “Teraz Fizyka.
Nowe formy ksztatcenia blizej praco-
dawcy”

Cztonek zespotu ds. przygotowania
akredytacji dla kierunku Fizyka Me-
dyczna

Opiekun praktyk studenckich dla
Miedzywydziatowej Szkoty Inzynierii
Biomedycznej

Przewodniczaca zespotu ds. Wdraza-
nia Krajowych Ram Kwalifikacji dla
kierunku Fizyka Medyczna

Cztonek zespotu ds. przygotowania
akredytacji dla kierunku Fizyka Me-
dyczna

Cztonek zespotu ds. Jakosci Ksztatce-
nia na Wydziale Fizyki i Informatyki
Stosowanej AGH



. CHWIEJ

Member of the Young Researcher
Council by the Ministry of Science
and Higher Education

. M. DUBIEL

Member of the University’s Senate
Commission for Discipline of Stu-
dents

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

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

Member of the Research Board of Ad-
visors of The American Biographical
Institute (since 2005)

Panel Member for Fellows at the In-
stitute of Physics (IOP), London
Reviewer for Intermetallics, Journal
of Physics and Chemistry of Solids,
Nukleonika, Physica Status Solidi (b)
Member of the Editorial Board for
Applied Sciences

. DUDALA

Secretary of the Krakow Branch of
the Polish Society of Medical Physics
A member of Enrolment Committee
at the Faculty of Physics and Applied
Computer Science, AGH

Member of the unit for teaching
quality at the Faculty of Physics and
Applied Computer Science, AGH
Assistant Radiation Protection Super-
visor at the Faculty of Physics and
Applied Computer Science

M. SZCZERBOWSKA-BORUCHOWSKA

Dean’s Plenipotentiary for Quality of
Education

Team Coordinator for the accredita-
tion of Medical Physics study
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Cztonek Rady Mtodych Naukowcéw
powotanej przez Ministra Nauki i
Szkolnictwa Wyzszego

Cztonek Senackiej Komisji ds. Dyscy-
plinarmych Studentéw

Cztonek Instytutu Fizyki w Londynie
w randze Fellow

Cztonek Mossbauer Century Club,
USA

Cztonek Komitetu Doradczego Ame-
rykanskiego Instytutu Biograficznego
(ABI)

Cztonek Komisji ds. Fellows w Insty-
tucie Fizyki w Londynie (IOP)
Recenzent czasopism Intermetallics,
Journal of Physics and Chemistry of
Solids, Nukleonika, Physica Status
Solidi (b)

Cztonek Komitetu Redakcyjnego cza-
sopisma Applied Sciences

Sekretarz Oddziatu Krakowskiego
Polskiego Towarzystwa Fizyki Me-
dycznej

Cztonek Wydziatowej Komisji Rekru-
tacyjnej na Wydziale Fizyki | Infor-
matyki Stosowanej AGH

Cztonek zespotu ds. Jakosci Ksztatce-
nia na Wydziale Fizyki i Informatyki
Stosowanej AGH

Zastepca Wydziatowego Inspektora
Ochrony Radiologicznej

Petnomocnik Dziekana ds. Jakosci
Ksztatcenia

Przewodniczacy zespotu ds. przygo-
towania akredytacji na kierunku Fi-

zyka Medyczna



Department of Condensed Matter Physics
Katedra Fizyki Materii Skondensowanej

STAFF

HEAD
prof. dr hab. inz. Krzysztof Wierzbanowski full professor.

prof. dr hab.Stanistaw Kaprzyk full professor

prof. dr hab. inz. Wojciech tuzny full professor.
prof. dr hab. Wiestawa Sikora full professor

prof. dr hab. Janusz Wolny full professor

prof. dr hab. inz. Janusz Tobota associate professor
prof. dr hab. inz. Andrzej Zieba associate professor.
dr hab. inz. Andrzej Baczmanski associate professor.
dr hab. inz. Jacek Tarasiuk associate professor.

dr hab. inz. Andrzej Bernasik associate professor
dr inz. Pawet Armatys assistant professor

dr inz. Jakub Haberko assistant professor

dr inz.Jan Kulka assistant professor

drJacek Niziot assistant professor

dr Lucjan Pytlik assistant professor

dr inz. Maciej Sniechowski assistant professor

dr inz. Barttomiej Wiendlocha assistant professor
dr inz. Sebastian Wronski assistant professor

dr inz. Roman Wawszczak teaching assistant

dr inz. Pawet Kuczera teaching assistant

dr inz. Marianna Marciszko teaching assistant

dr inz. Marcin Wronski teaching assistant
Wtadystaw Btaszczyk

Ryszard Skotnicki

PROFILE

Scientific activities of the Department Dziatalnos¢ naukowa Katedry koncen-

are mainly focused on the following top- truje sie na nastepujacych zagadnie-

ics: niach:

e Properties and symmetry analysis of e Witasnosci i analiza symetryczna wy-
selected phases of ordered struc- branych faz struktur uporzadkowa-
tures nych

e Studies of aperiodic structures e Badanie struktur aperiodycznych
Deformation, recrystallization and e Odksztatcenia, rekrystalizacja oraz
internal stresses in polycrystalline naprezenia wewnetrzne w materia-
materials tach polikrystalicznych

o Electron structure of the solid state e Struktura elektronowa ciat statych
Polymer research e Badanie polimeréw

¢ Theory of measurement uncertainty e Teoria niepewnosci pomiarow
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ACHIEVEMENTS

Edition of the book:Andrzej Zieba,
Analiza danych w naukach scistych
i technice, PWN, Warszawa, 2013
(ISBN: 978-83-01-17303-6).
Determination of stress distribution
between phases and mechanical
properties of the individual phases in
duplex stainless steel and pearlitic
steel.

Application of the synchrotron radia-
tion for diffraction measurements of
stresses in surface layers of polycrys-
talline materials.

Examination of the mechanisms and
simple explanation of the appear-
ance of two types of rolling texture
in f.c.c. metals.

Clarification of the impact of asym-
metric rolling on the microstructure
and texture of titanium and alumi-
num.

Development of the method for ana-
lyzing of bone trabecula growth into
polymer scaffold.

Explanation of high efficiency of
thermoelectric conversion in n-
doped Mg:Si1,Snyx  semiconducting
systems as resulted from the conver-
gence of the electron conduction
bands.

Theoretical study of the effect of the
resonant-like impurity Tl in the PbTe
matrix on electron transport proper-
ties.

Investigation of real space structure
factor and of scaling factor for quasi-
crystals.

Observation of the net electric di-
pole moments reorientation at
poly(methyl methacrylate) /gold in-
terface modified by self assembled
monolayers terminated with car-
boxyl group that can be attributed
to the inter-association and depo-
larization effects between the pol-
ymer and the SAM caused by hy-
drogen bonds.

25

Wydanie ksiazki: Andrzej Zieba, Ana-
liza danych w naukach scistych
i technice, PWN, Warszawa, 2013
(ISBN: 978-83-01-17303-6).
Wyznaczenie rozktadu naprezen mie-
dzy fazami oraz wtasnosci mecha-
nicznych poszczegélnych faz w nie-
rdzewnej stali dwufazowej oraz
w stali perlitycznej.

Zastosowanie promieniowania syn-
chrotronowego do dyfrakcyjnych po-
miarow naprezen w warstwach po-
wierzchniowych materiatow polikry-
stalicznych.

Zbadanie mechanizmoéw oraz proste
wyjasnienie powstawania dwoch ty-
pow tekstur walcowania metali
o strukturze regularnej $ciennie cen-
trowanej.

Wyjasnienie wptywu walcowania
asymetrycznego na mikrostrukture
i teksture tytanu i aluminium.
Opracowanie metody analizy wrasta-
nia beleczek kostnych w strukture
polimerowego implantu.
Wyjasnienie duzej sprawnosci kon-
wersji termoelektrycznej n-domiesz-
kowanych uktadow potprzewodza-
cych Mg;Si1«Sny w oparciu o mecha-
nizm konwergencji elektronowych
pasm przewodnictwa.

Teoretyczne badania wptywu do-
mieszki rezonansowej Tl w matrycy

PbTe na elektronowe wtasnosci
transportowe.
Badanie czynnika strukturalnego

w przestrzeni rzeczywistej i czynnika
skalowania dla kwazikrysztatow.

Obserwacja zmiany orientacji el-
ektrycznego momentu dipolowego
powstatego na granicy poli(me-
takrylanem metylu) a ztotem mo-
dyfikowanej warstwg samoorgani-
Zujaca sie zakonczong grupa kar-
boksylowa co jest wynikiem efektow
asocjacji i depolaryzacji wiazan
wodorowych pomiedzy polimerem
a warstwa samoorganizujaca sie.



Investigation of possible BH4 rota-
tions and ordering of their principal
axes in metal borohydrides by tensor
type symmetry analysis.

ACTIVITY

A. BACZMANSKI

Member of Scientific Committees of
International Conferences: “Euro-
pean Conference on Residual
Stresses (ECRS)” and “Size-Strain
Conference”

Reviewer of : Journal of Composite
Materials, Scripta Materialia

W. LUZNY

Member of Intern. Advisory Board of
Int. Conference on X-Ray Investiga-
tions of Polymer Structure (XIPS),
Expert of National Science Centre,
panel ST5 "Materials and synthesis”,
Member of the Senate of AGH Uni-
versity of Science and Technology,
Chairman of the AGH Senate Com-
mittee for Budget,

Member of the Scientific Committee
of M. Smoluchowski Scientific Con-
sortium "Matter-Energy-Future”
(KNOW),

Member of the Commission for the
future employment of assistant pro-
fessors.

W. SIKORA

Member of Committee of Crystallog-
raphy, Polish Academy of Science,
Member of Commission on Magnetic
Structures of the International Un-
ion of Crystallography,

Member of Polish Society of Neutron
Diffraction,

Member of 2014 IUCr International
Program Committee.
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Badanie mozliwosci rotacji klastrow
BH4 i uporzadkowania ich osi swo-
bodnych w borowodorkach metali
za pomocy analizy symetrycznej
typu tensorowego.

Cztonek Komitetow Naukowych Mie-
dzynarodowych Konferencji: Euro-
pean Conference on “Residual Stres-
ses (ECRS)” oraz “Size-Strain oraz
Size and Strain”

Recenzent czasopism: Journal of
Composite Materials, Scripta Materi-
alia

Cztonek: Intern. Advisory Board of
Int. Conference on X-Ray Investiga-
tions of Polymer Structure (XIPS),
Ekspert Narodowego Centrum Nauki
w panelu ST5 "Synteza i materiaty”
Senator AGH,

Przewodniczacy Senackiej Komisji
ds. Budzetu,

Cztonek Rady Naukowej Krakow-
skiego Konsorcjum Naukowego im.
M. Smoluchowskiego ,,Materia - Ener-
gia - Przysztos¢” (KNOW),

Cztonek Wydziatowej Komisji ds. ro-
tacji adiunktow.

Cztonek Komitetu Krystalografii Pol-
skiej Akademii Nauk,

Cztonek Komisji Struktur Magnetycz-
nych Miedzynarodowej Unii Krystalo-
graficznej,

Cztonek Polskiego Towarzystwa Roz-
praszania Neutrondw,

Cztonek 2014 IUCr International Pro-
gram Committee.


http://www.agh.edu.pl/pl/uczelnia/wladze-agh/senat/senackie-komisje/senacka-komisja-ds-budzetu.html
http://www.agh.edu.pl/pl/uczelnia/wladze-agh/senat/senackie-komisje/senacka-komisja-ds-budzetu.html

—

—

. TARASIUK

Rector’s representative for Quality
of Teaching,

Member of the jury of the competi-
tion under the patronage of the Rec-
tor: Lecture Notes in the Internet,
Referee of the projects of National
Science Centre (NCN).

Member of the Programme Centre
for Distance Education at AGH.

. TOBOLA

Reviewer of Physical Review Letters
& Physical Review B

Member of International Scientific
Committees of ECT Conferences by
European Thermo-Electrical Society,
member of European Thermoelectric
Society Board (since 2008)

Member of International Advisory
Board of the International Confer-
ence on Thermoelectrics, Kobe, Ja-
pan (2013) .

Referee of the projects of National
Science Centre (NCN).

K. WIERZBANOWSKI

Head of the Department of Con-
densed Matter Physics,

Chairman of the Board IV for Scien-
tific Research of AGH University of
Science and Technology,

Member of International Scientific
Committees of Conferences on: Me-
chanical Stress Evaluation by Neu-
trons and Synchrotron Radiation
(MECA SENS),

Member of the evaluation committee
for measurement projects in L.L.B.
Saclay, France ('la Table Ronde’) ,
Member of Board of Reviewers: Ar-
chives of Metallurgy and Materials,
Reeferee of American Physical Soci-
ety for journals: Phys. Review Let-
ters and Physical Review B.
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Petnomocnik Rektora ds. Jakosci
Ksztatcenia,

Cztonek jury konkursu pod patrona-
tem JM Rektora Notatki w Interne-
cie.

Recenzent projektow Narodowego
Centrum Nauki (NCN).

Cztonek Rady Programowej Osrodka

Edukacji Niestacjonarnej AGH.

Staty recenzent APS (American Phy-
sical Society) czasopism Physical
Review Letters & Physical Review B.
Cztonek miedzynarodowych komite-
tow naukowych organizujacych kon-
ferencje: ECT Europejskiego Towa-
rzystwa Termoelektrycznego
Cztonek European Thermoelectric
Society Board (od 2008)

Cztonek miedzynarodowego komi-
tetu konferencji: Thermoelectrics,
Kobe, Japonia (2013)

Recenzent projektow Narodowego
Centrum Nauki (NCN).

Kierownik Katedry Fizyki Materii
Skondensowanej,

Przewodniczacy Zespotu IV Badan
Naukowych AGH,

Cztonek miedzynarodowych komite-
tow naukowych organizujacych kon-
ferencje z cyklu: Mechanical Stress
Evaluation by Neutrons and Synchro-
tron Radiation (MECA SENS),
Cztonek komitetu ewaluacyjnego
projektow pomiarowych w L.L.B.
Saclay, Francja ('la Table Ronde') ,
Cztonek komitetu recenzentow cza-
sopisma Archives of Metallurgy and
Materials ,

Recenzent American Physical Society
do czasopism: Phys. Review Letters
oraz Physical Review B.



. WOLNY

Dean of the Faculty of Physics and
Applied Computer Science,

Member of the Senate of AGH Uni-
versity of Science and Technology
Member of Committee of Crystallog-
raphy, Polish Academy of Science,
Organizer of International Confer-
ence on Quasicrystals (1CQ12), Kra-
kéw, 1-6 September 2013.

. ZIEBA

Chairman of University Group for Di-
dactic Audit,

Polish Physical Society: belongs to
Main Board and member of Commis-
sion for Rewards and Distinctions,
Reviewer of Metrology and Measure-
ment Systems, and Pomiary, Au-
tomatyka Kontrola,

Scientific supervisor of the Under-
graduate Student Laboratory.
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Dziekan Wydziatu Fizyki | Informatyki
Stosowanej,

Senator AGH,

Cztonek Komitetu Krystalografii Pol-
skiej Akademii Nauk.

Organizator konferencji: Internatio-
nal Conference on Quasicrystals
(1CQ12), Krakow, 1-6 wrzesnia 2013.

Przewodniczacy Uczelnianego Ze-
spotu Audytu Dydaktycznego,
Polskie Towarzystwo Fizyczne: na-
lezy do Zarzadu Gtéwnego oraz czto-
nek Komisji Nagrod i Wyroznien,
Recenzent Metrology and Measure-
ment Systems, oraz Pomiary, Auto-
matyka Kontrola,

Opiekun naukowy studenckiej Pra-
cowni Fizycznej.



Department of Applied Informatics
and Computational Physics
Katedra Informatyki Stosowanej

i Fizyki Komputerowej

STAFF

HEAD
prof. dr hab. Krzysztof Kutakowski, full professor

COMPLEX SYSTEMS GROUP
ZESPOL UKLADOW ZtOZONYCH

prof. dr hab. Krzysztof Kutakowski, full professor
prof. dr hab. inz. Zbigniew Kakol, full professor (till 01.10.2013)
dr hab. Andrzej Lenda, associate professor

dr inz. Antoni Dydejczyk, assistant professor

dr inz. Przemystaw Gawronski, assistant professor
dr inz. Piotr Gronek, assistant professor

dr inz. Matgorzata Krawczyk, assistant professor
dr inz. Krzysztof Malarz, assistant professor

dr inz. Maciej Wotoszyn, assistant professor

dr inz. Barbara Kawecka-Magiera, senior lecturer
dr inz. Grazyna Krupinska, senior lecturer

dr inz. Janusz Malinowski, senior lecturer

NANOSTRUCTURES AND NANODEVICES THEORY GROUP
ZESPOL TEORII NANOSTRUKTUR | NANOURZADZEN

prof. dr hab. Stanistaw Bednarek, full professor
prof. dr hab. Janusz Adamowski, full professor
prof. dr hab. inz. Barttomiej Szafran, associate professor
dr inz. Tomasz Chwiej, assistant professor
dr inz. Barttomiej Spisak, assistant professor
dr. inz. Michat Nowak, teaching assistant
dr. inz. Pawet Szumniak, teaching assistant
dr. inz. Pawel Wéjcik, teaching assistant
BIOMETRIC GROUP
ZESPOL BIOMETRII

dr hab. inz. Saeed Khalid, associate professor

mgr inz. Krzysztof Misztal, teaching assistant
mgr inz. Adam Szczepanski, teaching assistant
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http://home.agh.edu.pl/bszafran
http://fatcat.ftj.agh.edu.pl/~chwiej
http://fatcat.ftj.agh.edu.pl/~spisak/

PROFILE

COMPLEX SYSTEMS GROUP

Research is conducted in a few threads;
below the topics are mentioned which
are concentrated in the Complex Sys-
tems Group. One of them is connected
with the collaboration with laboratories
of material sciece at the Universidad del
Pais Vasco, San Sebastian, and Instituto
de Ciencia de Materiales de Madrid,
CSIC. In particular, we are modeling hys-
teresis loops in micro- and nanoscopic
systems. Other directions of research
deal with modeling sociological pro-
cesses in general frames of game theory
and with statistical mechanics of com-
plex networks. A separate group of re-
search issues is due to quantum theory
of nanoscopic systems, developed by
prof. Jozef Spatek.

Badania prowadzone sa w kilku kierun-
kach; wymieniamy tu tematy skoncen-
trowane w Zespole Uktadow Ztozonych.
Jeden z tych kierunkéw wigze sie
Z wspotpraca z laboratoriach fizyki ma-
teriatowej na Universidad del Pais Va-
sco, San Sebastian, iw Instituto de Cien-
cia de Materiales de Madrid, CSIC. Mode-
lowane sa m. in. petle histerezy uktadéw
mikro- i nanoskopowych. Inne kierunki
badan to modelowanie proceséw spo-
tecznych w ramach szeroko pojetej teo-
rii gier oraz mechanika statystyczna
sieci ztozonych. Osobna grupa tematow
jest kwantowa teoria uktadow nanosko-
powych, rozwijana przez prof. Jozefa
Spatka.

NANOSTRUCTURES AND NANODEVICES THEORY GROUP

e theory of electronic properties of
quantum dots

e computer simulations of qubits and
logic gates in nanodevices

e theory of electron quantum
transport in quantum wells and nan-
owires

e modeling spin-orbit coupling effects
in quantum dot

e simulation of electron spin transport
through resonant tunnelling diodes
and quantum rings

e investigation of the conductivity in
quantum rings

e superconductivity in
nanostructures

metallic
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e teoria elektronowych wtasnosci kro-
pek kwantowych

e symulacje komputerowe kubitow
i bramek logicznych w nanourzadze-
niach

e teoria kwantowego transportu elek-
trondéw w studniach i drutach kwan-
towych

¢ modelowanie oddziatywania spin-or-
bita w kropkach kwantowych

¢ symulacja transportu spinu w rezo-
nansowych diodach tunelowych
i pierscieniach kwantowych.

e badanie przewodnictwa elektrono-
wego pierscieni kwantowych

e nadprzewodnictwo w metalicznych
strukturach niskowymiarowych



BIOMETRIC GROUP

The scientific interests of the Group in-
clude:
e Automatic verification of human
identity
e Automatic techniques
recognition
e Analysis and processing of digital im-
ages and signals
e New diagnostic techniques in medi-
cine
During 2013 the group conducted many
new studies in this field, including devel-
opment of iris and retina recognition and
verification algorithms, face anatomy
studies, oxidation and ECG signal analy-
sis.
The group also secured funding for crea-
tion of biometrical research laboratory
which is currently pending and success-
fully prepared 12th edition of Interna-
tional Conference on Computer Infor-
mation Systems and Industrial Manage-
ment Applications (CISIM) which took
place in Cracow in September.
The group also promotes the idea of the
use of biometrics solutions in everyday
life to improve the public safety and
quality of life which lead to an idea of
the new course for students - "Biomet-
rics in mobile devices" where students
will learn how to combine modern tech-
nologies with recent discoveries in the
field of biometrics to enhance human
existence.

of human
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Zainteresowania naukowe grupy obej-
muja:
e Automatyczng weryfikacje tozsamo-
$ci cztowieka
e Techniki automatycznego rozpozna-
wania ludzi
e Analize i przetwarzanie obrazow i sy-
gnatow cyfrowych
e Nowe metody diagnostyczne w me-
dycynie
W 2013 roku zespot koncentrowat sie na
badaniach nad rozpoznawaniem oraz
weryfikacja ludzi na bazie teczowki oraz
siatkdowki, opracowaniem nowych algo-
rytmow sledzacych anatomie i mimike
twarzy oraz analiza sygnatow oksyme-
trycznych i EKG.
Udato sie réwniez zabezpieczyc¢ finanso-
wanie wyposazenia laboratorium do pro-
wadzenia zaje¢ z biometrii. Kompleto-
wanie niezbednego wyposazenia jest
obecnie w toku. Zespo6t miat rowniez za-
szczyt odpowiadac za przeprowadzenie
12-tej edycji International Conference
on Computer Information Systems and
Industrial Management Applications (Cl-
SIM), ktora to odbyta sie w Krakowie we
wrzesniu.
Jako zespét staramy sie rowniez promo-
wac zastosowania biometryczne w co-
dziennym zyciu w celu poprawy bezpie-
czenstwa publicznego i jakosci zycia
ludzkiego. W tym celu rozpoczynamy
kurs dla studentow - "Biometria w urza-
dzeniach mobilnych”, podczas ktorego
studenci naucza sie jak potaczy¢é nowo-
czesne technologie z najnowszymi od-
kryciami w dziedzinie biometrii w celu
poprawy jakosci ludzkiej egzystencji.



ACHIEVEMENTS

COMPLEX SYSTEMS GROUP

Calculations of magnetic hysteresis
for systems of interacting microwires
Simulations of irreversible processes
in systems of ferromagnetic nan-
owires

New applications of symmetry in-
duced compression of phase space
for circular molecules

Simulations of competing contact
processes in networks

Simulations of dynamics of systems
of robots

Design of a cellular automaton for
simulations of traffic jams

Obliczenia histerezy magnetycznej
dla uktadéw oddziatujacych mikro-
drutow

Symulacje procesow nieodwracal-
nych w uktadach nanodrutéw ferro-
magnetycznych

Nowe zastosowania kompresji prze-
strzeni stanow dla molekut kotowych
Symulacje konkurencyjnych proce-
sOw kontaktowych w sieciach
Symulacje dynamiki uktaddéw robo-
tow

Konstrukcja automatu komoérkowego
do symulacji zatoréw ruchu drogo-
wego

NANOSTRUCTURES AND NANODEVICES THEORY GROUP

Description of confined states in
quantum dots defined within finite
flakes of bilayer graphene.

Solving the problem of electron
transport through a quantum point
contact with spin-orbit interaction
within the Landauer approach.
Description of the spin-polarization
anisotropy in a narrow spin-orbit-
coupled nanowire quantum dot.
Theoretical description of spin filter
effect at room temperature in
GaN/GaMnN ferromagnetic resonant
tunneling diode

Spin-Orbit-Mediated Manipulation of
Heavy-Hole Spin Qubits in Gated
Semiconduc-tor Nanodevices

BIOMETRIC GROUP

Optimization of K3M thinning algo-
rithm

New approaches to face recognition
Application of new approach to face
recognition

CISIM 2013 organization

Acquisition of the second grant of
Motorola Solutions Foundation
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Opis stanow zwigzanych w kropkach
kwantowych indukowanych w dwu-
warstwowym grafenie.

Rozwiazanie problemu transportu
elektronowego przez kwantowy kon-
takt punktowy z oddziatywaniem
spin-orbita w ramach podejscia Lan-
dauera.

Opis spowodowanej przez oddziaty-
wanie spin-orbita.anizotropii wtasci-
wosci spinowych kropek kwantowych
indukowanych w nanodrutach.
Przebadanie efektu polaryzacji spi-
nowej pradu w temperaturach poko-
jowych w ferromagnetycznych dio-
dach tunelowych zbudowanych na
bazie GaN/GaMnN

Wykorzystanie oddziatywania spin-
orbita do wykonywania operacji na
spinie ciezkiej dziury w elektrosta-
tycznych kropkach kwantowych.

Zastosowanie nowych podejs¢ do
rozpoznawania twarzy

Rozwiniecie algorytmoéw identyfika-
cji teczowki

Organizacja CISIM 2013

Zdobycie drugiego grantu Motorola
Solutions Foundation



ACTIVITY

. ADAMOWSKI

—

e director of the Interdisciplinary PhD
Study

e member of the Committee for Ethics
of AGH University of Science and
Technology

e member of the Programme Commit-
tee of the Laboratory for Physical
Fundamentals of Information Pro-
cessing

o referee of scientific journals: Physi-
cal Review Letters, Physical Review
and others

w

. BEDNAREK

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

e member of Editorial Advisory Board,
The Open Nanomedicine Journal

e referee of scientific journals: Physi-
cal Review Letters, Physical Review
B etc.

P. GAWRONSKI

Referee of scientific journal: Journal
of Magnetism and Magnetic Materials

N

. KAKOL

e Vice Rector of AGH-UST for Science
e Member of Jury of the Matopolska
Grant Foundation ,,Sapere Auso”

e Member of Board of the Engel Family

Foundation
e Member of Jury of Prizes of the City
of Cracow

M. J. KRAWCZYK

e Referee of scientific journal: Euro-
pean Physical Journal B, Physica A
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kierownik Interdyscyplinarnych Stu-
diow Doktoranckich

cztonek Komisji Etyki AGH

cztonek Rady Programowej Labora-
torium Fizycznych Podstaw Przetwa-
rzania Infor-macji

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

cztonek Komitetu Fizyki PAN
cztonek Redakcyjnego Komitetu do-
radczego czasopisma The Open Na-
nomedicine Journal

recenzent czasopism naukowych:
Physical Review Letters, Physical
Review B i innych.

Recenzent czasopisma naukowego:
Journal of Magnetism and Magnetic
Materials

Prorektor AGH ds. Nauki;

Jury Matopolskiej Fundacji Stypen-
dialnej ,,Sapere Auso”;

Zarzad Fundacji Rodziny Engelow
Komisja nagrod Miasta Krakowa

Recenzent czasopisma naukowego:
European  Physical Journal B,
Physica A



. KULAKOWSKI

Referee of scientific journals: Phys.
Rev. E, PLOS ONE
Member of Committee of Complex
Systems in the Polish Academy of
Arts and Sciences

A. LENDA

Coordinator of International Con-
tacts for Students of AGH-UST

. MALARZ

Managing Editor, Central European
Journal of Physics (since 2006)
Editor, International Journal of Sta-
tistical Mechanic (since 2013)

Editor, The Scientific World Journal:
Computer Science (since 2013)
Member at the Ministry of Science
and Higher Education, Group for Sci-
ences and Engineering to assess ap-
plications for funds for statutory ac-
tivity (since 2011)

Member of the Auditorial Commis-
sion for Section of Physics in Econ-
omy and Social Sciences, Polish Phys-
ical Society (since 2009)

Referee of scientific journals: Physi-
cal Review Letters, Physical Review
E, Physica A: Statistical Mechanics
and its Applications, The Physical Eu-
ropean Journal B, International Jour-
nal of Modern Physics C, Journal of
Artificial Societies and Social Simula-
tion, Computer Physics Communica-
tions, Physica D: Nonlinear Physics,
Modern Physics Letters B

Member of the Teaching Auditorial
Group at the faculty (since 2013)
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Recenzent czasopism naukowych:
Phys. Rev. E, PLOS ONE

Cztonek Komisji Uktadow Ztozonych
PAU

Koordynator Praktyk Zagranicznych
Studentow AGH

Redaktor Central European Journal
of Physics (od 2006)

Redaktor International Journal of
Statistical Mechanic (od 2013)
Redaktor The Scientific World Jour-
nal: Computer Science (od 2013)
Cztonek Zespotu Specjalistycznego
Nauk Technicznych i Scistych (ZS-3)
do oceny wnioskdw o przyznanie
srodkow finansowych na dziatalnos¢
statutowa, MNiSzW (od 2011)
Cztonek Komisji Rewizyjnej Sekcji
Fizyki w Ekonomii i Naukach Spotecz-
nych Polskiego Towarzystwa Fizycz-
nego (od 2009)

Recenzent czasopism naukowych:
Physical Review Letters, Physical
Review E, Physica A: Statistical Me-
chanics and its Applications, The
Physical European Journal B, Journal
of Artificial Societies and Social Si-
mulation, Computer Physics Commu-
nications, Physica D: Nonlinear Phy-
sics, Modern Physics Letters B
Cztonek wydziatowego Zespotu Au-
dytu Dydaktycznego (od 2013)



K. SAEED

—

Editor-in-Chief, International Jour-
nal of Biometrics (since 2007) Pub-
lishers: Inderscience, UK
Conference General Chair, Computer
Information Systems and Industrial
Management - CISIM 2013 - Springer
LNCS 8104, September 25-27, 2013,
Krakow, Polska,

I[EEE Computer Society Senior Mem-
ber; 2011-2013 nominated for IEEE
CS DVP Distinguished Visitor Program
Naczelny Redaktor International
Journal on Computer Information
Systems and Industrial Management
Applications (od 2008)

. SPALEK

Head of the Condensed Matter The-
ory and Nanophysics Department,
Marian Smoluchowski Institute of
Physics, Jagiellonian University, Kra-
kow

Head of the research line in Aca-
demic Centre of Materials and Nano-
technology (ACMIN) AGH, Krakow
Member of the Editorial Board Acta
Physica Polonica A

Referee for scientific journals: The
Physical Review Letters, The Physi-
cal Review B, The European Physical
Journal B, Journal of Physics: Con-
densed Matter, Journal of Physics A:
Mathematical and General, Physica
Scripta, Acta Physica Polonica A and
B, New Journal of Physics, Nature
Physics

Foreign Member of the Accademia di
Scienze e Lettere, Milano (ltaly),
from 2006

Referee of the scientific projects for
the National Science Centre (Kra-
kéw), Foundation for Polish Science
(Warszawa), and for foreign funding
agencies

Member, Commission on Complex
Systems, Polish Academy of Arts and
Sciences, Krakow
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Naczelny Redaktor International Jo-
urnal of Bio-metrics (od 2007)
Przewodniczacy Komitetu Nauko-
wego Konferencji Computer Infor-
mation Systems and Industrial Mana-
gement - CISIM 2013 - Springer LNCS
8104, September 25-27, 2013, Kra-
kow, Poland

Cztonek IEEE Computer Society; no-
minowany do programu Distin-
guished Visitor Program na lata 2011-
13

Kierownik Zaktadu Teorii Materii
Skondensowanej i Nanofizyki, Insty-
tut Fizyki im. Mariana Smoluchowski-
ego, Uniwersytet Jagiellonski
Kierownik linii badawczej Akademic-
kiego Centrum Materiatéw i Nano-
technologii (ACMIN) AGH, Krakéw
Cztonek Rady Redakcyjnej Acta Phy-
sica Polonica A

Recenzent w czasopismach nau-
kowych: The Physical Review Let-
ters, The Physical Review B, The Eu-
ropean Physical Journal B, Journal of
Physics: Condensed Matter, Journal
of Physics A: Mathematical and Gen-
eral, Physica Scripta, Acta Physica
Polonica A oraz B, New Journal of
Physics, Nature Physics

Cztonek zagraniczny oddziatu lom-
bardzkiego Wtoskiej Akademii Nauk,
Z siedzibg w Mediolanie, od 2006 r.
Recenzent wnioskow grantowych:
Narodowe Centrum Nauki (NCN),
Fundacja na rzecz Nauki Polskiej
(FNP) i dla zagranicznych agencji na-
ukowych

Cztonek Komisji Uktadéw Ztozonych,
Polska Akademia Umiejetnosci, Kra-
kéw



B. SZAFRAN

e coordinator of Krakow Interdiscipli-
nary PhD Programme in Nanoscience
and Ad-vanced Nanostructures,

e editor in Central European Journal of
Physics

o referee of scientific journals: Physi-
cal Review Letters, Physical Review
B, Applied Physics Letters, Journal of
Applied Physics, Nanotechnology,
Journal of Physics Condensed Matter
etc.

e Deputy Dean for Science and Cooper-
ation, Faculty of Physics and Applied
Computer Science AGH

M. WOLOSZYN

e Member of the Quality of Education
Team at the Faculty of Physics and
Applied Computer Science, AGH

e Referee of scientific journal: Solid
State Communications
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koordynator programu Krakow Inter-
disciplinary PhD Programme in Na-
noscience and Advanced Nanostruc-
tures finansowanego za posrednic-
twem Fundacji na rzecz Nauki Pol-
skiej z funduszy strukturalnych
edytor w Central European Journal
of Physics

recenzent we wszystkich znanych
czasopismach z zakresu fizyki ciata
statego oraz w Physical Review
Letters i Nanotechnology
Prodziekan ds Nauki i Wspotpracy,
Wydziat Fizyki i Informatyki Stosowa-
nej AGH

Cztonek Wydziatowego Zespotu ds.
Jakosci Ksztatcenia na Wydziale Fi-
zyki i Informatyki stosowanej AGH
Recenzent czasopisma naukowego:
Solid State Communications
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PROFILE

The scientific activity of Department co-

vers three areas of research:

e basic research of elementary constit-
uents of the matter and their inter-
actions in high energy collisions,

e design and construction of detectors
and readout electronics for high en-
ergy physics experiments,

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

The high energy physics experiments are
long term projects and because of the
high cost of large accelerators and de-
tection facilities they are performed by
large international collaborations. Our
participation in thse experiments is as
complete as possible and covers all
phases of the projects: preparations of
the research programs, design and con-
struction of the experimental apparatus,
data analyses as well as maintaining and
upgrading detector systems.

Currently the members of the Depart-

ment participate in analysis of data from

three experiments, which have finished
data taking:

e ZEUS e+p at HERA (DESY),

e DELPHI e+e- at LEP (CERN),

e OPAL e+e- at LEP (CERN),

Since mid of nineties the members of the

Department participated in the design

and construction of two new experi-

ments at the LHC accelerator at CERN:

e ATLAS p-p, p-Pb and Pb-Pb,

e LHCb p-p and p-Pb,

and after commissioning of the LHC in

2010 they contribute to running of the

experiments and to data analysis. A spe-

cial attention is paid to processes lead-
ing to a New Physics, particularly to

Higgs and supersymmetric particles dis-

coveries in ATLAS experiment. Study of

CP violation in beauty and charm sector

in the LHCb experiment can explain mat-

ter - antimatter asymmetry observed in
the Universe. Also, searching for rare
decays of B mesons - that can also be
sensitive to phenomena related to New
Physics is being exploited.
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Tematyka naukowa Katedry obejmuje

trzy kierunki badan:

¢ badania podstawowe elementarnych
sktadnikow materii i ich oddziatywan
metoda zderzen wysokoenergetycz-
nych wiazek,

e rozwo0j detektorow i aparatury elek-
tronicznej dla eksperymentow fizyki
wysokich energii,

e rozwo0j detektorow i aparatury elek-
tronicznej dla eksperymentow neu-
robiologicznych oraz dla obrazowa-
nia medycznego.

Eksperymenty fizyki wysokich energii sa
projektami dtugofalowymi, a budowa
akceleratorow i aparatury detekcyjnej
wymaga duzych naktadow finansowych
prace z dziedziny fizyki czastek elemen-
tarnych moga by¢ prowadzone tylko
w ramach duzych miedzynarodowych ze-
spotow. Nasz udziat w eksperymentach
obejmuje wszystkie ich fazy od przygo-
towania programu fizycznego poprzez
projektowanie i budowe elementow
aparatury detekcyjnej, jej obstuge i mo-
dernizacje, po analize danych.

Pracownicy Katedry uczestnicza

w trzech eksperymentach, ktore zakon-

czyty juz zbieranie danych, ale analiza

materiatu doswiadczalnego i publikowa-
nie uzyskanych wynikow trwa nadal:

e ZEUS na akceleratorze e’p HERA w
osrodku DESY,

e DELPHI na akceleratorze e'e’, LEP w
CERN-ie,

e OPAL na akceleratorze e'e’, LEP w
CERN-ie.

Od potowy lat 90-tych pracownicy Kate-

dry uczestniczyli w projektowaniu i bu-

dowie aparatury dla dwdch nowych eks-

perymentow na akceleratorze LHC w

CERN-ie:

e ATLAS: p-p, p- Pbi Pb-Pb,

e LHCb: p p, p-Pb,

a od 2010 roku, po uruchomieniu akcel-

eratora LHC, uczestnicza w prowadzeniu

tych eksperymentow i analizie danych.

Celem eksperymentéw na LHC jest

bezposrednie odkrycie obiektow zwigza-

nych z tzw. Nowa Fizyka.



In 2011 a collaboration has been estab-
lished with an experiment on the rela-
tivistic heavy ion interactions at the

RHIC accelerator in Brookhaven National

Laboratory:

e STAR p-p and ion-ion.

The activity in the area of detectors and

readout electronics focuses on develop-

ment of position sensitive detectors and
readout systems employing Application

Specific Integrated Circuits. These pro-

jects are carried out in collaboration

with individual abroad partners as well
as in the frame of large international
projects:

e ATLAS Detector Upgrade,

e LHCb Detector Upgrade,

e RD50 - Radiation hard semiconductor
devices for very high luminosity col-
liders,

e RD51 - Development of micro-pat-
tern gas detector technologies,

e International Linear Collider - ILC,
e Compact Linear Collider - CLIC.
In the area of neuroscience we develop
systems for imaging of neural activity in
live neural tissues, including retina and
cortex. A common aim of various re-
search projects carried out in collabora-
tion with neuroscientists is to develop
two ways communication between live
neurons and electronic circuits.
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Poszukiwanie czastki Higgsa oraz cza-
stek supersymetrycznych jest prioryte-
towym zadaniem eksperymentu ATLAS.
Z kolei badanie stopnia tamania symetrii
CP oraz rzadkich rozpadéow w ekspery-
mencie LHCb moze rowniez prowadzic¢
do odkrycia Nowej Fizyki i by¢ moze wy-
jasnienia gtebokiej asymetrii pomiedzy
materia i antymateria. Poszukiwania
rzadkich rozpadéw mezondw zawieraja-

cych kwark b sa czutym narzedziem w

badaniu praw tzw. Nowej Fizyki.

Od 2011 roku zostata podjeta wspot-

praca z zespotem eksperymentu na ak-

celeratorze relatywistycznych ciezkich
jonow RHIC w Brookhaven National La-
boratory:

e STAR p-p, jon-jon.

Dziatalnos¢ w dziedzinie detektoréw i

systemow elektroniki odczytu koncen-

truje sie na rozwoju detektoréw pozy-
cjo-czutych i systemow odczytu detekto-
row z wykorzystaniem techniki specjali-
zowanych uktadow scalonych. Prace te

prowadzone sg zarowno we wspotpracy z

indywidualnymi partnerami zagranicz-

nymi, jak rowniez w ramach duzych pro-
jektow miedzynarodowych:

¢ Modernizacja detektora ATLAS,

e Modernizacja detektora LHCb,

e RD50 - Radiation hard semiconductor
devices for very high luminosity col-
liders,

e RD51 - Development of micro-pat-
tern gas detector technologies,

e International Linear Collider - ILC,
e Compact Linear Collider - CLIC.
W dziedzinie badan neurobiologicznych
rozwijane sa systemy do obrazowania
aktywnosci neuronalnej w zywych tkan-
kach nerwowych, takich jak siatkowka
oka i kora mézgowa. Wspolnym celem
réznych projektéw badawczych prowa-
dzonych we wspétpracy z neurobiolo-
gami jest opracowanie dwukierunkowej
komunikacji pomiedzy zywymi neuro-
nami i obwodami elektronicznymi.



ACHIEVEMENTS

Participation in measurements of
D*, D* and of J/w i y’ mesons pro-
duction in deep inelastic scattering
and photoproduction in the ZEUS ex-
periment. Measurement of the
charm fragmentation functions in
photoproduction and combination of
measurements of charm production
cross section in deep inelastic scat-
tering performed on H1 and ZEUS
data. (4 publications in Journal of
High Energy Physics and one publica-
tion in each of European Physical
Journal C, Physics Letters B oraz Nu-
clear Physcis B),

Study of the dynamics of heavy ion
collisions Au+Au with STAR experi-
ment. Measurements of flow param-
eters of identified hadrons and dijets
as well as measurement of J/ y azi-
muthal anizotrophy. (5 publications
in Physical Review C, 2 in Physical
Review Letters and 2 in Physics Let-
ters B),

Leading role in Pb-Pb and p-Pb data
analysis in the ATLAS experiment:
measurements of different kinds of
correlations and weak-boson produc-
tion in Pb-Pb collisions and prepara-
tion of ATLAS collaboration papers
with these results (3 papers in Physi-
cal Review Letters, 2 in Physics Let-
ters B and 1 in Journal of High Energy
Physics),

Contribution to investigation of the
Higgs boson properties (6 papers)
Contribution to the ATLAS TRT de-
tector upgrade at CERN,
Contribution to discovery of the rare
decay mode Bf — u™p* used as a
precise probe for New Physics
searches beyond the Standard Model
(LHCb experiment)

Contribution to first observation of
the CP violation in the decays of Bf
mesons (LHCb experiment)
Observation and monitoring of the
radiation damage in micro-strip sili-
con sensors of the LHCb vertex loca-
tor (RD50 Collaboration)
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Udziat w pomiarach produkcji mezo-
néw D, D*oraz J/ wi w’ w procesach
rozpraszania gteboko nieelastycz-
nego oraz fotoprodukcji w ekspery-
mencie ZEUS. Wyznaczenie funkcji
fragmentacji kwarku powabnego w
fotoprodukcji oraz przeprowadzona
wspolnie z eksperymentem H1 ana-
liza produkcji kwarkéw powabnych w
rozpraszaniu gteboko nieeleastycz-
nym. (4 publikacje w Journal of High
Energy Physics oraz po jednej w Eu-
ropean Physical Journal C, Physics
Letters B oraz Nuclear Physcis B)
Badanie dynamiki oddziatywan w
zderzeniach ciezkich jonow Au+Au w
eksperymencie STAR. Pomiary para-
metréw przeptywu eliptycznego oraz
produkcji di-dzetéow i mezonow J/ y
(5 publikacji w Physical Review C, 2
publikacje w Physical Review Letters
oraz 2 w Physics Letters B).

Wiodacy rola w analizie danych od-
dziatywan Pb-Pb oraz p-Pb w ekspe-
rymencie ATLAS: pomiary roznego
typu korelacji i badanie bozonow po-
Sredniczacych W i Z w zderzeniach
Pb-Pb oraz przygotowanie publikacji
wspotpracy ATLAS na te tematy ( 3
publikacje w Physical Review
Letters, 2 w Physics Letters Bi 1 w
High Energy Physical Journal).
Udziat w szczegétowych analizach
wtasnosci bozonu Higgsa (6 publika-
cji)

Udziat w pracach zwiazanych z uno-
woczesnieniem detektora TRT eks-
perymentu ATLAS

Udziat w odkryciu rozpadu rzadkiego
B? — pwp* stuzacego do poszukiwa-
nia sygnatow Nowej Fizyki poza Mo-
delem Standardowym

Udziat w odkryciu zjawiska tamania
symetrii kombinowanej CP w rozpa-
dach mezonéw B?

Obserwacja zniszczen radiacyjnych
w mikropaskowych sensorach krze-
mowych detektora wierzchotka eks-
perymentu LHCb (w ramach wspot-
pracy RD50)



Contribution to test-beam activities
related to studies of new sensors and
front-end readout technologies for
the future tracking and vertexing
systems for upcoming LHC upgrades
(RD50 Collaboration)

Design and tests of readout ASICs in
deep submicron 130 nm CMOS tech-
nology, front-end electronics and
ADC, for the LumiCal detector for
the ILC/CLIC experiment (12 confer-
ence presentations).

Development and test-beam of the
front-end electronics for straw tube
detectors for the PANDA experiment,
in submicron 350 nm CMOS technol-
ogy (2 papers).

Design and tests of monolithic pixel
detectors in a novel submicron Lapis
200nm SOI CMOS technology (1 paper
and 2 conference presentations).
Development of a 2-D imaging sys-
tem based on the Gas Electron Multi-
plier technology and its application
to investigation of cultural heritage
paintings (3 paper in Journal of In-
strumentation).

Development of a method of selec-
tive electrical stimulation of gan-
glion cells in the primate retina for
the design of visual prostheses (pub-
lished in The Journal of Neurosci-
ence).
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Udziat w testach nowych typéw sen-
sorow oraz uktadéw odczytu front-
end dla przysztych systemow po-
miaru torow czastek i wierzchotkow
oddziatywan (w ramach wspotpracy
RD50)

Opracowanie i testy uktadow scalo-
nych w technologii 130 nm CMOS,
uktadow elektroniki front-end i ADC,
dla detektora LimiCal w ekspery-
mentach ILC/CLIC (12 prezentacji
konferencyjnych).

Opracowanie uktadéw elektroniki
front-end w technologii 130 nm
CMOS do odczytu detektorow stom-
kowych w eksperymencie PANDA
i przeprowadzenie testow na wiazce
(2 publikacje).

Opracowanie projektow i testy mo-
nolitycznych detektorow pikselo-
wych w submikronowej technologii
200 nm SOl CMOS (1 publikacja
i 2 prezentacje konferencyjne)
Opracowanie dwuwymiarowego sys-
temu obrazowanie opartego na tech-
nologii gazowych powielaczy elek-
tronow (GEM - Gas Electron Multi-
plier) i zastosowanie do badania
dziet malarskich (3 publikacje w Jo-
urnal of Instrumentation).
Opracowanie metody selektywnej
stymulacji elektrycznej komorek
zwojowych siatkowki pod katem
mozliwych zastosowan w wizual-
nych protezach siatkowki (praca
w The Journal of Neuroscience).



ACTIVITY

T. BOLD

Deputy coordinator of Heavy lon
Trigger Menu Forum of the ATLAS ex-
periment, CERN

Member of Trigger/DAQ Institute
Board in ATLAS experiment, CERN

W. DABROWSKI

Representative of AGH-UST in the
Consortium Council of the National
Centre for Hadron Radiotherapy.
Member of the editorial board of the
Journal of Instrumentation.
Representative of the polish member
groups (AGH-UST, Jagiellonian Uni-
versity and The Henryk Nie-
wodniczanski Institute of Nuclear
Physics Polish Academy of Sciences)
in the the Upgrade Advisory Board of
the ATLAS collaboration.

I.GRABOWSKA - BOLD

Coordinator of Heavy lon Trigger
Menu Forum of the ATLAS experi-
ment, CERN

Member of the Speakers Committee
Advisory Board of the ATLAS experi-
ment, CERN (2013-2015)

IDZIK

Technical Coordinator of FCAL (In-
ternational Collaboration for For-
ward Detectors in future Linear Col-
lider ILC/CLIC).

Coordinator of the SALT - Common
Silicon Strip Readout ASIC for the
LHCb Upgrade

Representative of AGH-UST in Col-
laboration Board of the PANDA ex-
periment.
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Reprezentant WFilS w komitecie
Trigger/DAQ eksperymentu ATLAS,
CERN

Zastepca koordynatora systemu wy-
zwalania dla danych ciezko-jono-
wych w eksperymencie ATLAS, CERN

Reprezentant AGH w Radzie Zarza-
dzajacej Narodowego Centrum Ra-
dioterapii Hadronowej

Cztonek komitetu redakcyjnego cza-
sopisma Journal of Instrumentation
Reprezentant polskich grup (WFilS
AGH, UJ, IFJ PAN) w komitecie do-
radczym do modernizacji ekspery-
mentu ATLAS (Upgrade Advisory Bo-
ard)

Koordynator systemu wyzwalania dla
danych ciezkojonowych w ekspery-
mencie ATLAS, CERN

Cztonek komitetu doradczego SCAB
(Speakers Committee Advisory Bo-
ard) w eksperymencie ATLAS, CERN
(2013-2015)

Koordynator techniczny miedzynaro-
dowej wspotpracy FCAL (Forward De-
tectors in Future Linear Colliders
ILC/CLIC)

Koordynator projektu SALT - Com-
mon Silicon Strip Readout ASIC for
the LHCb Upgrade we wspotpracy
LHCb

Reprezentant WFilS AGH w Radzie
Wspétpracy eksperymentu PANDA



D. KISIELEWSKA

Member of Scientific Council of The
Henryk Niewodniczanski Institute of
Nuclear Physics Polish Academy of
Sciences (2011-2014)

Member of Scientific Council of the
National Centre for Nuclear Research
(2011-2014)

Chairman of Experts Team of Funda-
mental Constituents of Matter Panel
(ST-2) in National Science Center
(2013-2014)

Chairman of Experts Team SI-8 in
Commission for Science and Engi-
neering in Committee for Evaluation
of Scientific Units (2013-2014)
Representative of AGH-UST and Ja-
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PROFILE

Department of Applied Nuclear Physics

(DANP) is composed of four groups: (i)

Environmental Physics Group, (ii) Nu-

clear Methods Group, (iii) Physics of

Functional Materials Group, and (iv)

Physics of Strongly Interacting Systems

Group. Research activities of DANP

cover selected topics of nuclear physics

and their applications in areas such as
environmental sciences, material sci-
ences as well as industrial applications
of nuclear methodologies. DANP is ac-
tive also in fundamental research re-
lated to properties and dynamics of
many-body systems such as neutron stars
and heavy ion collisions at intermediate
and ultra-relativistic energies. Moreo-
ver, DANP is strongly involved in teach-
ing in the framework of the disciplines
of Technical Physics and Medical Physics
being offered by the Faculty at B.Sc. and

M.Sc. level.

Major instrumentation available at

DANP:

e an arc melting system with contact-
less ignition for synthesis of materi-
als,

e a Czochralski system for synthesis of
monocrystals,

e asystem to measure electrical resis-
tivity,

e a system to measure magneto-
striction,

e a measuring system for magnetoe-
lectric effect,

e an electrical poling system

e electrolytic enrichment system for
low-level tritium assay in natural wa-
ters,

e analytical systems for determination
of trace gas concentrations in the at-
mosphere,

e analytical systems for determination
of stable isotope ratios of light ele-
ments (H, C, O, N) in environmental
materials,
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Katedra Zastosowan Fizyki Jadrowej
sktada sig z czterech zespotow badaw-
czych: (i) Zespotu Fizyki Srodowiska, (ii)
Zespotu Metod Jadrowych, (iii) Zespotu
Fizyki Materiatow Funkcjonalnych, oraz
(iv) Zespotu Fizyki Uktadow Silnie Od-
dziatywujacych. Badania naukowe pro-
wadzone w Katedrze obejmuja wybrane
zagadnienia fizyki jadrowej w kontek-
scie jej zastosowan takich jak nauki
o sSrodowisku, nauki o materiatach,
a takze przemystowe zastosowania me-
tod jadrowych. Ponadto, w Zespole
Uktadow Silnie Oddziatywujacych pro-
wadzone sa badania podstawowe doty-
czace dynamiki uktadow silnie oddziaty-
wujacych (gwiazdy neutronowe, zderze-
nia jader o posrednich i skrajnie relaty-
wistycznych energiach). Katedrai jej ze-
spoty sa silnie zaangazowane w dydak-
tyke specjalistyczna prowadzong na Wy-
dziale ramach kierunku Fizyka Tech-
niczna oraz Fizyka Medyczna, na obu
stopniach studiow.

Wazniejsza aparatura naukowa bedaca

w posiadaniu Katedry:

e uktad do syntezy materiatow w tuku
elektrycznym z bezkontaktowym za-
ptonem,

e aparatura Czochralskiego do otrzy-
mywania monokrysztatow,

e uktad do pomiaru opornosci elek-
trycznej,

e uktad do pomiaru magnetostrykcji,

e aparatura do pomiaru efektu magne-
toelektrycznego,

e uktad do elektrycznego polaryzowa-
nia

e aparatura do elektrolitycznego
wzbogacania prob wody w tryt;

e systemy analityczne do pomiaru ga-
zow Sladowych w atmosferze;

e systemy analityczne do pomiaru sto-
sunkdéw izotopowych pierwiastkow
lekkich (H, C, O, N) w roznych ma-
trycach;



¢ liquid scintillation spectrometers for
measurements of low-level activities
of selected radionuclides (*H, ™C,
%5y, 219ph  222Rp, isotopes of ura-
nium, thorium and radium) in envi-
ronmental materials,

e low-level gamma spectrometry for
measurements of low-level activities
of selected radionuclides in environ-
mental materials,

¢ Analytical set-up for measuring neu-
tron parameters of materials.

ACHIEVEMENTS

e Determination of electrical and mag-
netic properties against a number of
3d electrons for intermetallic com-
pounds (Tb-Dy)(Fe-Co)2, (Y-Gd)(Fe-
Co)2, Ho(Mn-Fe);, Ho(Co-Ni),.

e Determination of magnetoelectric
effect dependencies on composition,
external magnetic field intensity and
frequency, for composites (Tb-Dy-
Y)Fe,/PVDF.

e Development of a new method for
measuring the neutron fluence based
on the reaction "N(n, p)'“C in mela-
mine (C3HeNs) and the use of AMS
technique for determining "C con-
tent.

e (Calculation of rates for the for-
mation and decay of muonic mole-
cules of helium and hydrogen.

e Explanation of experimental obser-
vations in proton-lead collisions at
the LHC assuming the existence of
significant collective flow in small
systems. Relativistic hydrodynamic
model simulations reproduce the
measured transverse momentum
spectra and the harmonic flow coef-
ficients.

e Determination of temporal and spa-
tial variability of biogenic CO; fluxes
within the Krakow agglomeration.
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system do pomiaru aktywnosci natu-
ralnych i sztucznych nuklidow
gamma-promieniotworczych w prob-
kach statych i ciektych z wykorzysta-
niem spektrometrii gamma;
spektrometry ciekto-scyntylacyjne
do pomiarow niskich aktywnosci izo-
topdw promieniotwérczych (°H, "C,
%Sy, 21%ph  222Rn, izotopy uranu, toru
i radu);

stanowisko pomiarowe do pomiarow
parametrow neutronowych materia-
tow.

Wyznaczenie zaleznosci wtasciwosci
elektrycznych i magnetycznych od
liczby elektronéw 3d dla zwiazkow
miedzymetalicznych (Tb-Dy)(Fe-
Co)z, (Y-Gd)(Fe-Co);, Ho(Mn-Fe),,
Ho(Co-Ni),.

Wyznaczenie zaleznosci efektu ma-
gnetoelektrycznego od sktadu kom-
pozytu (Tb-Dy-Y)Fe,/PVDF, od nate-
zenia przytozonego pola magnetycz-
nego i jego czestotliwosci.
Opracowanie nowej metody pomiaru
fluencji neutronéw opartej na reak-
cji “N(n,p)™C zachodzacej w mela-
minie i zastosowaniu techniki AMS
do oznaczania "C.

Obliczenie szybkosci powstawania i
rozpadu molekut mionowych helu i
wodoru.

Wyjasniono wyniki eksperymentow
dla zderzen proton-otéow na zderza-
czu LHC zaktadajac tworzenie sie
przeptywu kolektywnego. Wyniki sy-
mulacji w modelu hydrodynamiki re-
latywistycznej odtwarzajg zmie-
rzone rozktady w pedzie poprzecz-
nym i wspotczynniki przeptywu ko-
lektywnego.

Okreslenie  zmiennosci  czasowo-
przestrzennej strumieni biogenicz-
nego CO, w obrebie aglomeracji kra-
kowskiej.
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pisma ”International Journal of Nuc-
lear Energy Science and Engineering”
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Selected results

Fe/Co0(001) and Fe/CoO(111) bilayers:
the effect of crystal orientation on the exchange bias

E. MLYNCZAK, A. KOZIOL-RACHWAL, B. MATLAK, T.SLEZAK, J. KORECKI
Surface Nanostructures Group, Department of Solid State Physics, Faculty of
Physics and Applied Computer Science, AGH University of Science and Technol-

ogy, Krakow Poland
In cooperation with:

N. SPIRIDIS, J. GURGUL

Institute of Catalysis and Surface Chemistry, PAS, Krakow, Poland

The importance of the crystal
orientation on the properties of the fer-
romagnetic/aniferromagnetic  bilayer
thin films that show the exchange bias
emerges from different, orientation re-
lated, arrangements of the interfacial
magnetic moments. The most interest-
ing cases for the antiferromagnetic ox-
ides of the rock salt structure are the
magnetically compensated (001) surface
and the magnetically uncompensated
(111) surface. However, the studies
dealing with the (111) oriented rocksalt
oxides are sparse, due to the instability
of the (111) rocksalt oxides crystals re-
lated to their polarity [1]. In order to
deal with this problem, a highly control-
lable method of the layer-by-layer (LBL)
deposition of the polar oxide thin films
was developed [2].

The acquired knowledge of the
preparation of the polar ultrathin films
was subsequently used to grow (111)-ori-
ented CoO layers. To allow the direct
comparison, CoO(001) was also prepared
using the same LBL method. CoO(001)
and CoO(111) were the base for the
growth of the Fe/CoO bilayers, for which
the effect of crystal orientation on the
exchange bias was investigated [3].

The resulting CoO bilayers of
both orientations were carefully charac-
terized in terms of their crystalline
structure and stoichiometry. Low energy
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electron diffraction (LEED) showed that
the CoO layers were highly ordered and
unreconstructed. For both orientations,
X-ray photoemission spectroscopy meas-
urements revealed the spectra charac-
teristic for CoO, with slightly reduced
surfaces. The surface reduction was
deemed to be the sufficient factor sta-
bilizing the CoO(111) polar surface. The
*’Fe Mossbauer probe layers, 2monolay-
ers thick, were deposited onto the CoO
films. The structures were completed
with %Fe up to 50 A. As shown by con-
version electron Mossbauer spectros-
copy, the two bilayers were similar also
in terms of the chemical structure of the
Fe/CoO interface, where a fraction of
the monolayer of Fe was found to be ox-
idized and approximately 4 A of Fe was
found to be mixed with metallic Co. Fe
layers grew epitaxially onto CoO, as
shown by LEED. While for the CoO(001)
Fe was (001) oriented, in the case of
CoO(111) Fe was exposing the Fe(110)
plane, which due to the symmetry rea-
sons formed grains of the three equiva-
lent directions, rotated by 120°. The in-
trinsic magnetic anisotropy of the Fe
films was related to the growth mode.
While for Fe/Co0O(001) the anisotropy
showed a four-fold symmetry, with the
anisotropy constant very close to bulk
Fe, for Fe/CoO(111) a weak uniaxial
growth-induced magnetic anisotropy



was found, which points to a weak or Fe/Co0O(001) and Fe/CoO(111), and the

even lacking magnetocrystalline anisot- two systems contained the interfaces
ropy for that case. very similar in terms of the chemical

Field cooling was applied to in- structure, their exchange bias perfor-
vestigate the exchange bias in the mance was drastically different, as
Fe/CoO bilayers. Despite the fact that shown in Fig.1.

the crystalline structure and stoichiom-
etry of the CoO films was comparable for
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Fig.1. Temperature dependence of the coercive field (Hc) and exchange bias field (Hes)
for Fe/Co0O(001) and Fe/CoO(111) measured after single field cooling (FC) procedure (A,
full symbols) and measured after FC performed for Fe/CoO(111) at each temperature
separately (B, empty symbols). The inset shows rescaled Hes temperature dependence
for the Fe/Co0(001) sample. For Fe/CoO(111) sample both parameters were fitted with
a linear temperature dependence. For Fe/Co0(001), the solid lines are guides to the eye
(after [3]).

For Fe/CoO(111), the structure containing the magnetically uncompensated an-
tiferromagnet and the ferromagnet of the low magnetocrystalline anisotropy, the
loop shift was found to be ten times larger (354 Oe) than for the magnetically
compensated Fe/Co0O(001) (37 Oe). Therefore, the decisive role of the crystal
orientation on the exchange bias phenomenon was proven.
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Co atoms on Bi;Se; revealing a coverage dependent spin
reorientation transition

M. DOBRZANSKI, M. SIKORA, A. KOZLOWSKI
Department of Solid State Physics, Faculty of Physics and Applied Computer Sci-
ence, AGH University of Science and Technology, Krakow Poland

In cooperation with:

T EELBO, R WIESENDANGER
Institute of Applied Physics, University of Hamburg, JungiusstraBe 11,
D-20355 Hamburg, Germany
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Peter Griinberg Institut and Institute for Advanced Simulation,
Forschungszentrum Julich and JARA, D-52428 Julich, Germany
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Topological insulators (TI), so called due magnetic anisotropy) is the purpose of
to their electronic structure topology the presented results.

different from that in the conventional The studies were conducted by means of
insulators, is a group of materials pre- scanning tunneling microscopy and spec-
dicted theoretically about 15 years ago troscopy (STM/STS), x-ray absorption
and found experimentally, at least in spectroscopy (XAS) and x-ray magnetic
their 3D form, only recently. The best circular dichroism (XMCD). We explained
recognized feature of this class is the ex- our findings based on density functional
istence of metallic states whenever the theory (DFT) calculations performed in
Tl material breaks its continuity, e.g. on the generalized gradient approximation.
the surface. In such a case, the linear The experiments have been carried out
dispersion relation exists in a form of a in two separate ultrahigh vacuum sys-
Dirac cone on top of otherwise insulating tems: STM and STS experiments were
bulk energy gap. Additionally, due to SO performed in Hamburg, at 5K, on Bi,Ses
interactions, spin of the surface elec- single crystals in situ cleaved at low
tronic states is confined to momentum: temperatures. The XAS and XMCD exper-
helical spin-momentum states exist, iments have been carried out at the ID08
where spin is perpendicular to the mo- beamline at the ESRF. X-ray absorption
mentum vector. This results in the re- spectra were obtained using almost 100%
markable property: surface electrons polarized light. Magnetic fields of up to
cannot be back-scattered, i.e. they are 5 T were applied collinear to the inci-
robust against perturbations. dent beam and the sample could be ro-
In view of those properties, the natural tated from normal to the almost grazing
question arises how they affect the incidence angle (70°) to obtain infor-
properties of atoms deposited on the mation about the in- and out-of-plane
surface and how this surface interacts magnetic properties.

with the deposited adatoms. Addressing First, two different types of Co atoms
these issues, in particular how Co ada- adsorption sites were found experimen-
toms adsorb on the surface of the 3D tally and simulated theoretically using
topological insulator Bi,Ses; and how the DFT calculations: Coa, in an almost six-
surface affects Co properties (here: fold-symmetry fcc hollow site and Cos

52



in the hcp hollow site in a threefold sym-
metry surrounding (Figure 1). For a small
coverage of 0.01 monolayer (MLE) the
relative abundance of both species is ap-
proximately three to one with a predom-
inance of energetically favorable Coa
type adatoms.

(b)

Co, B
O,

1nm

(d) !
1nm

Fig. 1. STM topography (b,d) and DFT
simulations of two different isolated Co
adatoms on Bi;Se; surface in the fcc (c)
and hcp (e) hollow sites .

STS shows a pronounced peak for only
one species of the Co adatoms indicating
different electronic properties of both
types. These differences were con-
firmed and explained on the basis of our
DFT calculations by different hybridiza-
tions with the substrate. Additionally,
we found that Co further n-dopes the
substrate, but, in contrast to recent pre-
dictions [1, 2], no indication of a global
surface band gap has been found after
the deposition of Co adatoms.

The electronic and magnetic properties
have been further tested by XAS and
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XMCD measurements. Different cover-
ages ranging from 0.01 to 0.08 mono-
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line shape suggests the Co atoms to be
in a high-spin 3d’ electronic configura-
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plane, contrary to predictions of an out-
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plane magnetocrystalline anisotropy en-
ergy in case of fcc hollow site occupation
and an out-of-plane one in case of the
hcp hollow site. Taking the relative
abundance into account, an easy-plane
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Moreover, we investigated the anisot-
ropy using the normalized L3 XMCD in-
tensity as a function of the coverage,
see Figure 2. It suggest an in-plane easy
axis at low coverages (0.01-0.04 MLE)
and an out-of-plane easy axis for 0.08
MLE. We suggest clustering to be the
predominant cause for this observation.
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Fig. 2. Normalized XMCD signals for a se-
ries of coverages for normal (left panel)
and grazing (right panel) incidence an-
gle. Note a coverage dependent spin re-
orientation transition from easy-plane
toward out-of-plane, possibly caused by
clustering.
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The oxidation state of iron as a potential indicator
of brain tumour malignancy grade.
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The second most common cause of death
is cancer. Among the types of cancer
with the smallest survival rate are brain
tumours. In order to successfully combat
the disease, it is extremely important to
learn about the mechanism of its forma-
tion. It is believed that trace elements
play a significant role in neoplastic pro-
cesses. lron plays a particularly impor-
tant role as it controls the formation of
reactive oxygen species (ROS) via Fen-
ton’s reaction, and thus is involved in
the oxidative stress.1 For this reason, in-
formation about the differences in its
form in healthy and cancerous tissues
with various grades of malignancy may
significantly contribute to the
knowledge of biochemical reactions
involved in oncogenesis.

The samples were obtained intraopera-
tively, trimmed to volumes of about 0.5
cms and placed in specially prepared
polymer measurement containers. They
were then immediately frozen at -80°C
to slow down biological and chemical
processes, e.g. oxidation. This allows
the tissues to be analyzed in a natural
form similar to that in which they occur
in the human body.

In this study, X-ray absorption spectro-
scopy (XAS) was used to assess the forms
in which iron occurs. The measurements
were carried out on synchrotrons in HA-
SYLAB, DESY (DORIS IIl, beamline C) and
ESRF (beamline BM23). The beam was
collimated to a size of 2x5 mm for the
purpose of bulk analysis. Measurements
were performed in the fluorescence
mode due to low concentrations of the
analysed elements (~ 100 mg/kg). During
measurements, the samples were cooled
with liquid nitrogen or liquid helium.
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The temperature measured at the sam-
ple holder was not greater than -160°C.
The XAS profiles for iron were collected
at the K-edge in a range of 7.05 keV to
7.70 keV. The spectra were processed
using the Athena program of the IFEFFIT
package.

Spectroscopic studies were completed
with  immunohistochemical studies,
which make it possible to determine the
level of hypoxia of the studied cells in
order to determine its possible effect on
the oxidation state of iron. To assess the
extent of hypoxia in the studied tumour
tissue we investigated the expression of
carbonic anhydrase IX (CA-1X) which is
regarded as a reliable marker of hy-
poxia.

Based on XAFS measurement of iron, fi-
fteen absorption spectra for glial brain
tumours with different malignancy gra-
des and for a control sample were obta-
ined (Fig. 1). In the magnified area of
the XANES range, it can be observed that
the absorption edges measured on tissue
samples lie between the absorption ed-
ges for Fe(ll) and Fe(lll), which suggests
that iron occurs in both chemical forms
in the studied tissues. The exact position
of the absorption edge on the energy
scale can be determined using the inte-
gral method which involves the calcula-
tion of the centre of gravity of the ab-
sorption curve within the absorption
edge range. These results are plotted as
a function of the malignancy grade and
compared with the energies of the ab-
sorption edge for reference materials of
inorganic iron (cf. Fig. 2). Analysis of the
graph showed that with an increase in
the tumour malignancy grade, the ratio
of Fez: to Fes« content increases.



CAIX expression levels were assessed by
a semi-quantitative visual method. Four
levels (0-3) of hypoxia were identified.
The results obtained by immunohisto-
chemical staining were compared with
the previously obtained data on the av-
erage oxidation state of iron expressed
by the energy at which the absorption
edge of iron occurs (Fig. 3.). The graph
shows no clear correlation between the
values shown on the axes. This suggests
that the biochemical mechanism leading
to the relationship shown in Figure 2 is
not associated with a deficiency of oxy-
gen in the tumour tissue of higher malig-
nancy grade.

The measurements showed that cryoge-
nic methods provide reliable results in
the study of biological samples: samples
can be analysed without prior complex
preparation that might affect the oxida-
tion state of the elements studied.?

The results offer hope that analysis of
XAFS spectra could be used in the future
to assess the malignancy grade of tumo-
urs, and provide information helpful in
understanding processes associated with
neoplasia.
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Fig. 1 XANES spectra for Fez:, Fes. and
brain glioma samples (control sample -

REFERENCES

brain abscess wall, grade ll(a) - atypical
mieningioma, grade lll(a) - anaplastic ol-
igodendroglioma, grade Ill(b) - anaplas-
tic astrocytoma, grade IV(a) - glioblas-
toma multiforme, grade IV(b) - monstro-
cellular glioblastoma multiforme).
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Fig. 2 Absorption edge energies of Fe for
various malignancy grades (according to
World Health Organization classifica-
tion) and absorption edge energies for
Fez- and Fes-.
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Fig. 3 The level of hypoxia as a function

of energy at which occurs the absorption
edge of iron contained in the tumour tis-
sue. This energy represents the average
oxidation state of iron. Level of hypoxia:
0 - no staining, 1 - weak focal staining, 2
- staining covering more than 20% of the
surface, 3 - more than 60% of the surface
area stained
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The ability of cancer cells to invade In the following study we address the is-
different host tissues is the main cause sue of cancer cell invasion through mi-
of death of patients with diagnosed can- cro-porous membrane in vitro. Using
cer (1). Therefore, extensive research atomic force microscopy (AFM) we de-
efforts are made to understand how can- termine the elastic properties of cancer
cer cells spread and to identify cellular cells with different invasive phenotype.
parameters that determine the invasive Moreover, using selected cell biology
phenotype of the cells. Although the methods we correlate the elasticity of
process of metastasis is generally well the cells with different other parame-
understood (2), the cellular properties ters, including those at the molecular
that determine the invasive phenotype level. Example results obtained with
of cancer cells are mostly unknown. In atomic force microscopy (AFM) for two
recent years biophysical approach to the AT-2 subclones exhibiting different ela-
corresponding phenomenon has lead to stic properties are shown in Figure 1 A
identify elasticity as a new marker of the and B.

invasive phenotype of cancer cells. It is Obtained results clearly show that cells
recognized that during cancer transfor- with higher invasive potential display lo-
mation the cells undergo significant re- wer values of the Young’s modulus. Mo-
organization of their cytoskeleton (3), reover the distribution of the values is
which consequently modify the mecha- ‘normal-like’ when compared to the
nical properties of cancer cells, in parti- cells with lower invasive phenotype. In
cular their elasticity (4). Different stu- the case of these cells the values of the
dies have demonstrated that cancer Young’s modulus display a log-normal di-
cells with lower values of Young’s modu- stribution.

lus (the measure of elasticity) also exhi- Our studies demonstrate that cell elasti-
bit an increased invasive phenotype (5, city is an important indicator of the
6). However, the molecular mechanisms invasive phenotype of cancer cells. De-
involved in this process remain virtually tailed discussion of the obtained results
unknown. is made in [7,8]
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Figure 1. Elasticity of human prostate cancer cells with different invasive phenotype.
Histograms of Young’s modulus values for cells with low (A) and high (B) invasive pheno-
type. As evident from the data cells with higher invasive phenotype are softer and dis-
play a normal-like distribution of the Young’s modulus values. On the other hand cells
with low invasive phenotype display a log-normal distribution and have much higher
values of the Young’s modulus. Taken from supplementary materials [7].
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The profound knowledge of atomic lat-
tice vibration in solids is essential for the
proper understanding of various physical
properties such as thermal conductivity,
heat capacity, vibrational entropy, De-
bye temperature, electron-phonon cou-
pling etc. One of the major issues in the
field is a possible relationship between
magnetism and the lattice vibrations
which remains so far an open question.
Usually, the effect of magnetism on a
phonon density of states is regarded as
negligible. However, as shown by Kim
[1], the electron-phonon coupling may
be strongly enhanced in systems with
itinerant magnetism. The o-phase Fe-Cr
alloys seem to be a good candidate for
verification of these predictions as they
were shown to have fulfilled the Rhodes-
Wohlfart criterion for the itinerant mag-
nets with the Curie temperatures, T,
below 50 K [2]. Here we report results
depicting an effect of magnetism - both
internal and external -on the atomic lat-
tice vibrations in two o-phase Fe-Cr
samples viz. containing 46 and 48 at% Cr.
The results were obtained using the
Mossbauer spectroscopy (MS) tech-
niques. The measurements were carried
out (a) in the temperature range of 4 -
300 K and zero external magnetic field,
and (b) at 4.2 K in an external magnetic
field, B,, of the value up to 13.5 T.

MS is a suitable experimental tool to
study the issue and it gives the relevant
information via two spectral parame-
ters: (1) the centre shift, CS, and the re-
coil-free factor, f. The former is re-
lated, via the second-order Doppler
shift, SOD, to the mean-square velocity
of vibrations, <v?>, while the latter to
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the mean-square amplitude of vibra-
tions, <x?>. In other words, from CS one
can get information on the kinetic en-
ergy of vibrating atoms, Ex, while that on
the potential energy, E,, is encoded in f.
Consequently, the measured spectra
were analyzed to get the average centre
shift, <CS>, as well as the spectral area,
A, which is proportional to f.

Concerning the results obtained from
the zero-field spectra, both dynamical
quantities of merit i.e. <CS> and f
showed anomalous behaviour below
temperatures coinciding well with the
Curie temperatures found for the two
samples [2]: <CS> was found to be de-
creasing - Fig. 1 (left panel), while f was
revealed to be increasing below T.. Both
these effects indicate a hardening of the
lattice. As no anomalies in the lattice
constants were detected, the observed
anomalies in <CS>and in f are very likely
reflecting an electron-phonon coupling.
Further support to such interpretation
was lent from the spectra recorded in
the external magnetic field, B,. The
<(CS>-values obtained from these spectra
- see Fig. 1 (right panel) - turned out to
significantly depend on B, in line with
the corresponding dependence found
from the zero-field spectra. Expressing
<CS> in terms of the kinetic energy

E, =mv?/2and f in terms of the poten-

tial energy E, =0.5k <x >% | where k is

a spring constant, clearly showed that
the total mechanical energy, E = Ex+Ep,
was not constant in the temperature
range where the anomalies exist - see
Fig. 2 - except a range of ~4-15 K, where
E was small but fairly constant. Further-



more, the potential energy was signifi-
cantly higher that the kinetic one. The
latter did not show the expected ther-
modynamic behaviour, as it decreased
with T. All these effects mean that the
atomic lattice vibrations in the magnetic
state of the investigated samples cannot
be properly described in terms of the
Debye model (harmonic approximation).
The observed effects are, however,
compatible with the concept of a spin-
phonon coupling that becomes effective
at T < T. opening thereby new degrees
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of freedom into which the total mechan-
ical energy of the vibrating atoms sinks.
On the other hand, the kinetic energy
derived from the spectra measured at
B,=0T showed an opposite trend i.e. it
was increasing with the decrease of T
(increase of the magnetization). Similar
trend was revealed from the spectra
measured at T=4.2 K in an external mag-
netic field i.e. Ex was found to increase
with B,. More details can be found else-
where [3]
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Fig. 1 The average centre shift, <CS>, (left panel) vs. temperature, T, as derived from
the spectra recorded without applying an external magnetic field, B,. The solid and the
dashed curved lines stay for the behaviour expected for the two samples from the Debye
model (DM). The skew stright lines are the best fits to the data departing from the DM.
The data labelled with R were obtained from a second independent run, and those with
diamonds and rectangles were obtained with different fitting procedures ; (right panel)
vs. Bo. The solid line is the best parabolic fit to the data.
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Spin filter effect at room temperature in GaN/GaMnN
ferromagnetic resonant tunnelling diode

P. WOJCIK, J. ADAMOWSKI, M. WOLOSZYN, B.J. SPISAK

The progress in homo- and heteroepitaxy
of dilute magnetic semiconductors (DMS)
allows to fabricate spintronic
nanodevices, in which the spin polariza-
tion of the current can be controlled by
the magnetic or electric field. The spin
filter effect in a resonant tunneling di-
ode (RTD) with paramagnetic quantum
well embedded in [I-VI DMS (ZnMnSe) has
been experimentally demonstrated in
[PRL, 90,246601]. Nevertheless the ap-
plication of the paramagnetic RTD is lim-
ited to very low temperatures and re-
quires a strong external magnetic field.
These restrictions cause that more inter-
est is directed towards the application
of the ferromagnetic IlI-V semiconduc-
tors, especially those with high Curie
temperature, e.g., GaMnAs or GaMnN.
Although, the nature of the magnetic in-
teraction in GaMnN is not completely un-
derstood, the recent experiments re-
ported that GaMnN can exhibit the fer-
romagnetic properties above room tem-
perature at which the exchange splitting
of the conduction band is about several
tens of meV and remains within a layer
of a few nanometer width.
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Fig.1 Self-consistent potential energy
profile for spin up and spin down elec-
trons calculated for (a) parallel and (b)
antiparallel configuration.

In the present paper, we propose the Al-
GaN/GaMnN/AlGaN RTD structure with
the ferromagnetic emitter and quantum
well regions made from GaMnN (Fig. 1).
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Fig.2 Spin polarization of current P as a
function of bias V;, for different values of
splitting energy AE and (a) parallel and
(b) antiparallel configuration.

The ferromagnetic properties of GaMnN
cause that the spin-degenerate quasi-
bound state energy level in the quantum
well splits into two levels for spin up and
spin down electrons. Similarly, the con-
duction band in the ferromagnetic emit-
ter layer is splitted into two subbands
for different spins. The spin splitting of
the conduction bands in the ferromag-
netic layers causes that the resonance
transport conditions are different for
the electrons with different spins. In the



present calculations, the spin splitting
energy AE of the conduction band is
treated as a parameter that varies from
2 meV to 15 meV (the values reported in
experiments).

parallel antiparallel
Emitter ﬁ Collector Em'ttef f& Collector
EL
s  I—
Emntter Collector Emitter Collector
N

Collector

I

Emitter

Fig. 3 Schematlc illustration of spin de-
pendent resonance tunneling of elec-
trons in ferromagnetic RTD.

In Fig. 2, we present the spin polariza-
tion of the current as a function of the
bias calculated for (a) parallel and (b)
antiparallel alignments of the magneti-
zation of the ferromagnetic layers. We
see that for the parallel magnetization,
the spin polarization of the current is
positive at the low bias and decreases
with increasing the bias. On the other
hand for the antiparallel magnetization
of the ferromagnetic layers, the spin po-
larization of the current varies from P =
-1 for the low bias to P = 1 for the high
bias. This dependence is observed for all
values of the splitting energy AE, how-
ever, for the larger AE, the transition
between the fully polarized states oc-
curs in a narrower bias range. In order to
explain strongly polarizing effect of the

Emitter
I Collector
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RTD with the antiparallel magnetization
of the ferromagnetic layers, we present
the simple model of the spin-dependent
electron transport through the RTD for
both the alignments of the magnetiza-
tion (Fig. 3).
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Fig. 4 Spin polarization of current as a
function of bias for antiparallel align-
ment of the magnetization between the
emitter and the quantum well at room
temperature T=300K. Inset: current-
voltage characteristics for spin up and
spin down current components at room
temperature.

Fig. 3 shows that only the anti-parallel
alignment of the magnetization can lead
to the full spin polarization of the cur-
rent. Let us note that at room tempera-
ture, the transport window in the mag-
netic emitter broadens in the vicinity of
the Fermi energy. This thermal effect
results in the broadening of the resonant
current peak for spin up and spin down
current components (inset in Fig. 4). Our
calculations show that for the experi-
mentally reliable value of the splitting
energy AE=10 meV, the spin polarization
at room temperature is still quite large
and reaches P=0.35 (Fig. 4). According
to our knowledge this is the highest
value of the spin polarization predicted
at room temperature in ferromagnetic
RTD up to date.
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One of the primary goals of the lead-ion
program at CERN is to create matter, as
it would have been at the birth of the
Universe. Back then, the ordinary nu-
clear matter of which we and the visible
Universe are made could not have ex-
isted: conditions would have been too
hot and turbulent for quarks to be bound
up by gluons into protons and neutrons,
the building blocks of the elements. In-
stead, these elementary particles would
have roamed freely in a sort of quark
gluon plasma (QGP). Showing beyond
doubt that we can produce and study the
QGP will bring important insights into
the evolution of the early Universe, and
the nature of the strong force that binds
quarks and gluons together into protons,
neutrons and ultimately all the nuclei of
the periodic table of the elements.

The ATLAS experiment along with the
CMS experiment play to the strength of
their detectors, which both have very
powerful and hermetic energy measur-
ing capability. This allowed them to
measure jets of particles that emerge
from collisions. Jets are formed as the
basic constituents of nuclear matter,
quarks and gluons, fly away from the
collision point. In proton collisions, jets
usually appear in pairs, emerging back to
back. However, in heavy-ion (HI) colli-
sions the jets interact in the tumultuous
conditions of the hot dense medium.
This leads to a very characteristic signal,
known as jet quenching, in which the en-
ergy of the jets can be severely de-
graded, signaling interactions with the
medium more intense than ever seen be-
fore. Jet quenching is a powerful tool for
studying the behavior of the QGP in de-
tail. It was directly observed in the first
portion of data from the HI collisions col-
lected by the ATLAS experiment in 2010

[1].

63

Understanding of this phenomenon re-
quires measuring the unmodified pro-
duction rates of particles before they
lose energy. The best candidates to per-
form such measurements are particles
that do not interact via the strong force.
Weak bosons decaying to leptons were
identified to be perfect probes in jet-
quenching related studies.

The ATLAS collaboration has done a
measurement of Z boson production [2]
in the entire data sample from the 2011
run, which corresponds to about 0.15nb
! of lead-lead data. Z bosons were re-
constructed via their electron and muon
decays. Within Z boson rapidity,
ly?|<2.5 and invariant mass window,
66<m;<102GeV, a total of 772 and 1223
Z boson candidates are reconstructed in
the Z>ee and Z->mumu channels, re-
spectively. The combinatorial back-
ground estimated from same-sign di-lep-
ton pairs is found to be at the level of 5%
in the di-electron channel and 1% in the
di-muon channel. The fully corrected
|y?| distribution is shown in the left
panel of Fig.1. No centrality dependence
of this shape is observed. The data is
compared to a model composed of
PYTHIA events normalized to the Z->ll
cross section in proton-proton collisions
at the center-of-mass energy of 2.76TeV
taken from the next-to-next-to-leading
order calculations [3] and scaled by a
number of binary collisions. The shape is
well reproduced by PYTHIA, and the in-
tegrated yield is in good agreement with
the theory prediction.

The binary collision scaling of the Z
boson production yields per minimum-
bias collision, divided by a number of bi-
nary collisions, is shown in the right
panel of Fig.1 as a function of centrality
represented by a number of participants
<Npart>, in several pr® bins. The figure



demonstrates that the Z7Z->ee and
Z->mumu results are consistent within
their uncertainties for all pr* and cen-
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sion scaling.
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Fig.1 (left) The corrected per-event rapidity distribution of measured Z bosons. Bars and boxes
represent statistical and systematic uncertainties, respectively. The data are compared to the
model distribution shown as a band whose width is the normalization uncertainty. (right) Cen-
trality dependence of Z boson yields divided by <N.,>. Results for electron (upward pointing
triangles) and muon (downward pointing triangles) channels are shifted left and right, respec-
tively, from their weighted average (diamonds). Bars and boxes represent statistical and system-
atic uncertainties, respectively. For the combined results, the brackets show the combined un-
certainty including the uncertainty on <N,>, and the dashed lines show the results of fits, using

a constant.

The Z boson production measurement
from ATLAS has been the most precise
result on weak boson production in lead-
lead collisions available from the exper-
iments at the LHC so far. It confirms that
indeed Z boson rates are unaffected by
the strongly interacting QGP medium
and as such they can be used as golden
probes in investigating the jet-quench-
ing phenomenon.

The Cracow group (INP PAS and AGH
UST) has participated in ATLAS since its
very beginning. We contributed to de-
sign and construction of the Inner Detec-
tor (SCT - semiconductor tracker, TRT -
transition radiation tracker) and devel-
opment and configuration of the ATLAS
trigger system (for both proton-proton
and Hl collisions). Both SCT sub-detector
as well as the trigger system are crucial
in the HI measurements in ATLAS.

In particular the team from AGH UST had
a significant contribution in coordination
and preparation of a trigger selection
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and configuration designed for the HI run
in 2011. The trigger configuration is a
set of trigger selections, which are opti-
mized to select data for physics and per-
formance studies in real time. In 2011,
the LHC machine was delivering lead-
lead collisions at conditions requiring a
rejection factor of 30. This implied a re-
quirement of the careful trigger optimi-
zation, which allowed to collect a sam-
ple of high transverse momentum elec-
trons, muons, photons and jets. The AGH
UST group was playing a key role in this
project, also designing and implement-
ing core software for the ATLAS trigger
system.

As far as the Z boson measurement is
concerned, the AGH UST was involved in
the data analysis. Also we were part of
the editorial team working towards the
publication in Ref. [2]. This result is part
of the habilitation thesis of Iwona
Grabowska-Botd, which is in preparation
now.
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The first observation of the rare leptonic decay 82 — pu*
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The first observation of the rare leptonic
decay B? —p u* [1] was definitively
one of the most important results ob-
tained by the LHCb Collaboration in
2013. Since this decay is very strongly
suppressed in the Standard Model (the
predicted branching fraction
Brgy(BY — pp*)=(3.56 £ 0.3} x 10%)

it makes a perfect probe for New Physics
phenomena beyond the Standard Model.
The significant experimental effort has
been made by both LHCb and CMS Col-
laborations in order to extract the sig-

nal. Neither of the experiments col-
lected enough data to announce the dis-
covery alone (the statistical signifi-
cances of respective results were 4.0 &
for the LHCb and 4.3 ¢ for the CMS),
therefore a decision was made to com-
bine the data samples collected by both
experiments. This allowed to claim the
discovery of this decay with significance
well above 5.0 7 level.

The preliminary value that has been ob-
tained by both experiments s
BriB? — pup*)=0291+07)x10° (see
Figure 1.).
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Figure 1. Preliminary results of the branching fraction measurement for the Bf — u"u*
rare decay channel performed by the LHCb and CMS Collaborations (previous measure-
ments are shown for comparison). The Standard Model prediction is shown as a vertical

line with green uncertainty band [1].

This measured branching fraction value
is compatible with the predicted Stand-
ard Model one. The result does not rule
out New Physics contribution, which is
still possible, however, significantly con-
straints available parameter space. As a
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consequence, any theoretical model de-
scribing New Physics must comply with
this observation. One should also stress
that this analysis is closely related to di-
rect Higgs studies, since, the value of



the Br{B? — p~u*) is particularly sensi-
tive to theoretical models describing ex-
tended Higgs sector. The further analy-
sis will require significant increase in
data statistics which cannot be achieved
without the upgrade (at the moment the
radical modernisation of the LHCb spec-
trometer is foreseen to happen in 2019 -
2020).

The LHCb Collaboration was also able to
confirm, for the very first time, non-zero
CP violation in B system [2]. This result
is an important milestone for flavour
physics and provide both very precise

would suggest new processes beyond the
ones known in the Standard Model). A
simple, model independent measure-
ment of the direct CP violation is possi-
ble using the Bf — K™% decay (and its
charge-conjugate state). The direct CP
asymmetry can be calculated using the
B! decay rate to the final state:
fe =K™m™ and can be defined as follow:
Acp(BE — f)=®[I(B2 — f.).T (B2 — f2)]
where: f- denotes the charge-conjugate

final state and ®[X,Y] can be, in turn,
written as:

test of the CKM picture of the CP viola- O[X. Y] = X-Y
tion phenomenon as well as sensitive X+Y
probe for New Physics (CP violation
larger than expected theoretically
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Figure 2. Invariant mass spectra obtained using selected Ef — K™n* events (the selec-
tion was optimised to get the best sensitivity to 4cz ). The asymmetry measured for the
B — K"n* decay channel is presented in figures (c) and (d). Figures (a) and (b) show
the asymmetry measured for the B® — K*%~ for comparison [2].



The mass spectra of signal events, that have been selected using an appropriately tuned
algorithm, are presented in Figure 2. Subsequently, maximum likelihood mass fits can
be performed and used to determine the direct asymmetry. The final result, using the
2011 data sample (corresponding to approximately yielded the asymmetry value of
Acp(B? = K'm*) =027 £0.04 £ 0.01 (where the first uncertainty is statistical and the
second systematic). This result is consistent with the Standard Model predictions.
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Retinal prostheses have the potential to
restore useful visual function to people
blinded by retinal diseases such as reti-
nitis pigmentosa and age-related macu-
lar degeneration. In advanced stages of
disease, photoreceptors degenerate but
many other retinal neurons remain, in-
cluding a significant fraction of the reti-
nal ganglion cells (RGCs) that normally
transmit visual signals to the brain.
Thus, vision could in principle be re-
stored in these patients by electrically
stimulating the remaining RGCs with a
dense array of electrodes, in a manner
that mimics the signals that a healthy
retina would transmit to the brain.

Ideally, such prosthesis would recreate
the healthy RGC response to a visual
scene at the native spatial and temporal
precision of RGCs. A critical first step is
to understand how different types of
RGCs respond to electrical stimulation.
This is important because the primate
retina contains multiple morphologically
distinct RGC types, each of which sends
distinct visual information to a distinct
set of targets in the brain. To date, the
only primate RGC types that have been
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shown to respond to epiretinal stimula-
tion are the ON and OFF parasol cells
which comprise 16% of the total RGC
population in human retina. We probed
the response properties of the five ma-
jor ganglion cell types by simultaneous
electrical recording and stimulation in
isolated primate retina using multi-elec-
trode arrays [2]. The results reveal that
it is possible to stimulate ON and OFF
midget, ON and OFF parasol, and small
bistratified RGCs using ~15um diameter
electrodes with current pulses in a safe
charge density range. RGCs from all five
cell types exhibited similar sensitivity to
brief current pulses, responding with a
single, precisely timed spike, suggesting
that the neural code of the retina can be
reproduced with high fidelity. Further-
more, by recording simultaneously from
midget and parasol cells while targeting
midget cells for stimulation, we show
that single-cell specificity in the high-
est-density cell types is achievable in
many cases. Thus, in principle it is pos-
sible to safely electrically activate RGCs
in the high resolution visual pathways at
their native spatial and temporal resolu-
tion.
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Figure 1. ON and OFF parasol and midget cells in a single preparation exhibited similar acti-
vation thresholds. Response curve of one representative cell of each type is shown. Recep-
tive fields of cells positioned over the array are depicted as elliptical fits. Receptive fields
of different cell types are plotted separately for clarity, with the array boundary indicated
by the hexagonal outlines. The receptive field of the cell for which the response curve is
given is indicated with a solid fill. The position of each corresponding stimulation electrode

is depicted as an open black circle and the positions of the remaining electrodes are indi-
cated with filled gray circles.
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Figure 2. Comparison of measured activation thresholds of different cell types within four
preparations. A, Thresholds of all activated cells from the preparation represented in Figure
1. Thresholds corresponding to example response curves shown in Figure 1 are marked with
triangles. B-D, Measured thresholds for all cells from examined cell types in three additional
retinal preparations. Values in parentheses indicate the fraction of cells lying over the array
with measurable thresholds. Dashed vertical lines mark the conservative platinum charge
density safety limit. Gray regions indicate untested ranges of pulse amplitudes.
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The biogenic carbon dioxide emissions
into the atmosphere constitute a domi-
nating component of the global carbon
cycle. On the other hand, the role of hu-
man-dominated ecosystems in regional
carbon budgets escalates with progres-
sive urbanization. This leads to increas-
ing interest in studying CO, emissions in
urban environment. Previous research
(e.g. [1]) have shown that the increase
of CO; concentration in the urban atmos-
phere is due to several factors, which
can be divided into two main categories:
anthropogenic and biogenic.

To characterize biogenic emissions in an
urban environment, temporal variations
of the soil CO; flux and its "*C isotopic
composition were investigated at two
contrasting sites in Krakow agglomera-
tion between July 2009 and May 2012.
Also, spatial variability of the biogenic
CO; flux was quantified on the plot
scale. Additional research question ad-
dressed in the framework of this study
was whether progressing modification of
3C isotope signature of atmospheric car-
bon dioxide in an urban environment is
seen also in the isotopic composition of
the biogenic CO; flux from the soil.

Two sites were chosen for systematic
measurements of soil CO; flux and its
carbon isotope composition: site A lo-
cated in immediate vicinity of one of the
major streets in the city, and site B, lo-
cated within large urban meadow, a 48-
ha grassland recreation area situated
close to the city centre, with limited car
traffic in the direct neighborhood. The
aerial distance between both sites is ap-
proximately 2km. The soil CO; flux and
its '3C isotope signature were measured
using closed, dynamic chamber system
coupled with infrared CO; sensor and
flask sampling system for isotopic analy-
sis. The air was circulated through entire
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system in the course of a given measure-
ment run. The CO; flux from the soil was
calculated using the rate of CO, concen-
tration increase inside the chamber.
During each measurement run two air
samples were collected in glass flasks.
The first flask was filled with ambient
atmospheric air at the beginning of the
measurement run. The second flask was
filled with the air from the chamber at
the end of the given measurement run.
The 6"C value of the soil-respired car-
bon dioxide was calculated using the for-
mula derived from the isotope and mass
balance equations set up for the volume
of air covered by the chamber. This ap-
proach is equivalent to the use of so-
called Keeling plot (see e.g. [3]; for
delta notation see [4]).

To assess spatial variability of the meas-
ured soil CO; fluxes, a dedicated cam-
paign was performed in October 2011.
The CO; fluxes were measured at site B
over three days with similar atmospheric
and weather conditions. The mean CO;
flux from 42 measurement points was
equal 13.3+0.4 mmol m? h™'. The con-
structed map (Fig. 1) reveals rather ho-
mogeneous distribution of the CO; flux.
The soil CO; fluxes at both investigated
sites reveal a strong seasonality (Fig. 2a)
induced by vegetation cycle and sea-
sonal variations of soil temperature and
water content. Minimum values of the
CO; fluxes were recorded during winter
months (typical CO, fluxes measured
during winter varied between approxi-
mately 1 and 5 mmol m? h™' for both
sites). During the vegetation period the
CO; fluxes increase, reaching maximum
values of 25-30 mmol m2h™ at site A and
40-50 mmol m2h™ at site B.

As anticipated, the measured §'C values
of atmospheric CO; were slightly lower



at site A, where heavy car traffic is per-
manently present in a close vicinity of
the plot where flux measurements were
performed (Fig. 2b). A clear seasonal cy-
cle of atmospheric 8'*CO; at both sites is
visible, with minimum values occurring
during winter when anthropogenic
sources of CO; are much stronger.
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Fig. 1. Spatial variability of soil CO, flux at
site B. Black points represent measured val-
ues.
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It is expected that fossil-fuel signature
in the plant-assimilated CO; should be
imprinted in the soil CO; flux. Thus, the
soil CO; released at site A should contain
less °C than that released at site B. The
carbon isotopic signature of soil CO; cal-
culated using Keeling plot has fluctuated
at both sites without apparent seasonal-
ity (Fig. 2c). Within the reported stand-
ard uncertainty, the mean &"C values
are non-distinguishable. This surprising
result may originate from several ef-
fects: (i) episodic character of the meas-
urements, (ii) a distinct link between
the photosynthetic activity of plants and
the intensity of vertical mixing of the lo-
cal atmosphere, leading to preferential
"sampling” of the atmospheric CO; by lo-
cal vegetation during periods of intense
mixing, and (iii) long residence time of
carbon in the soil reducing isotope vari-
ability of the input signal.

—— Site A -2

------ O Site B

-26

30

55C (e, VPDB)

20

CO, flux (mmolm=h)

O

-28

35C (%o, VPDB)

-30

N

2nna ’-‘

AR AR

2n1n

H

i A A

211 H!‘H'}ﬁ »nng >n4n 2011

Fig. 2. Seasonal variability of a) CO, flux; b) 6'3C of atmospheric CO,; c) 6'C in soil-respired CO,
at at site A (closed diamonds, solid line) and site B (open squares, dotted line) measured during

the period July 2009 - May 2012.
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Deuteron-gold collisions at the BNL Rel-
ativistic Heavy lon Collider and proton-
lead collisions at the CERN Large Hadron
Collider have been recently studied. The
original motivation to perform these ex-
periments was to obtain reference data
using collisions systems without collec-
tive flow in the final state. Interestingly,
the measurements [1-4] are consistent
with predictions of a hydrodynamic
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model assuming the existence of a col-
lective expansion stage [5]. The experi-
ments observe larger elliptic flow in d-
Au collisions than in p-Pb collisions. It is
in agreement with theoretical expecta-
tions, as the initial fireball in d-Au inter-
actions has a large eccentricity due to
the quadrupole deformation of the in-
trinsic deuteron wave function [5].

" p-Pb5.02TeV ALICE Data 0-20%

P; [GeV/c]

Fig. 1 (left panel) Elliptic and triangular flow coefficients of charged particles from the
hydrodynamic model (lines) compared to CMS results [1] (symbols). Elliptic flow of pions,
kaons, and protons from the hydrodynamic model (lines) compared to ALICE results [4]

(symbols). (from [7])

Fluctuations of the shape of the fireball
formed in p-Pb collisions yield non-zero
second and third harmonics of the azi-
muthal distribution. The collective flow
field is asymmetric in the azimuthal di-
rections and the spectra of emitted par-
ticles show noticeable elliptic and trian-
gular flow coefficients (Fig.1, left
panel). Collectivity manifests itself in
the dependence of the elliptic flow co-
efficient on the particle mass. Hydrody-
namic calculations for A-A collisions
show a mass hierarchy of the momentum
dependent flow coefficients. The ellip-
tic flow is larger for pions than for pro-
tons, in agreement with the experiment.
The same mechanism causes a mass hi-
erarchy of the elliptic flow of identified
particles emitted in p-Pb interactions
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(Fig.1, right panel). The experimental
results of the ALICE Collaboration [6]
show a pion-proton splitting of v; in fair
agreement with the model calculations.
The momenta of particles emitted from
a fluid element moving with a collective
velocity have two components, the flow
field and the thermal component. Heav-
ier particles gain a stronger collective
component. As a result, the average
transverse momentum increases with
the particle mass. The strength of the
mass hierarchy in the average transverse
momentum can serve a measure of the
amount of accumulated transverse flow.
In Fig. 2 are shown the average trans-
verse momentum calculated in two dif-
ferent models. In the HIJING model par-



ticle production in p-Pb collisions is de-
scribed as a superposition of the emis-
sion from individual N-N collisions, with-
out any collective flow component, the
experimental results cannot be repro-
duced. On the other hand, the hydrody-
namic model reproduces the ALICE Col-
laboration data fairly well, both the av-
erage transverse momentum, as well as
its dependence on the particle mass.
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Fig. 2 Mean transverse momentum of
identified particles as a function of the
charged particle density in p-Pb colli-
sions, following from hydrodynamics (a)
and HIJING 2.1 (b). The lines show the
model calculations, while the data
points represent ALICE results [6]. (from
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The color glass condensate approach
predicts similar angular correlations [8].
To disentangle the two models, we have
proposed to look at the rapidity depend-
ence of the average transverse momen-
tum in p-Pb collisions [9]. When go-
ing to the proton side, the size of the
fireball decreases, its expansion is
shorter, and the hydrodynamic model
predicts a decrease of the average trans-
verse momentum with rapidity. On the
other hand, the saturation scale in the
color glass condensate framework in-
creases on the proton side, this scale de-
termines the average momentum of
emitted particles.

The spectra of identified particles in p-
Pb collisions are calculated in the rela-
tivistic viscous hydrodynamic model.
The model predicts a mass dependence
of the average transverse momenta and
of the harmonic flow coefficients in fair
agreement with experimental measure-
ments.
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Crystal structure and Curie temperature
of Tbo.27Dyo.73(Feo.7-xNixC00.3)2 compounds
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The intermetallic compounds RM; with a
C15 cubic Laves phase structure have
been studied at great length for their
fundamental interest and practical
applications [1]. Recently, RM; interme-
tallics have been applied as magneto-
strictive ingredients of novel materials
with a giant magnetoelectric effect [2].
It has been found that, as with Fe-Co
alloys, the magnetic hyperfine field
observed in *Fe nuclei in substituted
Tbo,27Dyo,73(Fe1.xC0x)2 intermetallics,
treated as a function of the average
number n of 3d electrons, behave
analogously to a  Slater-Pauling
dependence [3]. A maximum values of
the magnetic hyperfine field and Curie
temperature are observed for the
Tbo.27Dyo0.73(Fe0.7C00.3)2 compound [3,4].
This compound is a starting compound of

the studied series Tbo.27Dyo.73(Feo.7-
xNixC0o.3)2.
The intermetallics  Tbo.27Dyo.73(Feo.7-

xNixCoo.3)2 were prepared with an arc
melting system, with a contactless
ignition, in a high purity argon
atmosphere. The synthesized ingots
were then annealed in a vacuum (10 Pa)
at 1123 K for 2h and allowed to cool
down along with the furnace to
approximately 250 K/h. Analysis of the
X-ray diffraction patterns revealed that
the samples are single-phase of Laves,
Fd3m, MgCu-type, and of a cubic
structure. The crystal unit cell
parameters a obtained for the studied
series are presented in Fig. 1. Since the
atomic radius of Fe atom is higher than
the corresponding radius of Ni atom [5],
unit cell parameter a decreases almost
linearly with the nickel content.
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Fig.1. The wunit cell parameter a,

determined for the MgCu,-type structure

of the intermetallics Tbo.27Dyo.73(Feo.7-

xNixC00.3)2 (300K)

Data found in the literature for
Tbo.27Dyo.73(F€0.7C00.3)2 and  Tbo.27Dy
0.73(Nip.7Co0.3)2 compounds  coincide
satisfactorily = with  the obtained

experimental data [4] (open points). In
practice Vegard’s rule is obeyed.

The electrical resistivity (not presented)
has been used to determine Curie
temperatures. The electrical resistivity
p observed for magnetic metals can be
described by the Matthiesen formula:

p = po+ Pr+ Pm, Where pg is the residual
resistivity, pris the phonon contribution,
and pm is the magnetic contribution [6].
A method based on the pn(T)
dependence was used to determine the
magnetic ordering temperatures of the
intermetallic series studied here [7].
Namely, the magnetic ordering



temperature T¢ is situated in a
temperature range with the maximal
change of numerically estimated
parameter 8pm(T)/8T as presented in
the inset of Fig. 2 for the compound with
x=0.
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Fig. 2 The Curie temperatures T¢ of the
Tbo.27Dyo.73(Fe0.7xNixC00.3)2 series against
the nickel content x. Open marks denote
literature data [4]. Inset: 8pm(T)/8T
functions of T for the
Tbo.27Dyo.73(Feo.7C00.3)2 compound.
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The intersection of the two fitted
straight lines determines the magnetic
ordering temperature. The
experimental error depends on the
quality of the 8pm(T)/8T dependence
and the maximal error in this case can
be estimated as 8Tc=13K. The Curie
temperatures for the Tbo.,7Dyo.73(Feo.7-
xNixCoo.3); series are presented in

Fig. 2. The relatively high ordering
temperature for Tbo.27Dyo.73(Feo.7C00.3)2
(745 K) shows a further nonlinear, strong
decrease with the nickel content.

In summary, the unit cell parameter a
and the Curie temperature T¢ decrease
considerably as results of the Fe/Ni
substitution, or results of an increase of
the number n of 3d-electrons, across the
studied series.
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New developments of multireflection grazing incidence

diffraction
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The MGIXD (multireflection grazing inci-
dent X-ray diffraction) is one of the
methods used for determination of in-
depth stress distribution. Such measure-
ment is possible through the use of a
small angle between incidence beam
and sample surface, and consequently
constant penetration depth of X-ray ra-
diation in the studied material [1,2]. The
information depth can be changed by
setting different angles of incidence.
The MGIXD method has very important
advantages in comparison with other dif-
fraction methods of stress determina-
tion. The important feature of this
method is that the lattice strains are
measured in different crystallographic
direction and next simultaneously used
in analysis. This enables the study of the
elastic anisotropy and the choice of the
appropriate model of grains interaction
for the interpretation of the experi-
mental results. Furthermore not only
stresses but also strain free ap and c/a
(for hexagonal structure) parameters
and their in-depth variation can be de-
termined. Finally, the gradients of the

root mean square strain y<&’> and crys-
tallite size (coherent domain) can be
studied using Williamson-Hall method
[3].

In this work the MGIXD was developed
and applied to measure in-depth stress
distributions in coatings and surface lay-
ers of materials subjected to different
mechanical treatments. The method of
c/a parameter determination was pro-
posed for hexagonal samples and the in-
fluence of stacking faults on the analysis
of experimental data was taken into ac-
count [4]. The stresses, strain free pa-
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rameter ap as well as c/a value were de-
termined using self-consistent iteration
method proposed in this work. Signifi-
cantly better fitting of the theoretical
values to experimental ones was ob-
tained when c/a was adjusted. Moreover
the mechanical properties of the poly-
crystals such as: elastic anisotropy of
elastic constants and grain interactions
were investigated. It was found that
Reuss and free surface grain interaction
models are in the best agreement with
the experimental results [4,5].

The modified MGIXD method was used
for the interpretation of the data ob-
tained with low and high energy synchro-
tron radiation. In the first experiment
performed at G3 spectrometer (DESY,
Hamburg) three different wavelengths
(energies) of radiation were used in
MGIXD method [4,6]. As the result al-
most the same in-depth stress and strain
free lattice parameters a, were obtained
for all applied wavelengths (Fig. 1).

For the first time the proposed multire-
flection method (data selected for the
same penetration depth) was success-
fully used to analyze the data obtained
with high energy synchrotron radiation
(EDDI beamline at BESSY synchrotron,
Berlin). In this case the energy disper-
sion technique was used. A very good
agreement was obtained between the
stresses measured using synchrotron ra-
diation as well as Cu K, radiation on the
laboratory PANalitical X'Pert diffractom-
eter [4]. The great advantage of using
high-energy synchrotron radiation was
the possibility to measure stresses for
larger depths in comparison with labor-
atory X-rays (Fig. 2).



Summarizing, it can be stated that
MGIXD method is an indispensable tool
to study the distribution of stresses,
strain free parameter ap as well as c/a
value in the surface layers, but the ap-
plicability of this method is limited by
factors such as the anisotropy of elastic

constants. It should be also underlined,
that the reliable diffraction stress anal-
ysis is only possible when an appropriate
grain interaction model is applied in cal-
culation of XEC (X-ray elastic constants)
for anisotropic sample [6].
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Fig. 1. The in-depth profiles of stresses and ap lattice parameter for polished Al alloy

(Al2017). The results for different wavelengths of synchrotron radiation and for laboratory
diffractometer (Cu K. radiation) are shown.
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Fig. 2. The in-depth profile of stresses for polished and ground Ti samples. Comparison of

the results obtained from classical diffractometer (Cu K. radiation) and synchrotron experi-
ment (energy range 40-68 KeV).
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Third-party funds

Badania finansowane
ze zrodet zewnetrznych

ZLECENIA DOTYCZACE

ZAGRANICZNYCH PROJEKTOW BADAWCZYCH

Nr umowy Kierownik Temat Czas trwania
4.4.220.7047 Joanna Czub Nanomaterials for hydrogen | 18.09.13
Wspotpraca Pol- storage. 28.02.15
sko-Norweska
ZLECENIA Z PRZEMYSLU
Nr umowy Kierownik Temat Czas trwania
5.5.220.752 Andrzej Badanie makroskopowego prze- | 01.02.13
Bolewski kroju czynnego absorpcji neu- | 15.12.13
tronow termicznych dla wyro-
bow grafitowych oraz obliczenie
rownowaznika borowego BE dla:
Zaktadu RBZ - 5 badan, Zaktadu
NSZ - 8 badan.
5.5.220.754 Pawet Badanie radioaktywnosci wyro- | 02.02.13
Jodtowski bow weglowych i grafitowych | 15.12.13
w 2013 roku dla: SGL Carbon
5.5.220.759 Pawet Pomiar koncentracji pierwiast- | 25.04.13
Jodtowski kéw promieniotworczych w po- | 15.12.13
piotach z Kottowni w Arcelor
Mittal
5.5.220.761 Marek Dulinski | Badanie sktadu izotopowego wo- | 06.05.13
doru i tlenu oraz stezenia trytu | 30.07.13
w solankach z wyciekow Kopalni
Soli ,,Wieliczka” pobranych
w 2013 roku.
5.5.220.763 Marek Dulinski | Opracowanie i wykonanie badan | 05.06.13
na zawartos¢ trytu w wodach | 15.12.13
porowych dla ok. 55 prébek
gruntu.

ZLECENIA Z INNYCH UCZELNI
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Nr umowy Kierownik Temat Czas trwania
6.18.220.751 Sebastian Wykonanie pomiaréw tomogra- | 13.02.13
Wronski ficznych probki Mg. 25.02.13

ZLECENIA Z INSTYTUCJI ZAGRANICZNYCH (EKSPORT)

Nr umowy Kierownik Temat Czas trwania

13.13.220.84320 | Marek Lankosz | llosciowe obrazowanie map | 19.04.10
pierwiastkow metoda rentge- | 31.05.13
nowskiej mikroskopii  fluore-
scencyjnej.

13.13.220.84590 | Jarostaw Ciagte pomiary atmosferycz- | 02.01.11

Necki nego stezenia dwutlenku wegla | 30.06.13

i metanu na stacji Kasprowy
Wierch.

13.13.220.84940 | Jan Kulka Konsolidacja i modernizacja | 02.01.12
sieci zasilajacej - Zachodni Re- | 31.12.14
jon CERN - w Meyrin.

13.13.220.84950 | Jan Kulka Konsolidacja i unowoczesnienia | 02.01.12
systemow Instrumentacji i ste- | 31.12.14
rowania kriogenika i préznia ak-
celeratora LHC i jego systemow
napetniania.

13.13.220.84960 | Jan Kulka Miernictwo geodezyjne i pozy- | 02.01.12
cjonowanie. 31.12.14

13.13.220.85100 | Jan Kulka Konsolidacja i modernizacja | 01.03.12
sieci zasilania energetycznego | 31.12.14
siedziby CERN w Prevessin.

13.13.220.85110 | Jan Kulka Konsolidacja i modernizacja | 01.03.12
sieci zasilania energetycznego | 31.12.14
rejonu gtownych budynkéw sie-
dziby CERN w Meyrin.

13.13.220.85120 | Jan Kulka Konsolidacja i modernizacja sys- | 01.03.12
temu ochrony magneséw nad- | 31.12.14

przewodnikowych LHC w trakcie
pierwszej dtugiej przerwy tech-
nologicznej LHC.
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13.13.220.85300 | Wtadystaw Opracowanie systemu elektro- | 24.05.12
Dabrowski niki front-end do stymulacji | 31.07.14
i odczytu sygnatow 64-klatko-
wej matrycy.
13.13.220.85680 | Kazimierz Wykonanie badan zawartosci | 22.20.12
Rézanski trytu w 36 prébach wod pod- | 31.01.13
ziemnych.
13.13.220.85690 | Kazimierz Szkolenie stypendysty z Ghany. | 15.10.12
Rézanski 10.02.13
13.13.220.86150 | Jan Kulka Wspétpraca na doradztwo tech- | 20.02.13
niczne w zakresie sprzetu elek- | 28.02.15
trycznego i elektronicznego ob-
wodow nadprzewodzacych pod-
czas pierwszej przerwy techno-
logicznej akceleratora LHC.
13.13.220.86170 | Jan Kulka Konsolidacja i modernizacja | 27.02.13
systemow ochrony elektronicz- | 31.10.14
nej i stowarzyszonych urzadzen
dla nadprzewodnikowych ma-
gnesow LHC podczas pierwszego
dtugiego wytaczenia (LS1) LHC.
13.13.220.86240 | Wtadystaw Detektory drugiej generacji z | 15.04.13
Dabrowski polepszong rozdzielczoscia | 31.12.14
energetyczng oparte na techno-
logii krzemowej.
13.13.220.86350 | Kazimierz Wykonanie badan sktadu izoto- | 22.05.13
Rézanski powego probek woéd podziem- | 31.08.13
nych.
13.13.220.86360 | Kazimierz Wykonanie badan sktadu izoto- | 23.05.13
Rézanski powego probek woéd podziem- | 31.08.13
nych.
13.13.220.86380 | Jan Kulka Rozwoj oprogramowania, stero- | 24.05.13
wania akceleratorami. 31.05.16
13.13.220.86440 | Kazimierz Wykonanie badan sktadu izoto- | 10.07.13
Rézanski powego probek wod podziem- | 31.10.13
nych.
13.13.220.86450 | Kazimierz Wykonanie badan sktadu izoto- | 10.07.13
Rézanski powego probek wod podziem- | 30.10.13

nych.
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13.13.220.86490 | Kazimierz Wykonanie kompletnego sys- | 22.08.13
Rézanski temu elektrolitycznego wzboga- | 31.05.14
cania probek wody do pomiarow
niskich stezen trytu w probkach
wody.
13.13.220.86500 | Kazimierz Instalacja elektrolitycznego sys- | 22.08.13
Rézanski temu wzbogacania prob wody | 01.09.14
do pomiardw niskich aktywnosci
trytu oraz przeprowadzenie
szkolenia personelu.
13.13.220.86750 | Kazimierz Wykonanie badan sktadu izoto- | 03.12.13
Rézanski powego probek woéd podziem- | 31.01.14
nych.
13.13.220.86760 | Kazimierz Wykonanie badan sktadu izoto- | 03.12.13
Rézanski powego probek woéd podziem- | 31.01.14
nych.
13.13.220.86770 | Kazimierz Wykonanie badan sktadu izoto- | 03.12.13
Rézanski powego probek woéd podziem- | 31.01.14
nych.
13.13.220.86810 | Nguyen Odbywanie stazu przez P. | 21.10.2013
Dinh Chau Aloyce Isaya Amasi z Miedzyna- | 20.10.2014
rodowej Agencji Energii Atomo-
wej w Wiedniu w okresie
21.10.2013 - 20.10.2014 r.
13.13.220.86860 | Kazimierz Wykonanie badan zawartosci | 10.01.14
Rézanski trytu w 31 prébach wod pod- | 31.03.14

ZLECENIE Z INNYCH WYDZIALOW

ziemnych.

Nr umowy Kierownik Temat Czas trwania
14.11.220.750 Pawet Wykonanie badania promienio- | 21.01.13
Jodtowski tworczosci naturalnej 6 prébek | 25.02.13
popiotow ze spalania osadow
sciekowych o kodach 19 01 14
oraz 19 01 07.
14.18.220.765 Marek Dulinski | Wykonanie analiz izotopowych | 16.07.13
probek wod chlorkowych. 30.11.13
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DOFINANSOWANIE MLODYCH NAUKOWCOW Z MNISW

Nr umowy Kierownik Temat Czas trwania
15.11.220.717 Andrzej Kreft | Dofinansowanie = prowadzenia | 02.01.11
badan naukowych stuzacych roz-
wojowi uczestnikow studiow
doktoranckich.
(22 zadania)
15.11.220.718 Stanistaw Dofinansowanie  prowadzenia | 02.01.11
Bednarek badan naukowych stuzacych roz-
wojowi mtodych naukowcow.
(6 zadan)
15.11.220.760 Marek Dulinski | Dofinansowanie  prowadzeniu | 08.05.13
badan naukowych stuzacych roz- | 31.12.13

GRANTY NCN/ MNISW

wojowi

uczestnikow studiow
doktoranckich polegajace na za-
kupieniu aparatury naukowo-ba-
dawczej niezbednej do wykona-
nia pracy.

Nr umowy Kierownik Temat Czas trwania

18.18.220.690 | Marek Lankosz Badania wybranych pierwiast- | 09.10.09
kow sladowych i biomolekut | 08.10.13
w glejowych nowotworach mo-
zgu i ich otoczeniu w relacji do
stopnia ztosliwosci guza.

18.18.220.697 | Barttomiej Symulacje magnetotransportu | 17.03.10

Szafran w nanostrukrurach potprze- | 16.03.13

wodnikowych.

18.18.220.703 | tukasz Gondek Wtasciwosci fizyko-chemiczne | 08.04.10
i charakterystyka aplikacyjna | 07.07.14
wodorkow zwiazkéw miedzy-
metalicznych ziem rzadkich.

18.18.220.707 | Jarostaw Necki Oszacowanie bilansu wodoru w | 30.09.10
atmosferze Polski Potudniowej | 29.09.13

na podstawie danych pocho-
dzacych z pomiaréw stezenia
i sktadu izotopowego wodoru
Na Kasprowym Wierchu, Krako-
wie i wybranych punktach Pod-
hala i Gornego Slaska.
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18.18.220.716 | Janusz Wolny Struktura i wtasnosci fizyczne | 11.04.11
kwazikrysztatow i uktadow | 10.04.14
miedzymetalicznych o gigan-
tycznej komorce elementar-
nej.

18.18.220.722 | Joanna Chwiej Biochemiczne podtoze zmian | 01.01.11

IUVENTUS PLUS neurodegeneracyjnych w epi- | 31.08.14
leptycznym mozgu szczura.

18.18.220.726 | Magdalena Badanie  korelacji miedzy | 07.12.11

PRELUDIUM Kaczmarska struktura szkieletu btonowego | 06.12.13
oraz przepuszczalnosci 02
i Na+ /K+ czerwonych ciatek
krwi pacjentow z nadcisnie-
niem.

18.18.220.727 | Katarzyna Badanie tamania symetrii CP | 13.12.11

PRELUDIUM Senderowska w rozpadach mezonéw BSo do | 12.04.13
stanow koncowych zawieraja-
cych czastke  wektorowa
i pseudo-skalarng w ekspery-
mencie LHCb.

18.18.220.728 | Pawet Kuczera Badania dyfrakcyjne i analiza | 12.12.11

PRELUDIUM strukturalna  dekagonalnych | 11.12.13
kwazikrysztatow z  rodziny
Cu-Me (Me=Co, Rh, Ir).

18.18.220.729 | Krzysztof Badanie procesu walcowania | 15.12.11

Wierzbanowski asymetrycznego metali o sieci | 14.12.14
regularnej i heksagonalnej
w aspekcie uzyskiwania struk-
tury ultra-drobnoziarnistej.
18.18.220.730 | Sebastian Badanie mechanizméw defor- | 14.12.11
Wronski macji i rekrystalizacji w mate- | 13.12.15
riatach o strukturze heksago-
nalnej.
18.18.220.731 | Przemystaw Opracowanie i weryfikacja no- | 02.01.12
Wachniew wej metodyki oznaczania kon- | 20.12.14

centracji otowiu Pb-210 w osa-
dach, glebach i torfach za po-
moca spektrometrii gamma
na potrzeby badan srodowisko-
wych.
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18.18.220.735 | Janusz Tobota Badania wptywu domieszek re- | 30.04.12
MAESTRO zonansowych i konwencjonal- | 30.04.17
nych na wtasnosci termoelek-
tryczne z  uwzglednieniem
efektow relatywistycznych.
18.18.220.737 | Jozef Korecki Oligo-atomowe supersieci me- | 27.04.12
MAESTRO tal-tlenek jako nowe materiaty | 27.04.16
o dostrajalnych  wtasciwo-
sciach elektrycznych i magne-
tycznych.
18.18.220.739 | Janusz Symulacje komputerowe zalez- | 07.08.12
Adamowski nego od spinu transportu elek- | 06.08.15
tronowego w potprzewodniko-
wych drutach kwantowych.
18.18.220.742 | Pawet Szumniak Teoretyczne badanie dynamiki | 17.0912
PRELUDIUM spinowej solitonéw elektrono- | 16.09.13
wych i dziurowych w nanourza-
dzeniach poétprzewodnikowych
majacych znalez¢ zastosowa-
nie w obliczeniach kwanto-
wych.
18.18.220.743 | Kamil Badanie wptywu wtasnosci | 24.0912
PRELUDIUM Kutorasinski elektronowych stopow wieloa- | 23.09.14
tomowych na efektywnos¢
konwersji energii w zjawiskach
termoelektrycznych.
18.18.220.749 | Barttomiej Modelowanie transportu ta- | 25.01.13
OPUS Szafran dunku w nanostrukturach pot- | 24.01.16
przewodnikowych z bramka
skanujaca.
18.18.220.753 | Jakub Cieslak Badania wtasnosci fazy sigmaw | 04.02.13
OPUS uktadach  trojsktadnikowych | 03.08.15
zawierajacych zelazo.
18.18.220.755 | M.Gatkowski Zmienno$¢ czasowa i prze- | 06.03.13
PRELUDIUM strzenna podtlenku azotu w at- | 05.03.16
mosferze potudniowej Polski:
oszacowanie regionalnych ste-
zen iraz strumieni N20.
18.18.220.762 | Mariusz Badanie dyfrakcji, fotoproduk- | 27.05.13
OPUS Przybycien cji i nowej fizyki z wykorzysta- | 15.05.16

niem  tagerow  protondw
w przod w eksperymencie
ATLAS na LHC.
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18.18.220.767 | Krzysztof Misztal | Identyfikacja osoéb na podsta- | 08.07.13
PRELUDIUM wie teczowki oka w zmiennych | 07.07.16
warunkach srodowiskowych.
18.18.220.768 | Marek ldzik Projekt nowatorskiego wielo- | 23.07.13
OPUS kanatowego uktadu konwersji | 07.07.16
analogowo-cyfrowej z szybka
serializacja danych, o ultra ni-
skim poborze mocy, z wykorzy-
staniem zaawansowanych sub-
mikronowych technologii
CMOS.
18.18.220.770 | Marek ldzik Projektowanie  nowatorskich | 12.08.13
OPUS detektorow pikselowych | 24.07.16
w technologii SOl dla fizyki
czastek.
18.18.220.771 | Wojciech Pasek Charakterystyka tadowania | 29.08.13
PRELUDIUM i zachowania skorelowane | 28.08.15

w dziurowych sztucznych ato-

mach.

GRANTY NA UTRZYMANIEM SPECJALNEGO
URZADZENIA BADAWCZEGO

Nr umowy Kierownik Temat Czas trwania
20.11.220.764 Kazimierz Stacja pomiaru sktadu atmos- | 14.06.13
Rézanski fery KASLAB na Kasprowym | 30.06.14
Wierchu w 2013 r.
SPUB - M.
Nr umowy Kierownik Temat Czas trwania
22.22.220.7028 | Wiestawa Ztozony system socjotechniczny | 01.02.09
Sikora w inteligentnym srodowisku. 31.01.13
22.22.220.7039 | Marek Idzik Zaawansowane europejskie in- | 28.12.11
frastruktury dla detektoréw | 31.01.15
przy akceleratorach.
22.22.220.7043 | Jarostaw Zintegrowana sie¢ pomiaréw ga- | 08.08.12
Necki zow cieplarnianych (z wytacze- | 30.09.15
niem CO2).
22.22.220.7046 | Barttomiej Edukacja w zakresie nanotech- | 01.05.13
Szafran nologii dla przemystu i spote- | 30.10.15
czenstwa.
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PROGRAMY EUROPEJSKIE

Nr umowy Kierownik Temat Czas trwania
27.27.220.7024 | Wiestawa Complex Socio-Technical Sys- | 01.02.2009-
SOCIONICAL Sikora tem in Ambient Intelligence 31.01.2013
27.27.220.7034 | Stanistaw Radiation Effects Modelling and | 01.01.2010-
EURATOM Dubiel Experimental Validation 31.12.2013
27.27.220.7035 | Marek Idzik Advanced European Infrastruc- | 01.02.2011-
AIDA tures for Detectors at Accelera- | 31.01.2015
tors
27.27.220.7040 | Jarostaw Integrated non-CO2 Greenhouse | 01.10.2011-
InGOS Necki gas Observation System 30.09.2015
27.27.220.7044 | Barttomiej NanoEIS - Nanotechnology Edu- | 01.11.2012-
NanoEIS Szafran cation for Industry and Society | 31.10.2015
502.220.2001 Janusz Interdyscyplinarne Studia Dok- | 01.01.2009-
ISD Adamowski toranckie "Zaawansowane ma- | 31.12.2015
teriaty dla nowoczesnych tech-
nologii i energetyki przysztosci”
501.220.2002 Andrzej Lenda | Teraz Fizyka. Nowe formy | 01.06.2010-
TERAZ FIZYKA ksztatcenia blizej pracodawcy 31.10.2015
501.220.2003 Mariusz Contract Between Surrey Satel- | 26.11.2010-
Esmo MS000177 | Przybycien lite Technology Limited And | 25.04.2014
AGH University of Science and
Technology
502.220.2004 Pawet Fizyka - Twoj wybdr, Twoja | 01.06.2012-
FIZYKA Armatys przysztosc 31.12.2015
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PROGRAMY SPECJALNE

Nr umowy Kierownik Temat Czas trwania
28.28.220.772 Wtadystaw Eksperyment ATLAS: doswiad- | 26.09.13
3552'5073/08/'“/5”/ Dabrowski czalna weryfikacja Modelu Stan- | 25.12.15
dardowego i poszukiwania sy-
gnatow Nowej Fizyki przy ener-
giach LHC.
28.28.220.7029 | Danuta Eksperyment ATLAS: rejestracja | 17.02.10
2?&“}3%?5‘}0 Kisielewska i analiza danych oraz utrzyma- | 16.02.13
> nie i rozwdj detektorow.
28.28.220.7032 | Bogdan Eksperyment LHCb w CERN - ob- | 02.04.10
680/N-CERN/2010/0 | Muryn stuga detektora | uczestnictwo | 01.04.13
w programie badawczym.
28.28.220.7037 | Mirostaw Ocena wielkosci wymiany dwu- | 21.12.10
817/N-COST/2010/0 | Zimnoch tlenku wegla miedzy atmosfera, | 02.06.13
ekosystemami ladowymi i wod-
nymi na obszarze zurbanizowa-
nym Krakowa.
28.28.220.7042 | Mariusz Badanie zderzen relatywistycz- | 12.12.11
DE1C2'2011/01/M/5T2/ Przybycien nych hadronow i jonow w ekspe- | 11.12.14
04126 rymencie STAR przy akcelerato-
rze RHIC w BNL.
28.28.220.757 Mariusz Badanie oddziatywan elektro- | 03.04.13
Przybycien now z protonami w eksperymen- | 26.03.15

cie ZEUS na akceleratorze HERA
w osrodku DESY w Hamburgu.

PROGRAMY NAUKOWO-BADAWCZE OD INNYCH ZLECENIODAWCOW

Nr umowy Kierownik Temat Czas trwania
30.30.220.732 Pawet Badania radioaktywnosci wyro- | 01.03.12
Jodtowski bow weglowych i grafitowych | 15.12.13
dla SGL CARBON Polska S.A.
30.1.220.756 Sebastian Analiza tomograficzna probek | 22.03.13
Wronski PCB. 12.04.13
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GRANT MINISTERIALNY JUVENTUS PLUS

Nr umowy Kierownik Temat Czas trwania
68.68.220.773 Renata Rola lipidow prenylowych w nie- | 11.04.12
Szymanska zgodnosci mieszancow. 10.04.14
68.68.220.734 Michat Elektryczna kontrola i filtrowa- | 04.04.12
Nowak nie spinu w nanostrukturach | 03.04.14
potprzewodnikowych.
68.68.220.766 Pawet Symulacje komputerowe wta- | 25.06.13
Wojcik snosci nadprzewodzacych nano- | 24.06.15
struktur metalicznych.
68.68.220.773 Renata Rola lipidow prenylowych w nie- | 11.04.12
Szymanska zgodnosci mieszancow. 10.04.14

PROJEKTY FUNDACJI NAUKI POLSKIEJ

Nr umowy Kierownik Temat Czas trwania
72.72.220.8003 | Barttomiej Krakow Interdisciplinary PhD- | 01.10.08
Szafran Project in Nanoscience and Ad- | 30.09.13
vanced Nanostructures
72.220.8009 Jozef Korecki | Atomic and molecular recel | 01.03.09
devising of functional nano- | 28.02.13

structures for magnetic and ca-
talytic applications-AMON
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Publications

Books and book chapters

Books published in Poland

1.

B. J. SPISAK
,Wtasnosci transportowe i lokalizacja stanow jednoelektronowych w uktadach
o zaburzonej symetrii translacyjnej”, Wyd. Libron Krakéw 2013 - monografia
habilitacyjna

A. HORZELA, J. ADAMOWSKI, R. TOKARZ-SOBIERAJ. EDITORS: M. PERZANOWSKI,
J. PAWLOWSKI, M. CHROBAK, J. MORON

Proceedings of the ISD Workshops. Wydawca: Faculty of Physics and Applied Com-
puter Science, AGH University of Science and Technology, Krakéw, 2013

ANDRZEJ ZIEBA
Analiza danych w naukach scistych i technice, PWN, Warszawa, 2013
(ISBN: 978-83-01-17303-6).

Book chapters published abroad

4.

S. STANKOV, T. SLEZAK, M. ZAJAC, M. SLEZAK, M. SLADECEK, R. ROHLSBERGER,
B. SEPIOL, G. VOGL, N. SPIRIDIS, J. t AZEWSKI, K. PARLINSKI, J. KORECKI

In-Situ >’Fe Mdssbauer Spectroscopy with Synchrotron Radiation on Thin Films in
"Mossbauer Spectroscopy. Applications in Chemistry, Biology, Industry, and Nan-
otechnology”, Sharma, Virender K. / Klingelhofer, Gostar / Nishida, Tetsuaki
(eds.), John Wiley & Sons 2013

SOHARAB H. S., K. SAEED, N. CHAKI

Performance Benchmarking of Different Binarization Techniques for Fingerprint-
based Biometric Authentication. Springer, Advances in Intelligent and Soft Com-
puting, CORES, 2013. p. 237-246.

M. SZCZERBOWSKA-BORUCHOWSKA

Classification/Diagnosis of Brain Tumors Using Discriminant Function Analysis
M.A. Hayat (ed.), Tumors of the Central Nervous System, Volume 12, Molecular
Mechanisms, Children’'s Cancer, Treatments, and Radiosurgery DOI 10.1007/978-
94-007-7217-5_1, © Springer Science+Business Media Dordrecht 2014 pp 3-18

D. CVETKOVIC, L. FIEDOR, J. FIEDOR, A. WISNIEWSKA-BECKER, D. MARKOVIC
Molecular Base for Carotenoids Antioxidant Activity in Model and Biological Sys-
tems: The Health-Related Effects. In “Carotenoids: Food Sources, Production and
Health Benefits”, Ed. M. Yamaguchi; Nova Science Publishers Inc., Hauppauge
NY, 2013, pp. 93-126 ISBN: 978-1-62808-622-5

P. GKOGKOLOU, M. SARNA, T.A. LUNGER, M. BOEHM

KdPT: Novel protective role against impaired wound healing in diabetes?
Brain, Behavior, and Immunity 29 (15): S3, 2013.
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Book chapters published in Poland

9.

10.

1.

A. LENDA
Wybrane rozdziaty matematycznych metod fizyki, Wydawnictwa AGH 2013

E. CHMIELOWIEC, A. ORZECHOWSKA, M. SARNA, M. ZABCZYK, A. UNDAS,

K. BURDA

Influence of fibrinogen on the stability of erythrocytes.

Innovative technologies in biomedicine: the first international conference,
pazdziernik 15-16 2013, Krakéw, Abs.str.50.

PAWEL JEDYNAK, RENATA SZYMANSKA
Smakotyki z laboratorium.
Wiedza i Zycie 11 (2013), 76-77.

Thomson Reuters’ Master Journal List
Artykuty w czasopismach z Listy Filadelfijskiej

1.

J.HABERKO, A.BERNASIK, W.LUZNY, M.HASIK, J.RACZKOWSKA, J.RYSZ,
A.BUDKOWSKI

Humidity and Wetting Effects in Spin-Cast Blends of Insulating Polymers and Con-
ducting Polyaniline Doped with DBSA

Journal of Applied Polymer Science, 127 (2013) 2354-2361

IF: 1.395, MNiSW: 25

[.V.ALENKINA, M.I.OSHTRAKH, YU.V.KLEPOVA, S.M.DUBIEL, N.V.SADOVNIKOV,
V.A.SEMIONKIN

Comparative study of the iron cores in human liver ferritin, its pharmaceutical
models and ferritin in chicken liver and spleen tissues using Mossbauer spectros-
copy with a high velocity resolution

Spectrochimica Acta Part A, 100 (2013) 88-93

IF: 2.098, MNiSW: 25

S.M.DUBIEL, J.CIESLAK, H.REUTHER

Effect of He* irradiation on Fe-Cr alloys: Mossbauer-effect study
Journal of Nuclear Materials, 434 (2013) 235-239

IF: 1.211, MNiSW: 30

J.CIESLAK, S.M.DUBIEL

The Debye temperature of c-phase Fe-Mo compounds as determined with Moss-
bauer spectroscopy

Intermetallics, 34 (2013) 159-161

IF: 1.857, MNiSW: 35

R.CAPUTO, A.KUPCZAK, W.SIKORA, A.TEKIN

Ab initio crystal structure prediction by combining symmetry analysis represen-
tations and total energy calculations. An insight into the structure of Mg(BH4)2t
Physical Chemistry Chemical Physics, 15 (2013) 1471-1480

IF: 3.931, MNiSW: 40
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10.

1.

12.

13.

14.

A.SZPAK, G.KANIA, T.SKORKA, W.TOKARZ, SZ.ZAPOTOCZNY, M.NOWAKOWSKA
Stable aqueous dispersion of superparamagnetic iron oxide nanoparticles pro-
tected by charged chitosan derivatives

Journal of Nanoparticle Research, 15 (2013) 1372:1-11

IF: 2.175, MNiSW: 30

S.M.DUBIEL, J.CIESLAK, M.REISSNER

Effect of magnetism on the lattice dynamics in the c-phase FeCr alloys
EPL- Europhysics Leters, 101 (2013) 16008:1-6

IF: 2.172, MNiSW: 35

J.HABERKO, F.SCHEFFOLD

Fabrication of mesoscale polymeric templates for three- dimensional disordered
photonic materials

Optics Express, 21/1 (2013) 1057:1-9

IF: 3.546, MNiSW: 45

P.BOZEK, W.BRONIOWSKI

Correlations from hydrodynamic flow in pPb collisions
Physics Letters B, 718 (2013) 1557-1561

IF: 4.569, MNiSW: 40

J.TOMKOWICZ, K.KULAKOWSKI

Gardens of Eden in systems of bistable nanoscopic wires

Journal of Magnetism and Magnetic Materials, 326 (2013) 91-96
IF: 1.826, MNiSW: 25

M.MARCISZKO, A.BACZMANSKI, K.WIERZBANOWSKI, M.WROBEL, C.BRAHAM, J.-
P.CHOPART, A.LODINI, J.BONARSKI, L.TARKOWSKI, N.ZAZI

Application of multireflection grazing incidence method for stress measurements
in polished Al-Mg alloy and CrN coating

Applied Surface Science, 266 (2013) 256- 267

IF: 2.112, MNiSW: 30

H.HARANCZYK, J.KOBIERSKI, J.NIZIOt, E.HEBDA, J.PIELICHOWSKI, D.ZALITACZ,
M.MARZEC, A.EL-GHAYOURY

Mild hydration of didecyldimethylammonium chloride modified DNA by 1H-nu-
clear magnetic resonance and by sorption isotherm

Journal of Applied Physics, 113 (2013) 044702:1-7

IF: 2.210, MNiSW: 35

B.MINDUR, W.DABROWSKI, T.FIUTOWSKI, P.WIACEK, A.ZIELINSKA

A compact system for two-dimensional readout of Gas Electron Multiplier detec-
tors

Journal of Instrumentation (JINST), 8 (2013) 1005:1-23

IF: 1.656, MNiSW: 40

S.AKBULUT, B.KRUPINSKA, A.WOROBIEC, U.CEVIK, H.TASKIN, R.V.GRIEKEN,
L.SAMEK, E.WILKOJC

Gross alpha and beta activities of airborne particulate samples from Wawel Royal
Castle Museum in Cracow, Poland

Journal of Radioanalytical and Nuclear Chemistry, 295 (2013) 1567-1573

IF: 1.467, MNiSW: 20
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

M.MARCISZKO, A.BACZMANSKI, M.WROBEL, W.SEILER, C.BRAHAM, J.DONGES,
M.SNIECHOWSKI, K.WIERZBANOWSKI

Multireflection grazing incidence diffraction used for stress measurements in sur-
face layers

Thin Solid Films, 530 (2013) 81-84

IF: 1.890, MNiSW: 30

M.WRONSKI, K.WIERZBANOWSKI, T.LEFFERS

CRITICAL ASSESSMENT On the lattice rotations accompanying slip
Materials Science and Technology, 29/2 (2013) 129-133

IF: 0.772, MNiSW: 25

B.PENC, M.HOFMANN, W.SIKORA, A.SZYTULA

Magnetic structures of ErsRh,Ges, compound

Journal of Magnetism and Magnetic Materials, 332 (2013) 114-117
IF: 1.826, MNiSW: 25

P.BOZEK, W.BRONIOWSKI

Size of the emission source and collectivity in ultra -relativistic p-Pb collisions
Physics Letters B, 720 (2013) 250-253

IF: 4.569, MNiSW: 40

M.KRAWCZYK, K.KULAKOWSKI

Coarse- Grained cellular automaton for traffic systems

International Journal of Modern Physics C, 24/3 (2013) 1350011:1-14
IF: 0.615, MNiSW: 20

M.RYBAK, K.KULAKOWSKI

Competing contact processes on homogeneous networks with tunable clusteriza-
tion

International Journal of Modern Physics C, 24/3 (2013) 1350012:1-14

IF: 0.615, MNiSW: 20

J.CZUB, W.TOKARZ, £.GONDEK, H.FIGIEL

Interacting superparamagnetic nanoparticles in the Cu-1%Co single crystal
Journal of Magnetism and Magnetic Materials, 332 (2013) 118-122

IF: 1.826, MNiSW: 25

L.GONDEK, K. KOZLAK, J.CZUB, D.RUSINEK, A.SZYTULA, A.HOSER
On the verge of short D-D distances in RNiln deuterides
Intermetallics, 34 (2013) 23-28

IF: 1.857, MNiSW: 35

D.E.GUNNING, J.M.BEGGS, W.DABROWSKI, P.HOTTOWY, C.J.KENNEY, A.SHER,
A.M.LITKE, K.MATHIESON

Dense arrays of micro-needles for recording and electrical stimulation of neural
activity in acute brain slices

Journal of Neural Engineering, 10 (2013) 016007:1-11

IF: 3.282, MNiSW: 25

B.SKRZYPIEC, P.JODLOWSKI, J.W.MIETELSKI

Plutonium in Gorce Mountains area (Southern Poland)

Journal of Radioanalytical and Nuclear Chemistry, 295 (2013) 771-775
IF: 1.467, MNiSW: 25
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25.

26.

27.

28.

29.

30.

31.

32.

R.PODGAJNY, SZ.CHORAZY, W.NITEK, M.RAMS, A.M.MAJCHER, B.MARSZALEK,
J.ZUKROWSKI, CZ.KAPUSTA, B.SIEKLUCKA

Co-NC-W and Fe-NC-W Electron-Transfer Channels for Thermal Bistability in
Trimetallic {FesCos[W(CN)s]s } Cyanido-Bridged Cluster

Angewandte Chemie, 125 (2013) 930 -934

IF: 13.734, MNiSW: 45

M.FRANCOIS, B.PANICAUD, L.L.JONCOUR, A.BACZMANSKI, A.PARADOWSKA,
S.WRONSKI, E.GADALINSKA

Comparison of strain/stress behaviour of a duplex stainless steel between
mesoscopic and macroscopic scales by neutron measurements extended to the
necking range

Thin Solid Films, 530 (2013) 62-65

IF: 1.604, MNiSW: 30

S.WRONSKI, M.WROBEL, A.BACZMANSKI, K.WIERZBANOWSKI

Effects of cross-rolling on residual stress, texture and plastic anisotropy in f.c.c.
and b.c.c. metals

Materials Characterization, 77 (2013) 116-126

IF: 1.880, MNiSW: 40

M.BALDERACCHI, P.BENOIT, P.CAMBIER, O.M.EKLO, A.GARGINI, A.GEMITZI,
M.GUREL, B.KLOVE, Z.NAKIC, E.PREDA, S.RUZICIC, P.WACHNIEW, M.TREVISAN
Groundwater Pollution and Quality Monitoring Approaches at the European Level
Critical Reviews in Environmental Science and Technology, 43 (2013) 323-408
IF: 3.383, MNiSW: 40

E.LOKAS, J.W.MIETELSKI, M.E.KETTERER, K.KLESZCZ, P.WACHNIEW,
S.MICHALSKA, M.MIECZNIK

Sources and vertical distribution of '3Cs, 238Pu, 23924Py and 2#'Am in peat profiles
from southwest Spitsbergen

Applied Geochemistry, 28 (2013) 100-108

IF: 1.708, MNiSW: 30

H.ABRAMOWICZ, [ET AL.], L.ADAMCZYK, T.BOLD, |.GRABOWSKA-BOLD, M.GUZIK,
D.KISIELEWSKA, M.PRZYBYCIEN, L.SUSZYCKI, J.SZUBA, (ZEUS COLLABORATION)
Production of the excited charm mesons D; and D+, at HERA

Nuclear Physics B, 866 (2013) 229-254

IF: 4.327, MNiSW: 35

B.AAIJ, [ET AL.], B.MURYN, A.OBLAKOWSKA-MUCHA, K.SENDEROWSKA,
T.SZUMLAK, (LHCB COLLABORATION)

Measurement of the ratio of branching fractions BR(B® —K-%y )/BR(B% —¢y ) and
the direct CP asymmetry in B® —K-%y

Nuclear Physics B, 867 (2013) 1-18

IF: 4.327, MNiSW: 35

B.AAIJ, [ET AL.], B.MURYN, A.OBLAKOWSKA-MUCHA, K.SENDEROWSKA,
T.SZUMLAK, (LHCB COLLABORATION)

Evidence for the decay B° —J/ww and measurement of the relative branching
fractions of B% meson decays to J/yn and J/yn

Nuclear Physics B, 867 (2013) 547-566

IF: 4.327, MNiSW: 35
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33.

34.

35.

36.

37.

38.

39.

G.AAD, [ET AL.], L.ADAMCZYK, T.BOLD, W.DABROWSKI, M.DWUZNIK, |.GRABOW-
SKA-BOLD, D.KISIELEWSKA, T.Z.KOWALSKI, S.KOPERNY, B.MINDUR, M.PRZYBY-
CIEN, (ATLAS COLLABORATION)

Search for direct production of charginos and neutralinos in events with three
leptons and missing transverse momentum in /s = 7 TeV pp collisions with the
ATLAS detector

Physics Letters B, 718 (2013) 841-859

IF: 4.569, MNiSW: 40

G.AAD, [ET AL.], L. ADAMCZYK, T.BOLD, W.DABROWSKI, I.GRABOWSKA-BOLD,
D.KISIELEWSKA, T.Z.KOWALSKI, S.KOPERNY, B.MINDUR, M.PRZYBYCIEN, (ATLAS
COLLABORATION)

Search for new phenomena in the WW —lvl'v' final state in pp collisions at/s = 7
TeV with the ATLAS detector

Physics Letters B, 718 (2013) 860-878

IF: 4.569, MNiSW: 40

G.AAD, [ET AL.], L.ADAMCZYK, T.BOLD, W.DABROWSKI, M.DWUZNIK, |.GRABOW-
SKA-BOLD, D.KISIELEWSKA, T.Z.KOWALSKI, S.KOPERNY, B.MINDUR, M.PRZYBY-
CIEN, (ATLAS COLLABORATION)

Search for direct slepton and gaugino production in final states with two leptons
and missing transverse momentum with the ATLAS detector in pp collisions at /s
=7 TeV

Physics Letters B, 718 (2013) 879-901

IF: 4.569, MNiSW: 40

B.AALJ, [ET AL.], B.MURYN, A.OBLAKOWSKA-MUCHA, K.SENDEROWSKA,
T.SZUMLAK, (LHCB COLLABORATION)

Measurement of the D+ production asymmetry in 7 TeV pp collisions
Physics Letters B, 718 (2013) 902-909

IF: 4.569, MNiSW: 40

H.ABRAMOWICZ, [ET AL.], L.ADAMCZYK, T.BOLD, G.GACH, I.GRABOWSKA-BOLD,
M.GUZIK, D.KISIELEWSKA, M.PRZYBYCIEN, L.SUSZYCKI, J.SZUBA, (ZEUS COLLAB-
ORATION)

Production of Z° bosons in elastic and quasi-elastic ep collisions at HERA
Physics Letters B, 718 (2013) 915-921

IF: 4.569, MNiSW: 40

G.AAD, [ET AL.], L.ADAMCZYK, T.BOLD, W.DABROWSKI, M.DWUZNIK, |.GRABOW-
SKA-BOLD, D.KISIELEWSKA, T.Z.KOWALSKI, S.KOPERNY, B.MINDUR, M.PRZYBY-
CIEN, (ATLAS COLLABORATION)

Search for Dark Matter Candidates and Large Extra Dimensions in Events with a
Photon and Missing Transverse Momentum in pp Collision Data at /s = 7 TeV with
the ATLAS Detector

Physical Review Letters, 110 (2013) 011802:1-18

IF: 7.370, MNiSW: 45

G.AAD, [ET AL.], L.ADAMCZYK, T.BOLD, W.DABROWSKI, M.DWUZNIK, |.GRABOW-
SKA-BOLD, D.KISIELEWSKA, T.Z.KOWALSKI, S.KOPERNY, B.MINDUR, M.PRZYBY-
CIEN, (ATLAS COLLABORATION)

Search for contact interactions and large extra dimensions in dilepton events
from pp collisions at /s = 7 TeV with the ATLAS detector

Physical Review D, 87 (2013) 015010:1-25

IF: 4.691, MNiSW: 35

%94



40.

41.

42.

43.

44,
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B.AAIJ, [ET AL.], B.MURYN, A.OBLAKOWSKA-MUCHA, K.SENDEROWSKA,
T.SZUMLAK, (LHCB COLLABORATION)

First Evidence for the Decay B% —py- decay

Physical Review Letters, 101 (2013) 021801:1-9

IF: 7.943, MNiSW: 45

G.AAD, [ET AL.], L.ADAMCZYK, T.BOLD, W.DABROWSKI, M.DWUZNIK, |.GRABOW-
SKA-BOLD, D.KISIELEWSKA, T.Z.KOWALSKI, S.KOPERNY, B.MINDUR, M.PRZYBY-
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Measurement of Z Boson Production in Pb-Pb Collisions at /s =2.76TeV with the
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Physical Review Letters, 110 (2013) 022301:1-18

IF: 7.943, MNiSW: 45

G.AAD, [ET AL.], L.ADAMCZYK, T.BOLD, W.DABROWSKI, M.DWUZNIK, |.GRABOW-
SKA-BOLD, D.KISIELEWSKA, T.Z.KOWALSKI, S.KOPERNY, B.MINDUR, M.PRZYBY-
CIEN, (ATLAS COLLABORATION)

ATLAS search for new phenomena in dijet mass and angular distributions using
pp collisions at /s =7 TeV

Journal of High Energy Physics, 01 (2013) 029:1-46

IF: 5.618, MNiSW: 40

G.AAD, [ET AL.], L.ADAMCZYK, T.BOLD, W.DABROWSKI, M.DWUZNIK, |.GRABOW-
SKA-BOLD, D.KISIELEWSKA, T.Z.KOWALSKI, S.KOPERNY, B.MINDUR, M.PRZYBY-
CIEN, (ATLAS COLLABORATION)

Search for pair production of heavy top-like quarks decaying to a high-p_T W
boson and a b quark in the lepton plus jets final state at /s = 7 TeV with the
ATLAS detector

Physics Letters B, 718 (2013) 1284-1302

IF: 3.955, MNiSW: 40

B.AALJ, [ET AL.], B.MURYN, A.OBLAKOWSKA-MUCHA, K.SENDEROWSKA,
T.SZUMLAK, (LHCB COLLABORATION)

Search for the rare decay K% —p+p-

Journal of High Energy Physics, 02 (2013) 090:1-18

IF: 5.618, MNiSW: 40

G.AAD, [ET AL.], L.ADAMCZYK, T.BOLD, W.DABROWSKI, M.DWUZNIK, |.GRABOW-
SKA-BOLD, D.KISIELEWSKA, T.Z.KOWALSKI, S.KOPERNY, B.MINDUR, M.PRZYBY-
CIEN, (ATLAS COLLABORATION)

Measurement of isolated-photon pair production in pp collisions at /s = 7 TeV
with the ATLAS detector

Journal of High Energy Physics, 01 (2013) 086:1-42

IF: 5.618, MNiSW: 40

B.AAIJ, [ET AL.], B.MURYN, A.OBLAKOWSKA-MUCHA, K.SENDEROWSKA,
T.SZUMLAK, (LHCB COLLABORATION)

Measurement of the CP Asymmetry in B¢ — K*op+p- Decays

Physical Review Letters, 110 (2013) 031801:1-8

IF: 7.370, MNiSW: 45
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Search for pair-produced massive coloured scalars in four-jet final states with
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European Physical Journal C, 72 (2013) 2263:1-20

IF: 5.247, MNiSW: 30

G.AAD, [ET AL.], L.ADAMCZYK, T.BOLD, W.DABROWSKI, M.DWUZNIK, |.GRABOW-
SKA-BOLD, D.KISIELEWSKA, T.Z.KOWALSKI, S.KOPERNY, B.MINDUR, M.PRZYBY-
CIEN, (ATLAS COLLABORATION)

Measurements of top quark pair relative differential cross-sections with ATLAS in
pp collisions at /s =7 TeV

European Physical Journal C, 73 (2013) 2261:1-28
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G.AAD, [ET AL.], L.ADAMCZYK, T.BOLD, W.DABROWSKI, M.DWUZNIK, |.GRABOW-
SKA-BOLD, D.KISIELEWSKA, T.Z.KOWALSKI, S.KOPERNY, B.MINDUR, M.PRZYBY-
CIEN, (ATLAS COLLABORATION)

Search for direct chargino production in anomaly-mediated supersymmetry
breaking models based on a disappearing-track signature in pp collisions at /s =
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Journal of High Energy Physics, 01 (2013) 131:1-34
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G.AAD, [ET AL.], L.ADAMCZYK, T.BOLD, W.DABROWSKI, M.DWUZNIK, |.GRABOW-
SKA-BOLD, D.KISIELEWSKA, T.Z.KOWALSKI, S.KOPERNY, B.MINDUR, M.PRZYBY-
CIEN, (ATLAS COLLABORATION)

Search for resonances decaying into top-quark pairs using fully hadronic decays
in pp collisions with ATLAS at /s =7 TeV

Journal of High Energy Physics, 01 (2013) 116:1-50

IF: 5.618, MNiSW: 40

B.AAIJ, [ET AL.], B.MURYN, A.OBLAKOWSKA-MUCHA, K.SENDEROWSKA,
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A study of the Z production cross-section in pp collisions at /s = 7 TeV using tau
final states

Journal of High Energy Physics, 01 (2013) 111:1-20
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Search for squarks and gluinos with the ATLAS detector in final states with jets
and missing transverse momentum using 4.7 fb' of /s = 7 TeV proton-proton col-
lision data

Physical Review D, 87 (2013) 012008:1-34

IF: 4.691, MNiSW: 35

M.BOCHENEK, W.DABROWSKI

Prototype linear voltage regulators for the ABC130 front-end chip for the ATLAS
Inner Tracker Upgrade

Journal of Instrumentation (JINST), 8 (2013) C01037:1-10

IF: 1.656, MNiSW: 40
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Single spin asymmetry Ay in polarized proton-proton elastic scattering at /s = 200
GeV

Physics Letters B, 719 (2013) 62-69
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Measurement of the Lambda_b lifetime and mass in the ATLAS experiment
Physical Review D, 87 (2013) 032002:1-19
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SKA-BOLD, D.KISIELEWSKA, T.Z.KOWALSKI, S.KOPERNY, B.MINDUR, M.PRZYBY-
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Physics Letters B, 719 (2013) 220-241
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G.AAD, [ET AL.], L.ADAMCZYK, T.BOLD, W.DABROWSKI, M.DWUZNIK, |.GRABOW-
SKA-BOLD, D.KISIELEWSKA, T.Z.KOWALSKI, S.KOPERNY, B.MINDUR, M.PRZYBY-
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A search for high-mass resonances decaying to t+t- in pp collisions at /s = 7 TeV
with the ATLAS detector

Physics Letters B, 719 (2013) 242-260

IF: 4.569, MNiSW: 40

G.AAD, [ET AL.], L.ADAMCZYK, T.BOLD, W.DABROWSKI, M.DWUZNIK, |.GRABOW-
SKA-BOLD, D.KISIELEWSKA, T.Z.KOWALSKI, S.KOPERNY, B.MINDUR, M.PRZYBY-
CIEN, (ATLAS COLLABORATION)

Search for long-lived, heavy particles in final states with a muon and multi-track
displaced vertex in proton-proton collisions at /s = 7 TeV with the ATLAS detector
Physics Letters B, 719 (2013) 280-298

IF: 4.569, MNiSW: 40

G.AAD, [ET AL.], L.ADAMCZYK, T.BOLD, W.DABROWSKI, M.DWUZNIK, |.GRABOW-
SKA-BOLD, D.KISIELEWSKA, T.Z.KOWALSKI, S.KOPERNY, B.MINDUR, M.PRZYBY-
CIEN, (ATLAS COLLABORATION)

Search for supersymmetry in events with photons, bottom quarks, and missing
transverse momentum in proton-proton collisions at a centre-of-mass energy of
7 TeV with the ATLAS detector

Physics Letters B, 719 (2013) 261-279

IF: 4.569, MNiSW: 40

G.AAD, [ET AL.], L.ADAMCZYK, T.BOLD, W.DABROWSKI, M.DWUZNIK, |.GRABOW-
SKA-BOLD, D.KISIELEWSKA, T.Z.KOWALSKI, S.KOPERNY, B.MINDUR, (ATLAS COL-
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A search for prompt lepton-jets in pp collisions at /s = 7 TeV with the ATLAS
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Physics Letters B, 719 (2013) 299-317

IF: 4.569, MNiSW: 40

97



61.

62.

63.

64.

65.

66.

67.

68.
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B.AALJ, [ET AL.], B.MURYN, A.OBLAKOWSKA-MUCHA, K.SENDEROWSKA,
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Measurement of the B°-B° oscillation frequency Amq with the decays B° —D-m* and
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Physics Letters B, 719 (2013) 318-325

IF: 4.569, MNiSW: 40

B.AAlJ, [ET AL.], B.MURYN, A.OBLAKOWSKA-MUCHA, K.SENDEROWSKA, (LHCB
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First evidence for the annihilation decay mode B+ —D*®

Journal of High Energy Physics, 02 (2013) 043:1-16
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Journal of High Energy Physics, 02 (2013) 041:1-17
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Measurement of the flavour composition of dijet events in pp collisions at /s =7
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European Physical Journal C, 73 (2013) 2301:1-30

IF: 3.631, MNiSW: 30

S.WRONSKI, J.TARASIUK, B.BACROIX, K.WIERZBaNOWSKI, H.PAUL
Microstructure heterogeneity after the ECAP process and its influence on recrys-
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Materials Characterization, 78 (2013) 60 - 68

IF: 1.880, MNiSW: 40

T.CHWIEJ, B.SZAFRAN
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Physical Review B, 87 (2013) 085302:1-12

IF: 3.691, MNiSW: 35
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Strategies in Crowd and Crowd Structure

Acta Physica Polonica A, 123(3) (2013) 522-525

IF: 0.531, MNiSW: 15

M.KRAWCZYK, K.KULAKOWSKI

On a Combinatorial Aspect of Fashion

Acta Physica Polonica A, 123(3) (2013) 560-563
IF: 0.531, MNiSW: 15

T.FIUTOWSKI, M.IDZIK, B.MINDUR, D.PRZYBOROWSKI, K.SWIENTEK

Technical design report for the PANDA (AntiProton Annihilations at Darmstadt)
Straw Tube Tracker

The European Physical Journal A, 49(25) (2013) 1-104

IF: 2.190, MNiSW: 25
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E.JARTYCH, K.GASKA, J.PRZEWOZNIK, CZ.KAPUSTA, A.LISINSKA-CZEKAJ,
D.CZEKAJ, Z.SUROWIEC

Hyperfine interactions and irreversible magnetic behavior in multiferroic Auriv-
illius compounds

Nukleonika, 58(1) (2013) 47-51

IF: 0.507, MNiSW: 15

J.PRZEWOZNIK, J.ZUKROWSKI, £.GONDEK, K.GASKA, A.LEMANSKI, CZ.KAPUSTA,
A.PIESTRZYNSKI

Structural, magnetic, and Mossbauer effect studies of bornite

Nukleonika, 58(1) (2013) 43-46

IF: 0.507, MNiSW: 15

T.CHWIEJ, B.SZAFRAN

Fractional conductance oscillations in quantum rings: wave packet picture of
transport in a few-electron system

Journal of Physics: Condensed Matter, 25 (2013) 1-12

IF: 2.355, MNiSW: 30

P.LEMOINE, J.TOBOLA, A.VERNIERE, B.MALAMAN

Crystal and electronic structures of the new quaternary RCrsSi;C(R=Y, Gd-
Tm,Lu,U) compounds

Journal of Solid State Chemistry, 201 (2013) 293-301

IF: 2.040, MNiSW: 30

J.CIESLAK, S.M.DUBIEL, J.TOBOLA, J.ZUKROWSKI

Experimental and theoretical study of the c-phase Fe-Re alloys
Materials Chemistry and Physics, 139 (2013) 590-595

IF: 2.072, MNiSW: 35

S.M.DUBIEL, J.CIESLAK, H.REUTHER

Mossbauer-spectroscopic study of the effect of He* irradiation on model Fe-Cral-
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Nuclear Instruments and Methods in Physics Research B, 302 (2013) 48-50
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Journal of High Energy Physics, 02 (2013) 071: 1-31

IF: 5.618, MNiSW: 40

G.AAD, [ET AL.], L.ADAMCZYK, T.BOLD, W.DABROWSKI, M.DWUZNIK, |.GRABOW-
SKA-BOLD, D.KISIELEWSKA, T.Z.KOWALSKI, S.KOPERNY, B.MINDUR, M.PRZYBY-
CIEN, (ATLAS COLLABORATION)

Search for the neutral Higgs bosons of the minimal supersymmetric standard
model in pp collisions at /s = 7 TeV with the ATLAS detector

Journal of High Energy Physics, 02 (2013) 095: 1-47

IF: 5.618, MNiSW: 40
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Combination and QCD analysis of charm production cross section measurements
in deep-inelastic ep scattering at HERA
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B.AAIJ, [ET AL.], B.MURYN, A.OBLAKOWSKA-MUCHA, K.SENDEROWSKA,
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Measurement of the cross-section for Z — e*e" production in pp collisions at /s =
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Journal of High Energy Physics, 02 (2013) 105: 1-15
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with the ATLAS detector

European Physical Journal C, 73 (2013) 2306:1-27
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Physical Review D, 87 (2013) 052001:1-21
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Gospodarka Wodna, 3 (2013) 92-102

IF: , MNiSW: 5

A.ZUREK, S.WITCZAK, J.KANIA, M.DULINSKI, K.ROZANSKI, P.WACHNIEW, J.MIZ-
ERA

Problemy z jednoznaczna ocena stanu ilosciowego i chemicznego w szczelinowo-
krasowym zbiorniku wod podziemnych o znacznej migzszosci

Gaz, Woda i Technika Sanitarna, 3 (2013) 139-144

IF: , MNiSW: 5
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

K.KULAKOWSKI, P.GRONEK, A.DYDEJCZYK
How many parameters to model states of mind?

Proceedings 27th European Conference on Modelling and Simulation, (2013) 1-

5
IF: , MNiSW: 5

M.JEDRYCHOWSKI, J.TARASIUK, B.BACROIX, S.WRONSKI
An alternative method of grain boundary characterization
Materials Science Forum, 753 (2013) 93-96

IF: , MNiSW: 0

M.JEDRYCHOWSKI, J.TARASIUK, B.BACROIX

EBSD investigation of cold rolled and recrystallized titanium
Materials Science Forum, 753 (2013) 289-292

IF: , MNiSW: 0

D. CVETKOVIC, L.FIEDOR, J.FIEDOR, A.WISNIEWSKA-BECKER, D.MARKOVIC

Molecular Base for Carotenids Antioxidant Activity on Model and Biological Sys-

tems: The Health-Related Effects
Carotenoids, (2013) 93-126
IF: , MNiSW: 5

P.SPUREK, J.TABOR, K.MISZTAL

Weighted Approach to Projective Clustering

Lecture Notes in Computer Science, 8104 (2013) 367-378
IF: , MNiSW: 5

K.MISZTAL, J.TABOR

Mahalanobis Distance-Based Algorithm for Ellipse Growing in Iris Preprocessing

Lecture Notes in Computer Science, 8104 (2013) 158-167
IF: , MNiSW: 5

J.TABOR, K.MISZTAL

Detection of Elliptical Shapes via Cross-Entropy Clustering
Lecture Notes in Computer Science, 7887 (2013) 656-663
IF: , MNiSW: 5

M.DULINSKI, L.RAJCHEL, M.CZOP, J.MOTYKA, J.RAJCHEL
Badania izotopowe wod mineralnych rejonu Iwonicz-Rymanow
Biuletyn Panstwowego Instytutu Geologicznego:
Hydrogeologia, 456/1 (2013) 127-132

IF: , MNiSW: 0

S.WITCZAK, J.KANIA, G.MALINA, A.POSTAWA, A.ZUREK, M.DULINSKI, K.RO-
ZANSKI, P.WACHNIEW, G.NIKIEL

Nowe wyzwania w hydrogeologii - europejski projekt FP7 GENESIS
Biuletyn Panstwowego Instytutu Geologicznego:

Hydrogeologia, 456/2 (2013) 633-644

IF: , MNiSW: 0

J.WOLNY, B.KOZAKOWSKI, P.KUCZERA, t.PYTLIK, R.STRZALKA
Real Space Structure Factor and Scaling for Quasicrystals
Aperiodic Crystals, 28 (2013) 211-218

IF: , MNiSW: 0
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24,

25.

26.

27.

28.

29.

30.

B.KOZAKOWSKI, J.WOLNY

Average Unit Cell in Fourier Space and Its Application to Decagonal Quasicrystals
Aperiodic Crystals, 17 (2013) 125-132

IF:, MNiSW: 0

R.STRZALKA, J.WOLNY, P.KUCZERA

The Choice of Vector Basise for Ammann Tiling in a Context of the Average Unit
Cell

Aperiodic Crystals, 27 (2013) 203-210

IF:, MNiSW: 0

J.RYSZ, M.JOSIEK, MATEUSZ M.MARZEC, E.MOONS

Pattern Replication in Blends of Semiconducting and Insulating Polymers Casted
by Horizontal Dipping

Journal of Polymer Science, Part B: Polimer Physics, 51 (2013) 1419-1426

IF: , MNiSW: 0

M.ROGOWSKI, K.SAEED, M.RYBNIK, M.TABEDZKI, M. ADAMSKI
User Authentication for Mobile Devices

Lecture Notes in Computer Science, 8104 (2013) 47-58
IF: , MNiSW: 5

S.H.SHAIKH, M.TABEDZKI, N.CHAKI, K.SAEED

Bengali Printed Character Recognition - A New Approach
Lecture Notes in Computer Science, 8104 (2013) 129-140
IF: , MNiSW: 5

A.UNIWERSAL, M.WROBEL, S.WRONSKI, J.BONARSKI, A.TCHORZ, B.KANIA
Poréwnanie wybranych metod badania porowatosci odlewdéw cisnieniowych ze
stopu magnezu AZ91.

Hutnik. Wiadomosci Hutnicze, 4 (2013) 235-241

IF: , MNiSW: 6

A.SKWAREK, B.SYNKIEWICZ, K.WITEK, S.WRONSKI

Application of vapor phase soldering (VPS) for joints reliability improvement
IJMO:International Journal of Modeling and Optimization, 3/5 (2013) 386-389
IF: , MNiSW: 0

Patents
Patenty

1.

K. MATUSIAK, M. WASILEWSKA-RADWANSKA, A. STEPIEN
Patent nr P.385789 ,,Dynamiczny fantom serca” (Dynamic phantom of heart)

K. MATUSIAK, A. JUNG
Zgtoszenie patentowe nr. PL396779A1: ,Fantom dozymetryczny” (dosimetric
phantom)
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Conferences presentations and seminars

Invited lectures

1.

M.MARCISZKO, A.BACZMANSKI, K.WIERZBANOWSKI, J.-P.CHOPART, A.LODINI,

A. BENMAROUANAE, N.ZAZI, C.BRAHAM, W. SEILER

Stress measurements in polished Al-Mg alloy and CrN coating using multireflec-
tion grazing incidence method, THERMEC 2013: International Conference on Pro-
cessing & Manufacturing of Advanced Materials, Book of abstracts, p. 376, Las
Vegas, USA, 2013

A. BACZMANSKI, E. GADALINSKA, C. BRAHAM, S. WRONSKI, L. LE JONCOUR, B.
PANICAUD, M. FRANCOIS AND V. KLOSEK

Study of micromechanical behaviour of two phase polycrystalline materials using
diffraction and self consistent model, THERMEC 2013: International Conference
on Processing & Manufacturing of Advanced Materials, Book of abstracts, p. 94,
Las Vegas, USA, 2013

J. TOBOLA, K. KUTORASINSKI, S. KAPRZYK, J. CIESLAK
Calculating electronic structure of complex disordered alloys to study their mag-

netic and transport behaviours, 12" International Conference on Quasicrystals
ICQ12, Krakow, Poland, 2013

J .TOBOLA, K. KUTORASINSKI, S. KAPRZYK

Theoretical study of Heusler systems with physical properties governed by elec-
tronic structure features for thermoelectric applications, TEP-CH 2013: Synthesis
and Function of Thermoelectric Materials, Zurich, Switzerland, 2013

J.TOBOLA, K. KUTORASINSKI, S. KAPRZYK, J. MOLENDA

Studying thermoelectric conversion in complex solids from first principles calcu-
lations, 4™ Polish Forum: SMART ENERGY conversion & storage, Krynica, Poland,
2013

B. WIENDLOCHA, M. STERNIK

Effect of tetragonal distortion on the electronic structure, phonons and super-
conductivity in Mo3Sb7, XVI National Conference on Superconductivity, Za-
kopane, Poland, 2013

J. TOBOLA, S. KAPRZYK, K. KUTORASINSKI

Calculation of transport properties in disordered thermoelectrics using complex
energy Fermi surface and Boltzmann approach, MRS Fall Meeting, Symposium
Thermoelectric Materials: From Basic Science to Applications, Boston, USA, 2013

D. DJURADO, M. BEE, M. SNIECHOWSKI, S. MARTINS, A. PRON, P. RANNOU,

J.M. ZANOTTI, S. HOWELLS, J. COMBET, W. LUZNY

Local dynamics in conducting polymers measured by quasi-elastic incoherent
neutron scattering

IX International Conference on X-Ray Investigations of Polymer Structure
(XIPS2013), Zakopane, 2013
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

K. SAEED
New Problems and Solutions in Biometrics. ICRTST- International Conference on
Recent Trends In Science & Technology India, Kolaghat 27-29 December, 2013

K. SAEED

Biometrics and Society - Impact of Kansei Engineering on Biometrics.

ICBAKE - International Conference on Biometrics and Kansei Engineering, Japan,
Tokyo 5-7 July, 2013

J. SPALEK
"Critical Electronic Properties of Correlated Metals" International Conference "En-
ergy for Future”, Krynica, 02-06/06/2013

K. KULAKOWSKI
Indeterminizm obliczeniowy w ztozonych uktadach spotecznych
42 Zjazd Fizykow Polskich, Poznan, 8-13.09.2013

J. MALINOWSKI, M. J. KRAWCZYK, P. GAWRONSKI, K. KULAKOWSKI,

J. W. KANTELHARDT

Collective map making, Summer Solstice, International Conference on Discrete
Models of Complex Systems, Warszawa, 27-29 czerwca 2013

J. ADAMOWSKI, P. WOJCIK, B.J. SPISAK, M. WOLOSZYN

Spin-polarized current modifi-cation in gated semiconductor nanowires.

Energy Materials Nanotechnology Fall Meeting, Orlando, Florida, USA, 7-10 De-
cember 2013.

P. SZUMNIAK AND S. BEDNAREK

Electron and hole soliton effects in gated semiconductor nanowires for applica-
tion in quantum computing, XXII International Materials Research Congress (IMRC)
2013, Cancun, Meksyk, 11-15 Sierpien 2013

J. SPALEK
50 years of Hubbard Model: From Magnetism to Unconventional Superconductivity
and Back, XVI Krajowa Konferencja Nadprzewodnictwa, Zakopane, 7-12/10/2013

P. BOZEK

Ridge Correlations in pp/pPb: hydro perspective. ZJet Quenching at RHIC vs LHC
in Light of Recent dAu vs pPb Controls" , Brookhaven National Laboratory, USA,
15-17 March 2013.

P. BOZEK
Hydrodynamic flow in p+p and p+Pb collisions. Particle Production in Proton-Pro-
ton Interactions and Beyond, Bad Liebenzell, Germany, March 29 - May 3 2013.

P. BOZEK
Hydrodynamic models of particle production. Strangeness in Quark Matter 2013
Conference, Birmingham, UK, July 21-27 2013.

P. BOZEK

Hydrodynamic flow in pA. 2nd Workshop on Initial Fluctuations and Final Corre-
lations , 2013, Chengdu, China, August 11-14 2013.
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

P. BOZEK
Hydro approach to pPb. International Conference on the Initial Stages in
High-Energy Nuclear Collisions, Illa da Toxa, Spain, September 8-14 2013.

M. ZIMNOCH, A. JASEK, L. CHMURA, J.M. NECKI, K. ROZANSKI, M. KLISCH,

W. WOLKOWICZ

Application of Picarro G2101-i for mobile methane measurements in Silesia,
Southern Poland, Il Seminarium: “Mozliwosci aplikacyjne Mobilnych Analizatorow
Izotopowych wykorzystujacych technike CRDS", Warszawa 02 Pazdziernika 2013.

P. JODLOWSKI
Zagrozenie radiologiczne podczas normalnej pracy elektrowni jadrowej,
XVI Konferencja Inspektoréw Ochrony Radiologicznej, Warszawa,23-26.05.2013r.

K. ROZANSKI

Lectures at the International Training Course on the Use of Isotope Hydrology
Tools in the Context of Water Resources Assessment:

1. Isotopes in surface water and its interaction with groundwater

2. Isotopes in groundwater - characterization and conceptualization of ground-
water flow systems, International Atomic Energy Agency,

Vienna, Austria, 7-8 November 2013.

T. BOLD FOR THE ATLAS COLLABORATION

The core trigger software framework of the ATLAS experiment.
20" International Conference on Computing in High Energy and Nuclear Physics
(CHEP 2013), 14-18 October , 2013, Amsterdam, The Netherlands.

|. GRABOWSKA-BOLD
Hard probes with ATLAS. XLVIIlI Rencotres de Moriond , QCD and High Energy In-
teractions , 9-16 March 2013, La Thuile, Italy.

A OBLAKOWSKA-MUCHA (LHCB, VELO)

The LHCb Vertex Locator - Performance and Radiation Damage. 13" Topical Sem-
inar on Innovative Particle and Radiation Detectors (IPRD13),
7-10 October 2013, Siena, Italy.

T. SZUMLAK
SALT ASIC. VELO Upgrade Technology Review Workshop, 22-23 May.2013, Am-
sterdam, Netherlands.

T. SZUMLAK
SALT Digital Signal Processing. UT Conceptual Design Review 14-15 November
2013 Syracuse, Greece.

L. ADAMCZYK FOR THE STAR COLLABORATION

Recent Results in Polarized Proton-Proton Elastic Scattering at STAR.
The 15th Conference on Elastic and Diffractive scattering, EDS Blois 2013,
9-13 September 2013, Saariselka, Finland.

L. ADAMCZYK FOR THE STAR COLLABORATION

Recent Results and Future Prospects in Central Exclusive Production at STAR.
The 15th Conference on Elastic and Diffractive scattering, EDS Blois 2013, 9-13
September 2013 Saariselka, Finland.
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

M. IDZIK

Readout  Electronics for  Future Particle Physics Experiments.
Invited lecture on All-Russian Methodology Workshop on Computer Aided Design
of Integrated Circuits for physical instrumentation, 29 October 2013 NRNY
"MEPHI", Moscow Russia.

M. IDZIK

Fundamental of ADC conversion. Invited lecture on International Workshop on
DATA driven FEE for time and energy measurement with highly segmented detec-
tor, Torino Italy 25-27 November 2013.

M. IDZIK

Low Power ADC design. Invited lecture on International Workshop on DATA driven
FEE for time and energy measurement with highly segmented detektor, Torino
Italy 25-27 November 2013.

M. IDZIK
Deep sub-micron CMOS technologies in present and future particle physics ex-
periments. Invited lecture on 3rd ISD Workshop 9-15 June 2013 Szczyrk, Poland

M. LANKOSZ, M. SZCZERBOWSKA-BORUCHOWSKA, A. WANDZILAK, M. CZYZYCKI,
D. ADAMEK, E. RADWANSKA

Application of X-ray fluorescence and X-ray absorption microspectroscopies in
biomedical research. TXRF2013 : The 15th International Conference on Total Re-
flection X-ray Fluorescence Analysis and Related Methods and The 49th Annual
Conference on X-ray Chemical Analysis: September 23-27, 2013, Osaka, Japan:
book of abstracts p. 206-207.

K. BURDA

Early stage of essential hypertension monitoring.

BIT's Annual International Congress of Cardiology 2013 (ICC-2013) 04-05.12.2013,
Rome, Italy.

K.BURDA
Application of selected spectroscopic methods in studies of biological samples.
Trzecie Warsztaty Naukowe ISD, 9-15 czerwiec 2013, Szczyrk.

t. GONDEK
wyktad zaproszony ,,In-situ neutron scatetring studies on Ti-based deuterides”,
Helmholtz-Zentrum Berlin, 07.05.2013;

t. GONDEK
wyktad zaproszony ,,Neutron techniques for hydrogen storage”, NMI3-Il General
Assembly, Berlin, 20.06.2013

J. KORECKI
,»Pierwsza linia pomiarowa synchrotronu SOLARIS”, seminarium Instytutu Katalizy
i Fizykochemii Powierzchni im. Jerzego Habera PAN, 20.03.2013, Krakow

J. KORECKI

,LEEM - mikroskopia elektronowa na niskoenergetycznych elektronach, czyli jak
obrazowac powierzchnie "na zywo" z rozdzielczoscig nanometrowga”, seminarium
Wydziatu Fizyki i Informatyki Stosowanej AGH, 12.04.2013, Krakow
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43.

44,

45.

46.

47.

48.

J. KORECKI
»opektro-mikroskopia z uzyciem migkkiego promieniowania X w SOLARIS”, semi-
narium Wydziatu Chemii UJ, 05.06.2013, Krakéw

T. SLEZAK
»Jadrowe rozpraszanie promieniowania synchrotronowego w badaniach mag-

netyzmu nanostruktur Fe”, seminarium Wydziatu Fizyki i Informatyki Stosowanej
AGH, 20.09.2013, Krakow

M. PRZYBYLSKI

“Magnetic anisotropy, exchange bias effect and orthogonal spin configuration in
FM/AFM bilayers”, International Multidisciplinary Joint Meeting “Nano Science
and Condensed Matter Physics 13-17.05.2013, Morelia, Michoacan, Mexico

M. PRZYBYLSKI

"Controlling magnetic anisotropy via interface exchange coupling”
International Conference on Nanoscale Magnetism (ICNM-2013) 2-6.09.2013,
Istanbul, Turkey

M. PRZYBYLSKI
“Controlling magnetic anisotropy”, Fifth Seeheim Conference on Magnetism
(SCM2013) 29.09.-03.10.2013, Frankfurt, Germany

M. PRZYBYLSKI
,controlling magnetic anisotropy via the density of states at the Fermi level”
XVI Krajowa Konferencja Nadprzewodnictwa, 8-12.10.2013, Zakopane, Poland

Contributed presentations

1.

A. KUPCZAK

Symmetry relations between different structural representations of magnesium
borohydride,Proceedingsof the ISD Workshops, s. 227, Krakéw , 2013

ORAL

A. KUPCZAK, W. SIKORA, L. PYTLIK

Tensor momentu bezwtadnosci jako narzedzie do poszukiwania preferowanych
osi obrotu klastrow w krysztatach,VIIl Ogélnopolska Konferencja ,,Rozpraszanie
Neutronow i metody Komplementarne w badaniach fazy skondensowanej, Pro-
gram i abstrakty, s. 43, Chlewiska, 2013

ORAL

A. KUPCZAK, W. SIKORA, L. PYTLIK

Tensor momentu bezwtadnosci jako narzedzie do poszukiwania preferowanych
osi obrotu klastrow w krysztatach,55 Konwersatorium Krystalograficzne : VI sesja
naukowa i warsztaty PTK, Program, streszczenia komunikatow, s. 145-146,
Wroctaw, 2013

ORAL
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10.

1.

12.

W. SIKORA, SYMETRIA W ANALIZIE ZACHOWANIA SIE ZtOZONYCH UKLADOW SOC-
JOLOGICZNYCH,

VIl Ogoélnopolska Konferencja ,,Rozpraszanie Neutronow i metody Komplemen-
tarne w badaniach fazy skondensowane, Program i abstrakty, s. 5, Chlewiska,
2013

ORAL

P. KUCZERA, |. BUGANSKI, J. WOLNY AND W. STEURER

Atomic structure of decagonal Al-Cu-Me (Me = Co, Rh, Ir) quasicrystals, 55 Kon-
wersatorium Krystalograficzne, Abstrakty, s. 141, Wroctaw, 2013

POSTER

M. CHODYN, P. GANCZORZ, P. KUCZERA, J. WOLNY, STRUCTURE FACTOR FOR
THE GENERALIZED PENROSE TILING, 55 KONWERSATORIUM KRYSTALOGRA-
FICZNE, ABSTRAKTY, S. 142, WROCLAW, 2013

POSTER

R. STRZALKA, B. KOZAKOWSKI, P. KUCZERA, J. WOLNY

Developing a structure model for icosahedral quasicrystals, 55 Konwersatorium
Krystalograficzne, Abstrakty, s. 143, Wroctaw, 2013

POSTER

P. KUCZERA, J. WOLNY, AND W. STEURER

High temperature structures of decagonal Al.-Cu-Rh and Al-Cu-Ir quasicrystals,
12" International Conference on Quasicrystals, 1CQ12, Book of Abstracts 0-09,
Krakow, 2013

ORAL

J. WOLNY, B. KOZAKOWSKI, P. KUCZERA, L. PYTLIK, R. STRZALKA, A. WNEK
Periodicity and scaling in diffraction patterns of selected aperiodic structures,
12'" International Conference on Quasicrystals, ICQ12, Book of Abstracts P-81,
Krakow, 2013

POSTER

R. STRZALKA, B. KOZAKOWSKI, P. KUCZERA, J. WOLNY

Structure model for icosahedral quasicrystal based on Ammann tiling, 12" Inter-
national Conference on Quasicrystals, ICQ12, Book of Abstracts P-82, Krakow,
2013

POSTER

M. CHODYN, P. GANCZORZ, P. KUCZERA, J. WOLNY

Structure factor for the Generelized Penrose Tiling, 12*" International Conference
on Quasicrystals, ICQ12 Book of Abstracts P-83, , Krakow, 2013

POSTER

|. BUGANSKI, R. STRZALKA, J. WOLNY

Diffraction patterns of icosahedral quasicrystal using Average Unit Cell approach,
12'" International Conference on Quasicrystals, ICQ12, Book of Abstracts P-84,
Krakow, 2013

POSTER
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13.

14.

15.

16.

17.

18.

19.

20.

21.

R. STRZALKA, J. WOLNY

Structural model for icosahedral quasicrystals based on statistical approach, C-
Mac Days 2013, Book of Abstracts, p. 39. Ljubljana, 2013

POSTER

J. WOLNY, B. KOZAKOWSKI, P. KUCZERA, R. STRZALKA

Periodicity and scaling in diffraction patterns of selected aperiodic structures,
C-Mac Days 2013, Book of Abstracts, p. 40, Ljubljana, 2013

POSTER

M. CHODYN, P. KUCZERA AND J. WOLNY

Average unit cell for the Gerneralized Penrose Tiling, C-Mac Days 2013, Book of
Abstracts, p. 41, Ljubljana, 2013

POSTER

|. BUGANSKI, R. STRZALKA, J. WOLNY

The structure factor for arbitrary decorated Ammann tiling in the Average Unit
Cell approach, C-Mac Days 2013, Book of Abstracts, p. 42, Ljubljana, 2013
POSTER

R.STRZALKA, P. KUCZERA, J. WOLNY

Structural Model for Icosahedral Quasicrystals Based on Statistical Approach,
2013 MRSFall Meeting & Exhibit, Program Guide p.009.03, Boston, USA, 2013
POSTER

P. KUCZERA, J. WOLNY, W. STEURER

Atomic Structure of Decagonal Al-Cu-Me (Me = Co, rh, Ir) Quasicrystals, 2013 MRS
Fall Meeting & Exhibit, Program Guide p. 003.13, Boston, USA, 2013

POSTER

M. WRONSKI, K. WIERZBANOWSKI, S. WRONSKI, B. BACROIX, A. LODINI,

P. LIPINSKI

Study of texture development in asymmetrically rolled titanium. Experimental
study and calculations, Colloque de I’Association Francaise de Cristallographie,
Programme et résumés, p.115, Université de Bordeaux, France (2013)

ORAL

M. WRONSKI, K. WIERZBANOWSKI, L. PYTLIK, B. BACROIX, M. WROBEL,

A. BACZMANSKI, A. LODINI

Study of Microstructure, Texture and Residual Stress in Asymmetrically Rolled
Titanium, 7 International Conference on Mechanical Stress Evaluation by Neu-
trons and Synchrotron Radiation (MECA SENS 7), Sydney, Book of Abstracts, p.
157, Sydney, Australia (2013)

ORAL

M. WRONSKI, K. WIERZBANOWSKI, L. PYTLIK, B. BACROIX, P. LIPINSKI

Study of Asymmetric Rolling of Titanium by Finite Elements Method with Imple-
mented Crystalline Model, 7* International Conference on Mechanical Stress
Evaluation by Neutrons and Synchrotron Radiation (MECA SENS 7), Sydney, Book
of Abstracts, p. 46, Sydney, Australia (2013)

ORAL
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22.

23.

24.

25.

26.

27.

28.

29.

30.

C. BRAHAM, M. MARCISZKO, W. SEILER, A. BACZMANSKI , M.WROBEL, J. DONGES
Residual stresses measured using multireflection grazing incidence diffraction
with synchrotron radiation, 7" International Conference on Mechanical Stress
Evaluation by Neutrons and Synchrotron Radiation (MECA SENS 7), Sydney, Book
of Abstracts, p. 128, Sydney, Australia (2013)

ORAL

B. PANICAUD, A. BACZMANSKI, C. BRAHAM, S. WRONSKI, C. BAO, L. LE
JONCOUR, M. FRANCOIS AND V. KLOSEK

Sur des problemes d’identification des champs mécaniques entre des expériences
multi-échelles et des modeles micromécaniques, emmenés a rupture. 11¢
Colloque National en Calcul des Structures (CSMA 2013), Giens, France, 2013

M. JEDRYCHOWSKI, J. TARASIUK, B. BACROIX

EBSD investigation of cold rolled and recrystallized titanium, 5" International
Conference on Recrystallization and Grain Growth, Sydney, Australia, 2013
POSTER

M. JEDRYCHOWSKI, J. TARASIUK, B. BACROIX, S. WRONSKI

An alternative method of grain boundary characterization, 5" International Con-
ference on Recrystallization and Grain Growth, Sydney, Australia, 2013

POSTER

H. HARANCZYK,, E. BARAN, M. FLOREK-WOJCIECHOWSKA, P. NOWAK, J. NIZIOt,
T. OKUDA, K. STRZALKA, S. KNUTELSKI, J. TARASIUK

Residual moisture behavior in extremophilic Polypedilum vanderplanki monitored
by H-NMR, Nuclear Magnetic Resonance in Condensed Matter, Saint Petersburg,
Rosja, 2013

POSTER

J. TOBOLA, K. KUTORASINSKI, S. KAPRZYK

Studying electronic transport properties from first principle calculations to
search for efficient thermoelectrics, XV International Forum on Thermoelectric-
ity, Tallinn, Estonia, 2013- Referat zaproszony

K. KUTORASINSKI, J. TOBOLA, S. KAPRZYK

Boltzmann transport and electronic structure calculations in disordered thermo-
electrics: application to Ti(Fe-Ni)Sb half-Heusler alloys, E-MRS 2013 Spring Meet-
ing, Strasbourg, France, 2013

ORAL

P. NIERODA, K. KUTORASINSKI, J. TOBOLA, K. WOJCIECHOWSKI

Influence of Ag impurity on electronic and thermal properties of CoSb3, 32" In-
ternational Conference on Thermoelectrics (ICT2013), Kobe, Japan, 2013
POSTER

J. BOURGEOIS, H. IHOU-MOUKO, Q. RECOUR, L. CHAPUT, J. TOBOLA, D.
BERTHEBAUD, F. GASCOIN, B. MALAMAN, H. SCHERRER

Relation between crystallographic structure and thermoelectric properties of un-
doped and Ag-doped Mg2Si1-xSnx and their stability until 500°C, 32™ Interna-
tional Conference on Thermoelectrics ICT2013, Kobe, Japan, 2013

ORAL
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31.

32.

33.

34.

35.

36.

37.

38.

39.

K. KUTORASINSKI, J. TOBOLA, S. KAPRZYK

Beneficial effect of band degeneracy on electron transport properties in Mg2(Si-
Sn) alloy, 32" International Conference on Thermoelectrics ICT2013, Kobe, Ja-
pan, 2013

POSTER

B. WIENDLOCHA

Fermi surface and thermopower of PbTe with resonant Tl impurity from KKR-CPA
calculations and Kubo-Greenwood formalism, The 32" International Conference
on Thermoelectrics ICT2013, Kobe, Japan, 2013

ORAL

B. WIENDLOCHA

Spectral functions and resonant impurities - why Tl:PbTe is a good thermoelectric
and Ti:PbTe is not, TEP-CH 2013: Synthesis and Function of Thermoelectric Ma-
terials, Zurich, Switzerland, 2013

ORAL

P. ZWOLENSKI, J. TOBOLA, S. KAPRZYK

Theoretical Study of Point Defects in Mg2X (X = Si, Ge, Sn) Thermoelectric Mate-
rials, 11" European Conference on Thermoelectrics ECT 2013, ESA/ESTEC Noord-
wijk, Netherlands, 2013

ORAL

K. KUTORASINSKI, B. WIENDLOCHA, J. TOBOLA, S. KAPRZYK

Effect of spin-orbit interaction on electronic structure and electron transport
properties of Mg.X (X=Si, Ge, Sn), 11" European Conference on Thermoelectrics
ECT 2013, ESA/ESTEC Noordwijk, Netherlands, 2013

ORAL

J. TOBOLA, K. KUTORASINSKI, S. KAPRZYK, A. U. KHAN, TH. KYRATSI

Electronic structure and thermoelectric properties of pseudo-quaternary
Mg,Si1xySnxGey-based materials, 11" European Conference on Thermoelectrics
ECT 2013, ESA/ESTEC Noordwijk, Netherlands, 2013

ORAL

J. BOURGEOIS, Q. RECOUR, L. CHAPUT, J. TOBOLA, D. BERTHEBAUD,

F. GASCOIN, H. SCHERRER

Relation between Crystallographic Structure and Thermoelectric Properties of
Undoped and Ag-Doped Mg2Si1-xSnx, 11" European Conference on Thermoelec-
trics ECT 2013, ESA/ESTEC Noordwijk, Netherlands, 2013

ORAL

P. RAMZA, A. ZIEBA

Badanie efektu statystyki krystalitow w dyfrakcji promieniowania X, 55 Konwer-
satorium Krystalograficzne : VI sesja naukowa i warsztaty PTK, Program,
streszczenia komunikatow, lista uczestnikow i autorow prac, s. 283-284,
Wroctaw, 2013

ORAL

A. ZIEBA

International Conference on Quantum Metrology, Andrzej Zigba, The logical
structure and expecta of the present Sl system of units, Book of abstracts, s. 14,
Poznan, 2013

ORAL

145



40.

41.

42.

43.

44,

45.

46.

47.

48.

A. ZIEBA

Testowanie poprawnosci dopasowania funkcji, XIl Sympozjum Niepewnos¢ Pom-
iarow, Swinoujscie, 2013

ORAL

W. LUZNY, W. CZARNECKI

Application of genetic algorithms to model the structure of molecular crystals
IX International Conference on X-Ray Investigations of Polymer Structure
(XIPS2013), Zakopane, 2013

ORAL

J. HABERKO

Light propagation through polymer photonic structures - computer simulations
IX International Conference on X-Ray Investigations of Polymer Structure
(XIPS2013), Zakopane, 2013

ORAL

J. HABERKO

Polimerowe krysztaty fotoniczne uzyskane metoda nanolitografii laserowej
Zjazd Fizykow Polskich, Poznan, 2013

ORAL

J. NIZIOL

DNA lipid complexes for electronics applications viewed by spectroscopy

X" International Conference on Molecular Spectroscopy, Krakéw - Biatka Ta-
trzanska, 2013

ORAL

B.HANDKE, t.KLITA, W.JASTRZEBSKI, A.ADAMCZYK, J.NIZIOL

Spectroscopy of dodecaphenyl polyhedral oligomeric silsequioxanes thin films
X" International Conference on Molecular Spectroscopy, Krakéw - Biatka Ta-
trzanska, Polska, 2013

ORAL

J. NIZIoL

Dielectric spectroscopy applied to DNA lipid complexes.

X" International Conference on Molecular Spectroscopy, Krakéw - Biatka Ta-
trzanska, Polska, 2013

ORAL

E. HEBDA, J. NIZIOt, H. HARANCZYK, J. PIELICHOWSKI

Hydratation effect on solid DNA-DDCA complexes.

12th International Conference on Frontiers of Polymers and Advanced Materials
(12th ICFPAM), Auckland, New Zealand, 2013

ORAL

H. HARANCZYK, E. BARAN, M. FLOREK-WOJCIECHOWSKA, P. NOWAK1, J. NIZIOL,
T. OKUDA, K. STRZALKA, S. KNUTELSKI, J. TARASIUK

Residual moisture behavior in extremophilic Polypedilum vanderplank monitored
by 1H-NMR Nuclear Magnetic Resonance in Condensed Matter

10th International Symposium and Summer School "NMR in Life Sciences”, St. Pe-
tersbourg, Russia, 2013

ORAL

146



49.

50.

51.

52.

53.

54.

55.

56.

J. NIZIOt, H. HARANCZYK, J. KOBIERSKI, E. HEBDA, J. PIELICHOWSKI

Air humidity effect on DNA-CTMA complexes by 1H relaxation spectroscopy
XLVIII Zakopane School of Physics : breaking frontiers: submicron structures in
physics and biology : international symposium, book of abstracts s. 49, Zakopane,
2013

POSTER

H. HARANCZYK, E. BARAN, M. KOWALSKA, J. KOBIERSKI, J. NIZIOL

H-NMR and relaxation spectroscopy of solid DNA

XLVIII Zakopane School of Physics : breaking frontiers: submicron structures in
physics and biology : international symposium, book of abstracts s. 27, Zakopane,
2013

POSTER

H.HARANCZYK, J.KOBIERSKI, D.ZALITACZ, P.NOWAK, A.ROMANOWICZ,
M.MARZEC, J.NIZIOL

Rehydration of surfactant modified DNA powders by proton NMR

XLVIII Zakopane School of Physics : breaking frontiers: submicron structures in
physics and biology : international symposium, book of abstracts . s. 86, Za-
kopane, 2013

POSTER

M. SNIECHOWSKI, J. NIZIOt., E. HEBDA

Structural properties of DNA complexes with new cationic surfactants

IX International Conference on X-Ray Investigations of Polymer Structure
(XIPS2013), Zakopane, 2013

POSTER

A. BERNASIK, M.M. MARZEC, J. HABERKO, W. LUZNY, J. RYSZ, A. BUDKOWSKI
Argon cluster ion beam depth profiling of polymers by x—ray photoelectron spec-
troscopy

IX International Conference on X-Ray Investigations of Polymer Structure
(XIPS2013), Zakopane, 2013

ORAL

A. BERNASIK, M. M. MARZEC, J. RYSZ, W. LUZNY, A. BUDKOWSKI

Argon gas cluster ion beam in XPS analysis of poly(3-alkylthiophene)s

ECASIA'13 : 15th European conference on Applications of surface and interface
analysis, Cagliari, Italy, 2013

ORAL

M. M. MARZEC, A. BERNASIK, J. RYSZ, W. tUZNY, A. BUDKOWSKI

Dipole-dipole interactions at buried polymer/metal interfaces examined with
Kelvin Probe Force Microscopy and Secondary lon Mass Spectrometry

SIMS-19 : the 19th international conference on Secondary lon Mass Spectrometry,
ICC Jeju, Jeju, South Korea, 2013

ORAL

M. M. MARZEC, A. BERNASIK, J. RYSZ, W. LUZNY, A. BUDKOWSKI

Self-assembled monolayers influence on polymer/metal interfaces examined by
means of Kelvin Probe Force Microscopy and secondary ion mass spectrometry
WOREN 2013: Polish-French workshop on Organic electronics and nanophotonics:
Muszyna-Ztockie, 2013

ORAL

147



57.

58.

59.

60.

61.

62.

63.

64.

65.

J.RYSZ, K.AWSIUK, K.FORNAL, P.PETROU, A.BUDKOWSKI, A.BERNASIK,
S.KAKABAKOS, M.M.MARZEC, |.RAPTIS

Characterization of silicon biosensor surfaces with Time of Flight Secondary lon
Mass Spectroscopy

SIMS-19: the 19th international conference on Secondary lon Mass Spectrometry,
ICC Jeju, Jeju, South Korea, 2013

ORAL

M. WOJCIK-BANIA, J. OLEJARKA, M. HASIK, A. BERNASIK, A. KROWIAK,
J. STRZEZIK

Cross-linked poly(vinylsiloxanes) as matrices for metallic palladium
Frontiers in polymer science, Sitges, Spain, 2013

POSTER

A. SZCZEPANSKI, K. SAEED

“ECG Signal Feature Extraction with a Proposition of Real-Time Faulty Beat De-
tection”. IEEE- ICBAKE - International Conference on Biometrics and Kansei Engi-
neering, Tokyo, 5-7 July 2013.

POSTER

K. MISZTAL, A. SZCZEPANSKI, P. KOCJAN, K. SAEED, J. TABOR

,Distribution Estimation Applied to Face Recognition as a Simple and Robust So-
lution”. IEEE- ICBAKE - International Conference on Biometrics and Kansei Engi-
neering, Tokyo, 5-7 July 2013.

POSTER

M. ADAMSKI, K. SAEED, M. TABEDZKI, M. RYBNIK

»oignature System Based on Extended Shape Context Descriptors”.

IEEE- ICBAKE - International Conference on Biometrics and Kansei Engineering,
Tokyo, 5-7 July 2013.

POSTER

M. RYBNIK, M. TABEDZKI, M. ADAMSKI, K. SAEED

»Exploration of Keystroke Dynamics Authentication Using Non-fixed Text of Var-
ious Lengths”. IEEE- ICBAKE - International Conference on Biometrics and Kansei
Engineering, Tokyo, 5-7 July 2013

POSTER

S.H. SHAIKH, M. TABEDZKI, N. CHAKI, K. SAEED

»Bengali Printed Character Recognition - A New Approach”. IFIP-CISIM 12th In-
ternational Conference on Computer Information Systems and Industrial Manage-
ment, Krakow 25-27 September, 2013

ORAL

M. ROGOWSKI, K. SAEED, M. RYBNIK, M. TABEDZKI, M. ADAMSKI

,User Authentication for Mobile Devices”. IFIP-CISIM 12th International Confer-
ence on Computer Information Systems and Industrial Management, Krakow 25-
27 September 2013

ORAL

K. MISZTAL, J. TABOR

“Mahalanobis Distance-Based Algorithm for Ellipse Growing in Iris Preprocessing”.
IFIP-CISIM 12th International Conference on Computer Information Systems and
Industrial Management, Krakow 25-27 September 2013.

ORAL

148



66.

67.

68.

69.

70.

71.

72.

73.

74.

P. SPUREK, J. TABOR, K. MISZTAL

“Weighted Approach to Projective Clustering”. IFIP-CISIM 12th International Con-
ference on Computer Information Systems and Industrial Management, Krakow
25-27 September 2013.

ORAL

J. SPALEK
Intrinsic versus Extrinsic Strongly Correlated Magnetic Superconductors, Czech
and Slovak Conference on Magnetism, June 21-27, 2013, Kosice, Slovakia wyktad

K. MALARZ, K. KULAKOWSKI

Zaller--Deffuant model of opinion formation, 42 Zjazd Fizykéw Polskich, Poznan,
8-13.09.2013

ORAL

M. J. KRAWCZYK, K. MALARZ, K. KULAKOWSKI

Influence of long-range interactions on strategy selection in crowd, Summer Sol-
stice, International Conference on Discrete Models of Complex Systems, War-
szawa, 27-29 czerwca 2013

POSTER

M.J.KRAWCZYK

Local symmetries and compression of discrete systems,

European Conference on Complex Systems ECCS'13, Barcelona, September 16-20,
2013

POSTER

M.J.KRAWCZYK,

New aspects of symmetry of elementary cellular automata,

Summer Solstice, International Conference on Discrete Models of Complex Sys-
tems, Warszawa, 27-29 czerwca 2013

ORAL

K. KULAKOWSKI, P. GRONEK, A. DYDEJCZYK

How many parameters to model states of mind?

ECMS 2013- European Conference on Modelling and Simulation, Aalesund Univer-
sity College, Norway, 27-30 May 2013

ORAL

M. J. KRAWCZYK, A. DYDEJCZYK, K. KULAKOWSKI

The Simmel effect and babies names

Cyberemotions 2013, Politechnika Warszawska, 29-30.01.2013
ORAL

K. KULAKOWSKI, P. GRONEK, A. DYDEJCZYK

Discrete chaos in everyday life, ESSA 2013: 9th Conference of the European Social
Simulation Association Warsaw School of Economics, Warsaw, Poland, September
16-20, 2013

ORAL

149



75.

76.

77.

78.

79.

80.

81.

82.

83.

P. WOJCIK, J. ADAMOWSKI, B.J. SPISAK, M. WOLOSZYN

Modification of electron spin induced by the Rashba spin-orbit interaction in a
semiconductor nanotube, 5th International Conference on One-dimensional Na-
nomaterials, September 23-26, 2013, Annecy, France

POSTER

B.J. SPISAK, P. WOJCIK, M. WOLOSZYN, J. ADAMOWSKI

Computer simulations of spin transistor operation in InAs nanowire, 5th Interna-
tional Conference on One-dimensional Nanomaterials, September 23-26, 2013,
Annecy, France

POSTER

P. WOJCIK, J. ADAMOWSKI, B.J. SPISAK, M. WOLOSZYN

Spin current polarization at room temperature in a nanowire resonant tunneling
diode, 20th International Conference on Electronic Properties of Two-Dimen-
sional, Systems (EP2DS-20) and 16th International Conference on Modulated,
Semiconductor Structures(MSS-16), 1-5 July 2013, Wroctaw, Poland

POSTER

B.J.SPISAK, M.WOLOSZYN, P. WOJCIK

Influence of dephasing time and geometrical parameters on the quantum correc-
tions to the conductivity of cylindrical nanowire, 42nd 'Jaszowiec’ International
School and Conference on the Physics of Semiconductors, Wista, Poland, June
22nd-27th, 2013

POSTER

M. ZEGRODNIK, J. SPALEK

Unconventional Superconductivity in Correlated Itinerant Magnetic Systems
Transdisciplinary Cooperation and Applications of Nanoscience, February 21-22,
2013, Krakow, Poland

ORAL

M. ZEGRODNIK, J. BUNEMANN, J. SPALEK

Hund's Rule Induced Spin-Triplet Pairing for Orbitally Correlated Electrons, Czech
and Slovak Conference on Magnetism, June 21-27, 2013, Kosice, Slovakia
POSTER

M. ZEGRODNIK, J. BUNEMANN, J. SPALEK

Even Parity Spin-Triplet Pairing Induced by a Combined Effect of the Hund's Rule
and Correlations in Two-Band Hubbard Model, XVI National Conference on Super-
conductivity, October 7-12, Zakopane, Poland

ORAL

K. SAEED

Biometrics and Society - Impact of Kansei Engineering on Biometrics. ICBAKE -
International Conference on Biometrics and Kansei Engineering, Japan, Tokyo
5-7 July, 2013

ORAL

K. SAEED

New Problems and Solutions in Biometrics, ICRTST- International Conference on
Recent Trends In Science & Technology, India, Kolaghat 27-29 December, 2013
ORAL

150



84.

85.

86.

87.

88.

89.

90.

9.

A. DEY, S.H. SHAIKH, K. SAEED, N. CHAKI

Modified Majority Voting Algorithm towards Creating Reference Image for Binari-
zation. International Conference on Signal, Image Processing and Pattern Recog-
nition (SIPP-2013), February 18 - 20, 2013, Bangalore, India. In: Lecture Notes of
the Institute for Computer Sciences, Social Informatics and Telecommunications
Engineering (LNICST)

ORAL

MICHAL NOWAK

Spin relaxation versus spin rotation in electric dipole spin resonance in nanowire
quantum dots”, Spintech 7, 7th International School and Conference on Spintron-
ics and Quantum Information Technology, 29 June- 2 SJuli 2013, Chicago, USA,
POSTER

MICHAL NOWAK

Spin blockade lifting due to phonon mediated spin relaxation and electric dipole
spin resonance in nanowire quantum dots, 16th International Conference on Mod-
ulated Semiconductor Structures, 1-5 June 2013, Wroctaw, Poland

ORAL

MICHAL NOWAK

Simulations of Pauli blockade lifting by electric-dipole spin resonance,
Transdisciplinary cooperation and applications of nanoscience,
Krakow, 21-22 February 2013,

ORAL

D.P. ZEBROWSKI

Formation of localized states in quantum dots formed within bilayer graphene
flakes: tight binding analysis”, 42nd International School & Conference on the
Physics of Semiconductors, Jaszowiec 2013,

POSTER

W.J. PASEK

Positive trion emission spectrum in stacked quantum dots: external electric field
and valence band mixing, 42nd International School & Conference on the Physics
of Semiconductors, Jaszowiec 2013

POSTER

E. WACH

Extraction of the charge density confined in quantum dots from the maps of
chemical potentials in scanning gate microscopy measurements, 42nd Interna-
tional School & Conference on the Physics of Semiconductors, Jaszowiec 2013
POSTER

T. CHWIEJ, B. SZAFRAN

Fractional conductance oscillations in the charged two-terminal semiconductor
quantum ring, 20th International Conference on Electronic Properites of Two-
Dimensional Systems (EP2DS-20), 1-5 June 2013, Wroctaw, Polska

POSTER

151



92.

93.

94.

95.

96.

97.

98.

99.

100.

T. CHWIEJ, B. SZAFRAN

Characterization of two-terminal quantum ring conductance sensitivity to poten-
tial perturbation in the scanning gate microscopy, 42nd International School &
Conference on the Physics of Semiconductors, Jaszowiec 2013

POSTER

P. SZUMNIAK

“Quantum gates with valence band holes”, Transdisciplinary Cooperation and Ap-
plications of Nanoscience, Krakéw, Polska, 21-22 February 2013,

POSTER

P. SZUMNIAK AND S. BEDNAREK

All electrical control of quantum gates for single heavy hole spin qubits in the
presence of nuclear spins, 20th International Conference on Electronic Properites
of Two-Dimensional Systems (EP2DS-20), 1-5 June 2013, Wroctaw, Polska
POSTER

P. SZUMNIAK AND S. BEDNAREK

Electron soliton effects in gated semiconductor nanowires with application to
two qubit quantum gates”, Spintech 7, 7th International School and Conference
on Spintronics and Quantum Information Technology, 29 29 June- 2 SJuli
2013, Chicago, USA,

POSTER

P. WOJCIK, J. ADAMOWSKI, B. J. SPISAK, M. WOLOSZYN

Spin current polarization at room temperature in a nanowire resonant tunneling
diode”, 16th International Conference on Modulated Semiconductor Structures,
1-5 June 2013, Wroctaw, Polska

POSTER

P. WOJCIK

Enhancement of critical temperature induced by the quantum size effect in su-
perconducting nanofilms, XVI National Conference on Superconductivity, 7-12 Oc-
tober, Zakopane, Polska,

POSTER

B. J. SPISAK, M. WOLOSZYN, P. WOJCIK

Influence of dephasing time and geometrical parameters on the quantum correc-
tions to the conductivity of cylindrical nanowire, 42nd International School &
Conference on the Physics of Semiconductors, Jaszowiec 2013,

POSTER

B. J. SPISAK, P. WOJCIK, M. WOLOSZYN, J. ADAMOWSKI

Computer simulations of spin transistor operation in InAs nanowire, 5th Interna-
tional Conference on One dimensional Nanomaterials ICON 2013 Annecy, France
(2013)

POSTER

P. WOJCIK, B. J. SPISAK, M. WOLOSZYN, J. ADAMOWSKI

Modification of electron spin induced by the Rashba spin-orbit interaction in a
semiconductor nanotube, 5th International Conference on One dimensional Na-
nomaterials ICON 2013 Annecy, France (2013)

POSTER

152



101.

102.

103.

104.

105.

106.

107.

108.

109.

L. CHMURA, J.M. NECKI, M. ZIMNOCH, D. ZIEBA, M. GALKOWSKI

Measurements of atmospheric COz, CH4 and CO mixing ratios at the mountain site
Kasprowy Wierch, Southern Poland. ACCENT-Plus Symposium, Urbino, Italy, 17-
20 September 2013.

POSTER

M. ZIMNOCH, Z. GORCZYCA, K. PIENIAZEK, A. JASEK, L.CHMURA, K. ROZANSKI
Application of Relaxed Eddy Accumulation (REA) method to estimate CO; and CH4
surface fluxes in the city of Krakow, southern Poland, EGU General Assembly,
Vienna , Austria, 7-12 April 2013.

POSTER

A. JASEK, M. ZIMNOCH, Z. GORCZYCA, K. ROZANSKI

Urban soil CO; emissions: case study from Krakow, southern Poland, EGU General
Assembly, Vienna, Austria, 7-12 April 2013.

POSTER

A. JASEK, P. WACHNIEW, M. ZIMNOCH,

Riverine GHG emissions: one year of CO,, 3CO; and CH.4 flux measurements on
Vistula river in Krakow, southern Poland. EGU General Assembly, 7-12 April 2013.
POSTER

L. CHMURA, J. NECKI, M. ZIMNOCH

Antropogeniczny metan w przyziemnej warstwie atmosfery na terenie
Gornoslaskiego Okregu Przemystowego. Konferencja nt: wptywu mtodych nau-
kowcow na osiggniecia polskiej nauki, IV edycja, Gdansk, 12 kwietnia 2013.
ORAL

Z. GORCZYCA, M. ZIMNOCH, A. JASEK, S. WEGLARCZYK, K. ROZANSKI

Static chamber system for parallel measurements of soil carbon isofluxes. COST-
SIBAE 2013 Meeting: Challenges in the applications of stable isotopes across dis-
ciplines and scales, Wroclaw, Poland, 14-17 May 2013.

POSTER

M. ZIMNOCH, J. D. JELEN, T. KUC, J. NECKI, K. ROZANSKI

Diurnal Changes of Carbon Budget in the Urban Atmosphere of Krakow, Southern
Poland. COST-SIBAE 2013 meeting ,,Challenges in the applications of stable iso-
topes across disciplines and scales”, Wroclaw, Poland, 14-17 May 2013.

ORAL

A. JASEK, M. ZIMNOCH, P. WACHNIEW, K. ROZANSKI

Biogenic CO; emissions In Urban environment: A case study from Krakow, South-
ern Poland. COST-SIBAE 2013 meeting ,,Challenges in the applications of stable
isotopes across disciplines and scales”, Wroclaw, Poland, 14-17 May 2013.
POSTER

P. WACHNIEW, E. LOKAS P. BARTMINSKI , T. KAWIAK, J. SRODON
Enhanced levels of fallout radionuclides in the proglacial environment.
IAHS 1APSO IASPEI Joint Assembly, Gothenburg, Sweden, 22-26 July 2013.
ORAL

153



110.

111.

112.

113.

114.

115.

116.

117.

118.

E. LOKAS, P. WACHNIEW, J.W. MIETELSKI, M. KETTERER, K. KLESZCZ,

M. MIECZNIK, S. MICHALSKA.

Sources and behaviour of fallout radionuclides in High Arctic peats. IAHS IAPSO
IASPEI Joint Assembly, Gothenburg, Sweden, 22-26 July 2013.

ORAL

M. DULINSKI M., J. BARTYZEL, J. KANIA, P. WACHNIEW, I. SLIWKA,

P. MOCHALSKI, K. ROZANSKI

Residence time distribution of young groundwater derived from tracer data and
3D flow and transport modeling. IAHS IAPSO IASPEI Joint Assembly, Gothenburg,
Sweden, 22-26 July 2013.

ORAL

E. LOKAS, P. WACHNIEW, M. GASIOREK, P. BARTMINSKI

Behaviour of Anthropogenic Radionuclides in the Proglacial Environment. Gold-
schmidt Conference 2013, Florence, Italy, 25-30 August 2013.

POSTER

P. JODLOWSKI, P. WACHNIEW , CH. NGUYEN DINH

Monte Carlo estimation of the self-absorption correction accuracy with the Cut-
shall transmission method in determinations of 210Pb by gamma-spectrometry.
19th International Conference on Radionuclide Metrology and its Applications
ICRM 2013, Antwerp, Belgium,17-21 June 2013.

POSTER

M.GALKOWSKI, K. CIACIEK, J. NECKI

Strumienie N;O z gleb poddanych silnej antropopresji na przyktadzie Krakowa.
Konferencja nt: Wptyw mtodych naukowcow na osiagniecia polskiej nauki, IV
edycja, Gdansk, 12 kwietnia 2013.

POSTER

M. GALKOWSKI

Two decades of atmospheric composition measurements at KASLAB station
(Kasprowy Wierch, Tatra Mountains). The First Interdyscyplinary Symposium on
Biogeography of the Carpathians: Evolution of Biodiversity in a Spatiotemporal
Context, 26-28 September 2013, Krakow, Poland
ORAL

M. GALKOWSKI, J.V. LAVRIC

Gradients of lower tropospheric methane concentrations at the Bialystok tall
tower (north-eastern Poland). ACCENT-Plus Symposium, Urbino, Italy, 17-20 Sep-
tember 2013.

POSTER

J.M. NECKI, M. GALKOWSKI, L. CHMURA, D. ZIEBA, J. BARTYZEL

Towards molecular hydrogen budgeting at regional scale in southern Poland.
ACCENT-Plus Symposium, Urbino, Italy, 17-20 September 2013.

POSTER

M. GALKOWSKI, K. CIACIEK, J.M. NECKI

N20 fluxes from urban soils under stron anthropopression: a case study from Kra-
kéw (Southern Poland). InGOS 1st General Project Meeting Workshop, Bremen,
Germany, March 12-14th, 2013.

POSTER

154



119.

120.

121,

122.

123.

124.

125.

126.

127.

128.

129.

130.

M. DULINSKI, L. RAJCHEL, M. CZOP, J. MOTYKA, J. RAJCHEL

Badania izotopowe wdd mineralnych rejonu Iwonicz-Rymanow. Wspotczesne
Problemy Hydrogeologii, XVI Sympozjum, Jachranka, 16-18.10.2013.

ORAL

CH. NGUYEN DINH, M. KOPEC

Factors controlling occurrence of radium isotopes and their activity ratio in
groundwaters. AIG Conference, Budapest, 22-27 September 2013.

ORAL

P. BOZEK
Hydrodynamic flow in pPb. Seminar at Physics Department, Purdue University,
September 20 2014, USA

T. BOLD
Overview of the p-Pb run trigger.
Trigger General Meeting/ATLAS Week, 6.02.213, CERN.

OZKAN SAHIN AND TADEUSZ KOWALSKI
Gas gain and energy transfer rate measurements in Ar + CO2 mixtures.
MPGD 2013 and 11-th RD51 Collaboration Meeting, 5-6 July 2013, Zaragoza, Spain.

OZKAN SAHIN AND TADEUSZ KOWALSKI
Recent gain calculation.
2-th RD51 Collaboration Meeting, 14-17 October 2013, CERN.

A. ZIELINSKA, W. DABROWSKI, T. FIUTOWSKI, B. MINDUR, P. WIACEK,

P. WROBEL

X-ray Fluorescence Imaging System Based on a GEM Detector.
15" International Workshop on Radiation Imaging Detectors, 23-27 June, 2013,
Paris, France.

M. FIRLEJ, T. FIUTOWSKI, M. IDZIK, J. MORON, K. SWIENTEK
Development of variable frequency, power Phase-Locked Loop (PLL) in 130nm
CMOS technology. TWEPP 2013, Perugia Italy 23-27 September 2013.

J. MORON, M. FIRLEJ, T. FIUTOWSKI, M. IDZIK, K. SWIENTEK
Development of variable sampling rate, low power 10-bit SAR ADC in 130 nm IBM
technology. TWEPP 2013, Perugia Italy 23-27 September 2013.

J. MORON ON BEHALF OF FCAL COLLABORATION

Readout electronics for LumiCal detector. Present status and new developments.
ECFA Linear Collider Workshop 2013 27 - 31 May 2013, DESY in Hamburg, Ger-
many.

SZ. KULIS ON BEHALF OF FCAL COLLABORATION
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T. STRACZEK, D. ZAJAC, K.SCHNEIDER, M. SIKORA, CZ. KAPUSTA, J. TURLO

XAS study of selenium enriched shiitake mycelium, XLVIIl Zakopane School of
Physics : breaking frontiers: submicron structures in physics and biology : inter-
national symposium : May 20-25, 2013.

POSTER
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213.

214.

215.

216.

217.

218.

219.

220.

221.

222.

K. SCHNEIDER, D.A. ZAJAC, D. RYBICKI, J. ZUKROWSKI, J. PRZEWOZNIK, M. SI-
KORA,T. STRACZEK, W. PRENDOTA, CZ. KAPUSTA

XAS study of carbon coated Co-Fe nanoparticles, XLVIIl Zakopane School of Phys-
ics: breaking frontiers: submicron structures in physics and biology : international
symposium : May 20-25, 2013.

POSTER

K. SCHNEIDER, D.A. ZAJAC, D. RYBICKI, J. ZUKROWSKI, J. PRZEWOZNIK,

M. SIKORA, T. STRACZEK, W. PRENDOTA, CZ. KAPUSTA

XAS study of carbon coated Co-Fe nanoparticles, KSUPS-10: 10 Jubileuszowe Kra-
jowe Sympozjum Uzytkownikéw Promieniowania Synchrotronowego : Stalowa
Wola, 9-11.09.2013.

POSTER

S. MANNA, P. L. GASTELOIS, M. DABROWSKI, P. KUSWIK, M. CINAL,

M. PRZYBYLSKI, J. KIRSCHNER

“Quantum well states in Cu and oscillatory magnetic anisotropy in Cu/Fe and
Cu/Co bilayers” DPG-Fruhjahrstagung, 10-15.03.2013, Regensburg, Germany
ORAL

P. KUSWIK, P. L. GASTELOIS, W. A. A. MACEDO, M. PRZYBYLSKI, J. KIRSCHNER
“Effect of CoO/Ni exchange coupling on perpendicular magnetization of Ni films
on Pd(001)”

ORAL

S. MANNA, M. PRZYBYLSKI, J. KIRSCHNER
“Scanning tunneling spectroscopy of quantum well states in thin Pd(001) films”
ORAL

E. JAL, J.-M. TONNERRE, M. DABROWSKI, M. PRZYBYLSKI, J. KIRSCHNER
“Magnetization profile across bcc Fe films as seen by x-ray resonant magnetic
reflectivity”

ORAL

M. DABROWSKI, A. K. SCHMID, M. PRZYBYLSKI, J. KIRSCHNER
“Domain structure in the vicinity of a spin reorientation transition”
ORAL

M. PRZYBYLSKI

»X-ray Resonant Magnetic Reflectivity and Magnetization Profile in Thin Fe
Films”, Seminarium Katedry Fizyki Ciata Statego, WFilS AGH 9.04.2013, Krakow
M. Przybylski, ,,Anizotropia magnetyczna i struktura domenowa widziane mikros-
kopia spinowo-spolaryzowanych elektrondw niskich energii (SP-LEEM)“, Srodowis-
kowe Seminarium Fizyki Ciata Statego, WFilS AGH, 10.04.2013, Krakéw

M. PRZYBYLSKI
,Od nanometra do femtosekundy. Granice technologii” (wyktad inauguracyjny)
AGH University of Science and Technology, 4.10.2013, Krakow

M. PRZYBYLSKI

»GestosC standw na poziomie Fermiego, a anizotropia magnetyczna”
Srodowiskowe Seminarium Fizyki Ciala Stalego, KFCS WFilS AGH, 4.12.2013, Kra-
kow
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223. M. PRZYBYLSKI
,Od nanometra do femtosekundy: granice nanotechnologii”

Seminarium Wydzialowe Wydzialu Fizyki i Informatyki Stosowanej AGH,
6.12.2013, Krakow

224. M. PRZYBYLSKI

,0d nanometra do femtosekundy: granice nanotechnologii”, Seminarium
Wydziatu Fizyki, Techniki i Astronomii Uniwersytetu Pedagogicznego, 13.12.2013,
Krakow
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Scientific events

Titles, positions, etc.

PROFESSOR TITLE

KVETOSLAVA BURDA
2013-06-25

BARTLOMIEJ SZAFRAN
2013-11-12

Habilitations and PhD Defenses

HABILITATIONS

MARCIN SIKORA
2013-01-21

MAGDALENA SZCZERBOWSKA-BORUCHOWSKA
2013-02-25

PHD DEFENSES

mgr inz. Kinga Freindl

"Adsorpcja tlenu i wczesne fazy utleniania powierzchni i nanostruktur Fe(110)
- prof. dr hab. Jozef Korecki

- 18.11.2013r

mgr inz. Joanna Swiebocka-Wiek

"Analiza efektywnosci wybranych algorytmoéw redukcji szumu w obrazowaniu
magnetyczno-rezonansowym”

- prof. dr hab. Henryk Figiel

- 21.10.2013r

mgr inz. Marcin Wronski

"Modelling and experimental study of asymetric rolling of titanium
and aluminium”

- prof. dr hab. inz. Krzysztof Wierzbanowski

- dr Brigitte Bacroix

- 18.10.2013r

mgr inz. Krzysztof Janc

"Micromechanical modeling of bone elastic properties based on computed tomog-
raphy”

- dr hab. inz. Jacek Tarasiuk

- prof. dr Paul Lipinski

- 18.10.2013r
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mgr inz. Pawet Szumniak

"Design and computer simulations of the nanodevices to applications in quantum
computing”

- prof. dr hab. Stanistaw Bednarek

- prof. dr Bart Paroens

- 14.10.2013r

mgr inz. Michat Nowak

"Electronic structure of artificial atoms and molecules: spin-orbit coupling ef-
fects”

- dr hab. inz. Barttomiej Szafran

- drugi: prof. dr Francois M. Peeters

- 14.10.2013r

mgr inz. Marianna Marciszko

"Diffraction study of mechanical properties and residual stresses resulting from
surface processing of polycrystalline materials”

- dr hab. inz. Andrzej Baczmanski

- dr hab. Chedly Braham

-11.10.2013r

mgr inz. Marcin Kowalik

"Wtasciwosci i stany elektronowe Lao.33Pbo.33Mn1xFexOs"
- prof. dr hab. Andrzej Kotodziejczyk
- 04.10.2013r

mgr inz. Kamil Kozlak

"Wptyw wodoru na wtasnosci strukturalne i magnetyczne zwiazkéow RTX (R -
ziemia rzadka , T=Ni, Cu, Pd, X=In, Sn)"

- dr hab. tukasz Gondek

- 24.09.2013r

mgr inz. Joanna Tomkowicz

"Struktura i wtasnosci sieci nanoskopowych drutow magnetycznych”
- prof. dr hab. Krzysztof Kutakowski

- 24.09.2013r

mgr inz. Grzegorz Gach

"Measurement of Exclusive Diffractive Dijet Production in Deep Inelastic Scatter-
ing at ZEUS Experiment”

- prof. dr hab. Danuta Kisielewska

- 23.09.2013r

mgr inz. Karolina Drogowska

"Effect of hydrogen charging in Ti-V-Ni thin films and their oxides "
- dr hab. inz. Zbigniew Tarnawski

- 23.09.2013r

mgr inz. Michat Zegrodnik

"Unconventional Superconductivity in Correlated Itinerant Magnetic Systems”
- prof. dr hab. Jozef Spatek

- 16.09.2013r
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mgr inz. Pawet Kuczera

"Structure analysis of selected decagonal quasicrystals”
- prof. dr hab. Janusz Wolny

- 06.09.2013r

mgr inz. Jakub Nowak

"Promieniotwdrczoo¢ naturalna wod termalnych Karpat polskich”
- dr hab. inz. Chau Nguyen Dinh

-12.07.2013r

mgr Barbara Lyson-Sypien
"Nano-oxide materials for gas sensing”
- dr hab. inz. Katarzyna Zakrzewska
-17.06.2013r

mgr inz. Szymon Kulis

"Development prototype luminosity detector modules for future experiments on
linear colliders”

- dr hab. inz. Marek Idzik

- 22.02.2013r

mgr inz. Dorota Jelen

"Antropogeniczny dwutlenek wegla w atmosferze Krakowa"
- prof. dr hab. inz. Kazimierz Rozanski

- 28.01.2013r

mgr Magdalena Kaczmarska

"Badanie fizyko-chemicznych wtasciwosci erytrocytow zdrowych i zmienionych
chorobowo”

- dr hab. Kvetoslava Burda

- 28.01.2013r
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Awards

MICHAL BOCHENEK
Nagroda Prezesa Rady Ministrow za prace doktorska:
Development of radiation resistant CMOS integrated circuits for the power distri-
bution system in the upgraded ATLAS Semiconductor Tracker

JOANNA CZUB, tUKASZ GONDEK, HENRYK FIGIEL
Nagroda im. Bronistawa Znatowicza Polskiego Towarzystwa Chemicznego

KRZYSZTOF MALARZ
Brazowy Krzyz Zastugi Ill st.

HENRYK FIGIEL
Odznaka Zastuzonego dla Miasta Krakowa “Honoris Gratia”
Nagroda Z.G. P.T.Ch. im. B. Znatowicza za najlepszy artykut ,Wiadomosci
Chemicznych” w 2012 roku (wspoélnie z J. Czub i L. Gondkiem)

JOANNA CHWIEJ
Stypendium MNiSW dla wybitnych mtodych naukowcéw, przyznane na lata 2012-
2015

S. M. DUBIEL, J. CIESLAK
Nagroda Rektora Zespotowa 1. Stopnia za osiagniecia naukowe.

J. CZUB, H. FIGIEL, t. GONDEK
Nagroda im. Bronistawa Znatowicza Polskiego Towarzystwa Chemicznego
za najlepszy artykut Wiadomosci Chemicznych
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Organized Conferences

WORKSHOP ON QCD AND DIFFRACTION AT THE LHC
Krakow, November 18 - 21, 2013

THE INTERNATIONAL DAY OF MEDICAL PHYSICS FROM RADIUM TO HADRON RADIOTHERAPY
Krakow, November 7, 2013

DZIEN TECHNOLOGII IBM
Krakow, October 24, 2013

CISIM 2013 INTERNATIONAL CONFERENCE ON COMPUTER INFORMATION SYSTEMS AND IN-
DUSTRIAL MANAGEMENT APPLICATIONS
Krakow, September 25 - 27, 2013

ICQ12 12TH INTERNATIONAL CONFERENCE ON QUASICRYSTALS
Cracow, September 1 - 6, 2013
Prof. J. Wolny - chair

ICBAKE 2013 INTERNATIONAL CONFERENCE ON BIOMETRICS AND KANSEI ENGINEERING
Tokyo, Japan, July 5 - 7, 2013

SOIPIX COLLABORATION MEETING
Krakow, May 6 - 7, 2013
Marek Idzik - chair

WOREN 2013, 3RD WORKSHOP ON ORGANIC ELECTRONICS AND NANOPHOTONICS

Ztockie, February 17 - 21, 2013
Jacek Niziot - chair
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http://qcdworkshop.ifj.edu.pl/
http://www.ifj.edu.pl/conf/idmp2013/IDMP_Krakow_2013.pdf
http://www.fis.agh.edu.pl/pl/000.html?plik=ibm/ibm_day_2013.html
http://home.agh.edu.pl/~saeed/cisim2013/
http://home.agh.edu.pl/~saeed/cisim2013/
http://icq12.fis.agh.edu.pl/
http://www.sd.tmu.ac.jp/ICBAKE2013/
http://asic.fis.agh.edu.pl/soipix/
http://woren2013.pl/

Faculty Seminars

2013/12/13
dr inz. Grzegorz Jezierski (Muzeum Politechniki Opolskiej i Lamp Rentgen-
owskich), 100-lecie lampy rentgenowskiej

2013/12/06
prof. dr hab. inz. Marek Przybylski (KFCS WFilS AGH), Od nanometra do femtose-
kundy: granice nanotechnologii

2013/11/29
Prof. Thomas Rockmann (Atmospheric Physics and Chemistry Group, Institute for
Marine and Atmospheric Research, Utrecht University, The Netherlands)
Reconstructing changes in atmospheric trace gases in the industrial era from iso-
tope measurements on air extracted from polar firn

2013/11/22
prof. dr hab. inz. Kazimierz Rézanski (KZFJ WFilS AGH), Piaty Raport IPCC

2013/11/15
dr Anna Wnek (ZOD WFilS AGH),Pracownia Fizyczna - prezentacja, perspektywy
rozwoju i ograniczenia

2013/11/08
Dr Joanna Collingwood (School of Engineering, University of Warwick)
Imaging transition metals in the brain: Recent observations with X-rays and Mag-
netic Resonance Imaging

2013/10/25
Krzysztof Szybinski (Siemens Healthcare), Rezonans magnetyczny - wspotczesna
diagnostyka oczami firmy Siemens

2013/10/18
prof. dr hab. inz. Marek Przybylski (KFCS WFilS AGH, ACMiN AGH), ACMiN przed-
stawia i zaprasza

2013/10/11
prof. dr hab. Janusz Wolny, dr hab. inz. Barttomiej Szafran,
Seminarium dziekanskie

2013/10/04
dr Czestaw Slusarczyk (Zaktad Fizyki i Badan Strukturalnych, Instytut Inzynierii
Tekstyliow i Materiatdw Polimerowych, Wydziat Nauk o Materiatach i Srodowisku,
Akademia Techniczno-Humanistyczna w Bielsku Biatej)
Synchrotronowe badania procesu krystalizacji polimerow liniowych w czasie rzec-
zywistym

2013/09/20 )
dr Tomasz Slezak (KFSC WFilS AGH), Jadrowe rozpraszanie promieniowania syn-
chrotronowego w badaniach magnetyzmu nanostruktur Fe

2013/06/28
dr Piotr Bubacz (Academic Program Manager, Microsoft), Cloud Computing w ba-
daniach naukowych
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http://www.fis.agh.edu.pl/doc/pl/seminarium/jezierski.pdf
http://www.fis.agh.edu.pl/doc/pl/seminarium/Rozanski_2013.pdf
http://www.fis.agh.edu.pl/doc/pl/seminarium/wnek.pdf
http://www.fis.agh.edu.pl/doc/pl/seminarium/Collingwood_Nov2013.pdf
http://www.fis.agh.edu.pl/doc/pl/seminarium/szybinski.pdf
http://www.fis.agh.edu.pl/doc/pl/seminarium/seminarium%20dziekanskie-2013.pdf

2013/06/21
dr inz. Barttomiej Wiendlocha (KFMS WFilS AGH), Domieszki rezonansowe w ma-
teriatach termoelektrycznych

2013/06/14
Prof. Saw Wai Hla (Ohio University, Athens, USA), Frontiers of Nanoscience: Play-
ing with Atoms and Molecules

2013/06/07
dr hab. Piotr Oprocha, prof. AGH (WMS AGH), Powracanie w parach

2013/05/24
dr inz. Barttomiej Spisak (KISiFK WFilS AGH), Wtasnosci transportowe i lokalizacja
stanow jednoelektronowych w uktadach o zaburzonej symetrii translacyjnej

2013/05/17
dr hab. Kvetoslava Burda, prof. AGH (KFMiB WFilS AGH),
Zagadkowy uktad z zelaza

2013/05/10
dr inz. Jolanta Karpowicz (Centralny Instytut Ochrony Pracy)
Zagrozenia bezpieczenstwa i zdrowia zwiazane ze stosowaniem techniki re-
zonansu magnetycznego i ich odzwierciedlenie w prawie pracy i zaleceniach
miedzynarodowych

2013/04/26
dr inz. Tomasz Szumlak (KOiDC WFilS AGH), Powabne piekno Nowej Fizyki -
drzewa i pingwiny w LHC

2013/04/19
prof. dr hab. Pawet Olko (Zaktad Fizyki Radiacyjnej i Dozymetrii IFJ PAN)
Centrum Cykolotronowe Bronowice rozpoczeto dziatalnosé

2013/04/12
prof. dr hab. Jozef Korecki (KFCS WFilS AGH)
LEEM - mikroskopia elektronowa na niskoenergetycznych elektronach, czyli jak
obrazowac powierzchnie "na zywo" z rozdzielczosciag nanometrowa

2013/04/05
dr tukasz Bratasz (Instytut Katalizy i Fizykochemii Powierzchni PAN, Laborato-
rium Analiz i Nieniszczacych Badan Obiektow Zabytkowych Muzeum Narodowego
w Krakowie), Fizyka w badaniach nad dziedzictwem kultury

2013/03/22
prof. dr hab. inz Andrzej Zieba (KFMS WFilS AGH), Wielkosci fizyczne
i pozafizyczne, ich jednostki oraz status prawny

2013/03/15

prof. dr hab. Elzbieta Zipper (IF US), Inzynieria kwantowa funkcji falowych
w nanostrukturach
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http://www.fis.agh.edu.pl/doc/pl/seminarium/PO_Fizyka_2013.pdf
http://www.fis.agh.edu.pl/doc/pl/seminarium/szumlak_2013.pdf
http://www.fis.agh.edu.pl/doc/pl/seminarium/olko_2013.pdf
http://www.fis.agh.edu.pl/doc/pl/seminarium/Bratasz.pdf
http://www.fis.agh.edu.pl/doc/pl/seminarium/zieba_2013.pdf
http://www.fis.agh.edu.pl/doc/pl/seminarium/Zipper.pdf

2013/03/08
dr hab. Ryszard Kozera (Wydziat Zastosowan Informatyki i Matematyki SGGW

i Wydziat Matematyki i Nauk Informacyjnych PW), Jednoznacznosc rekonstrukcji
powierzchni oswietlonej z 2 kierunkow

2013/03/01
dr Tomasz Ptazak (WFilS AGH), Ciemna Energia dominujaca wszechswiat

(Nagroda Nobla 2011)

2013/01/25
prof. dr hab. Kazimierz Przewtocki (WFilS AGH), Efekt cieplarniany

2013/01/18
prof. dr hab. Edward Kapuscik (IFJ PAN), O fatalnym btedzie w fizyce tachionow

2013/01/11
mgr inZ. Elzbieta Gadalinska (Instytut Lotnictwa, Warszawa)
Dyfrakcyjny pomiar naprezen w mikro- i makroskali
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http://www.fis.agh.edu.pl/doc/pl/seminarium/kozera_1.pdf
http://www.fis.agh.edu.pl/doc/pl/seminarium/przewlocki_2013.pdf
http://www.fis.agh.edu.pl/doc/pl/seminarium/kapuscik_2013.pdf
http://www.fis.agh.edu.pl/doc/pl/seminarium/Gadalinska.pdf



