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Preface

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 Consortium
that has been awarded the status of the Leading National Research Centre (KNOW) for
2012-2017.

The Faculty since 2013 has the highest (A+4) category of research units in Poland as
one of 37 institutes out of 960 that have been evaluated by the Research Units Evaluation
Committee. In 2015 the Faculty received an accreditation from the Central Commission
(CK) for scientific degrees and titles to grant PhD degrees in biophysics.

There are six departments within the Faculty:

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

Department of Applied Nuclear Physics (Katedra Zastosowan Fizyki Jadrowej)
Department of Medical Physics and Biophysics (Katedra Fizyki Medycznej i Biofizyki)
Department of Solid State Physics (Katedra Fizyki Ciata Statego)

A

Department of Particle Interaction and Detection Techniques (Katedra Oddzialtywan i
Detekeji Czastek)

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

The faculty staff is composed of 175 employees: 120 teachers and researchers, including 29
holders of professor degree in physics, as well as 55 technical and administrative officers.



5

The Faculty leads B.Sc., M.Sc. and Ph.D. studies. The undergraduate studies consist of
seven-semester bachelor programs in three distinct areas: technical physics, medical phy-
sics 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

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)

The Faculty leads teaching in both general and specialized physics for students of all the
Facul ties of the AGH-UST at both undergraduate and graduate levels. The teaching covers
lectures, auditorial classes and laboratory work. 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 University in physics (parallel to complementary courses in mathematics,
organized by the Faculty of Applied Mathematics). The aim of the courses is to fill possible
gaps in the high-school education to increase the efficiency of the training for the candidates
who undertook such studies.

The Faculty hosts four-year programs of Ph.D. Studies in Physics: in physics and biophy-
sics.

The Faculty offers also a three semester Post-diploma (part-time) Study for Teachers. The
stud- ies are intended for primary and secondary school teachers, who want to gain additional
qualifications giving them right to teach: physics, mathematics, chemistry, computer sci-
ence, natural sciences and technical education.



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

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

17.11-20.12.2016: Rituparna Chaki — University of Calcutta

07.10-09.11.2016: Nabendu Chaki — University of Calcutta

01.10-30.11.2016: Wolfgang Lohmann — Brandenburg University of Technology
31.03-29.04.2016: Laszlo T. Kéczy — Budapest University of Technology and Economics
02.04-30.04.2016: Hans-Rainer Trebin — Universitat Stuttgart 16



Awards in 2016 / Nagrody w 2016 r

dr hab. inz. Iwona Grabowska-Botd
Prime Minister Award for the Habilitation Thesis

Nagroda Prezesa Rady Ministrow za rozprawe habilitacyjna

prof. dr hab. Piotr Bozek
Rubinowcz Scientific Award of the Polish Physical Society
Nagroda PTF im. Rubinowicza

mgr inz. Agnieszka Patulska
Winner of Diamenty AGH award for the best master thesis at AGH
I miejsce ,Diamenty AGH”

supervisor opiekun dr hab. inz. Joanna Chwiej

mgr inz. Pawet Miry

distinction of the master thesis in the competition for the best thesis of the Polish
Biomedical Engineering Society

wyroznienie w konkursie na najlepsza prace magisterska Polskiego Towarzystwa Inzy-
nierii Biomedycznej

supervisor opiekun dr inz. Sebastian Wronski

inz. Michat Kud
Award of the Polish Nucleonic Society for diploma thesis
Nagroda Polskiego Towarzystwa Nukleonicznego za prace dyplomowa

supervisor opiekun dr inz. Joanna Dudata

mgr inz. Aleksandra Ejme
Award of the Polish Medical Physics Society for diploma thesis

Nagroda Polskiego Towarzystwa Fizyki Medycznej za prace dyplomowa
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Departments, Groups and Leaders,
Achievements in 2016

Katedry, Zespoty 1 ich kierownicy,
Najwazniejsze osiggniecia w 2016 r.

Department of Solid State Physics
Katedra Fizyki Ciata Statego
Head
prof. dr hab. Czestaw Kapusta (till 1.11.2016) full profesor
dr hab. Wiestaw Marek Woch (since 1.11.2016), assistant professor

Magnetic Bulk and Nanomaterials Group
Zespot Materiatow Magnetycznych Litych i Nanomateriatow

prof. dr hab. Kapusta Czestaw, full professor
dr. hab. Przewoznik Janusz, assistant professor
dr. inz. Rybicki Damian, assistant professor
dr. inz. Michalik Jan, assistant professor

dr inz. Gaska Karolina, research assistant

dr inz. Fiejdasz Sylwia, research assistant

mgr inz. Lemanski Andrzej, teaching assistant

Magnetic, electrical and structural research group

Zespot badan magnetycznych, elektrycznych i strukturalnych
dr hab. Antoni Paja, associate professor

dr hab. Lukasz Gondek, assistant professor

dr Joanna Czub, assistant professor

dr inz. Janusz Niewolski, teaching assistant



Superconducting and Magnetic Materials Group
Zespot Materiatow Nadprzewodzacych i Magnetycznych

prof. dr hab. inz. Tarnawski Zbigniew, professor
prof. dr hab. inz. Kakol Zbigniew, full professor
prof. dr hab. inz. Koztowski Andrzej, professor
dr hab. Woch Wiestaw, assistant professor

dr inz. Chmist Janusz, assistant professor

dr inz. Tokarz Waldemar, assistant professor

dr inz. Tabis Wojciech, assistant professor

dr Zalecki Ryszard, assistant professor

dr inz. Kowalik Marcin, research assistant

dr inz. Maciej Chrobak, research assistant

Surface Nanostructures Group
Zespot Nanostruktur Powierzchniowych

prof. dr hab. Jozef Korecki, full professor

dr hab. Tomasz Slezak, assistant professor
dr Wojciech Karas, assistant professor

dr Michat Slezak, assistant professor

dr Ewa Mtynczak, research assistant

dr Krzysztof Matlak, research assistant

dr Anna Koziot-Rachwatl, assistant professor

prof. dr hab. inz. Przybylski Marek, full professor

Supporting Staff

mgr Dziok Agnieszka

mgr Pilipowicz Aleksander
mgr inz. Musial Wactaw
mgr Rulewicz Karol

Bakowski Mariusz
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Profile

Scientific activity of the Department con-
centrates on the studies of structural, magne-
tic and electronic properties in the nano- and
sub-nanometric thin films, metal-oxide nano-
structures and multilayers for magnetic and
catalytic applications, intermetallics and the-
ir hydrides, novel materials and systems for
hydrogen storage and their in-situ investiga-
tion with neutron scattering, in superconduc-
tors, including the HT'c ones, in magnetic oxi-
des, including magnetite and the colossal -
and low field magnetoresistive ones, in to-
pological insulators, in nanoparticle magnetic
materials for MRI contrast and magnetic hy-
perthermia, in molecular magnets as well as
in disordered metallic materials.

Dziatalnos¢ naukowa Katedry koncentruje
sie na badaniach wtasnosci i zjawisk struk-
turalnych, magnetycznych i elektronowych
w nano- i sub-nanometrowych cienkich war-
stwach, nanostrukturach metal-tlenek i wie-
lowarstwach do zastosowan magnetycznych i
katalitycznych, w zwigzkach miedzymetalicz-
nych i ich wodorkach, w nowoczesnych mate-
riatach i uktadach do magazynowania wodo-
ru i badaniu ich wtasciwosci metoda dyfrak-
¢ji neutronéw in-situ, w nadprzewodnikach,
w tym wysokotemperaturowych, w tlenkach
magnetycznych, w tym wykazujacych kolosal-
ny i niskopolowy magnetoopor oraz w magne-
tycie, w izolatorach topologicznych, w mate-
riatach nanoczastkowych na srodki kontrasto-
we do MRI i do hipertermii magnetycznej, w
magnetykach molekularnych oraz w nieupo-
rzadkowanych materiatach metalicznych.

The experimental facilities of the Department include:

1. MBE set-up for preparation and analysis of thin films and nanostructures, equipped
with LEED, AES, MOKE and CEMS with UHV sample transfer possibility.

2. ARUPS-XPS spectrometer.

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

. VSM, AC susceptometer, ESR spectrometer, set-up for magnetoresistance measure-

ments with closed circle refrigerator and calorimeter for specific heat measurements in
2-300 K range.

. X-ray diffractometers (2) with temperature controll within 2-450 Kand 300-1450 K

range.

. Physical Property Measurement System (Quantum Design model, closed circle liqu-

ifier) equipped with 9 Tesla magnet, 2-400 K (VSM: 2-1100 K) temperature range,
options: DC susceptibility, magnetisation, torque magnetometry, AC susceptibility, re-
sistance/magnetoresistance, thermal expansion & magnetostriction, thermal transport
& thermoelectric properties, specific heat.
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7. Méssbauer spectrometers (4), transmission & CEMS, for 6 isotopes, 4-1000 K tempe-
rature range.

8. NMR spectrometers for proton resonance (15 MHz) and for magnetic materials, 5-1000
MHz, closed circle refrigerator, 2-300 K.

9. Setaram PCT-PRO automatic sorption analyser (H, He, N, hydrocarbon-gases) opera-
ting in pressures up to 200 bar and temperatures from 77 K up to 650 K.

10. Fritsch Pulverisette 7 Premium line high-energy planetary mills with equipment for

milling in reactive or inert atmosphere or in suspensions.

Achievements
Osiagniecia

Magnetic Bulk- and Nanomaterials Group

Zespot Materiatow Magnetycznych Litych i Nanomateriatow

Phase diagram for high temperature su-
perconductors was constructed, predicting re-
cord values for critical temperature and the
method of its evaluation from Cu and O
NMR measurements was given. The structu-
re and magnetic properties were determined
for NisoMns7 55012 5 martensite single crystal
exhibiting shape memory and a huge magne-
tocaloric effect near room temperature.

Zbudowano diagram fazowy nadprzewod-
nikéw wysokotemperaturowych przewidujacy
rekordowe temperatury krytyczne oraz po-
dano sposob ich przewidywania z pomiaréw
NMR na Cui O. Scharakteryzowano struktu-
re 1 wlasciwosci 1 magnetyczne monokryszta-
tu martenzytu NisgMns; 5Sn19 5 wykazujacego
pamie¢ ksztattu i olbrzymi efekt magnetoka-
loryczny w poblizu temperatury pokojowej

Magnetic, electrical and structural research group

Zespot badan magnetycznych, elektrycznych i strukturalnych

Proving that reported weak ferromagne-
tic behavior for quasicrystalline TigsZr3sNij7
alloy is not an intrinsic property of the al-
loy, but originates from extremely small Ni-
clusters at the grains’ boundaries. Therefo-
re, the alloy must be classified as the Pauli-
paramagnet.

Wykazano, ze kwazikrystaliczny stop
Tigs7Zr3sNiq; nie wykazuje dalekozasiegowego
uporzadkowania magnetycznego, natomiast
raportowane wtasciwosci ferromagnetyczne
wynikaja jedynie z obecnosci nanoklasterow
niklu wytraconych na granicach ziaren. Bada-
nia jednoznacznie wskazuja, ze stop ten jest

paramagnetykiem Pauliego.
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Superconducting and Magnetic Materials Group
Zespot Materiatow Nadprzewodzacych i Magnetycznych

The irreversibility fields were fo-
und for superconducting tapes and for
Bi; 6Pbg4SroCasCuzO, critical exponents

and character of fluctuations. In YBayCuysOg
quantum oscillations were measured and su-
perconducting state inhomogeneity was fo-
und in film of NbN present at 7" > T, and
forming pseudo-gap. The electronic structu-
re of materials with non-trivial surface pro-
perties assumed for application in quantum
computers and electronics and (topological
insulators) was investigated theoretically and
experimentally. It was found that quantum
oscilations are not responsible for high T..
New composite material GdBayCuzO7_5 -
nanoparticles v-Fe;O3 was synthesized and
its critical currents were found.

Surface Nanostructures Group
Zespo6t Nanostruktur Powierzchniowych

Interpretation of giant in-plane magnetic
anisotropy in epitaxial bee Co/Fe(110) bilay-
ers

Activity
Dziatalnos¢ organizacyjna

J. Czub

Member of the Matopolska Regional Commit-
tee of the Physics Competition

Dla tasm BSCCO wyznaczono pola nie-
odwracalnosci, a dla Bij gPbg4SrsCasCusO,
wyktadniki krytyczne i typy fluktuacji. W
YBayCu,Og zbadano oscylacje kwantowe, a
w warstwie NbN zaobserwowano niejedno-
rodnosci we wlasnosciach nadprzewodzacych,
obecne nawet w T° > T, i tworzace obszar
pseudoprzerwy. Zbadano, teoretycznie i eks-
perymentalnie, strukture elektronowa mate-
riatobw o nietrywialnych wtasciwosciach po-
wierzchni rozwazanych do zastosowania w
komputerach kwantowych i elektronice. Udo-
wodniono [11], ze fluktuacje kwantowe nie
powoduja wysokiej T.. Zsyntetyzowano kom-
pozyt GdBasCu3zO7_s - nanoczastki v-Fe, O3
oraz wyznaczono jego prady krytyczne.

Interpretacja gigantycznej anizotropii ma-
gnetyczne] w plaszezyznie epitaksjalnych
dwu-warstw Co/Fe(110)

Czlonek Matopolskiego Okregowego Komite-
tu Olimpiady Fizycznej



L. Gondek

Member of the Scientific Selection Panel of
Helmholtz-Zentrum Berlin

A. Paja

Member of the General Control Committee
of the Polish Physical Society

Member of the Control Committee of the Po-
lish Hydrogen and Fuel Cell Association

J. Korecki

Member of Scientific Council of Academic

Centre for Materials and Nanotechnology
AGH, Krakéw

Member of Scientific Council of Jerzy Haber
Institute of Catalysis and Surface Chemistry,
Polish Academy of Sciences, Krakow.

Member of ,,Polish Synchrotron” Consortium
Council.

Member of the Scientific Advisory Committee
of the National Synchrotron Radiation Cen-
tre ,,Solaris”
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Cztonek panelu naukowego Instytutu Helm-
holtza w Berlinie

Cztonek Gtownej Komisji Rewizyjnej Pol-
skiego Towarzystwa Fizycznego

Cztonek Komisji Rewizyjnej Polskiego Sto-
warzyszenia Wodoru i Ogniw Paliwowych

Cztonek Rady Naukowej Akademickiego Cen-
trum Materiatow i Nanotechnologii AGH

Cztonek Rady Naukowej Instytutu Katalizy i
Fizykochemii Powierzchni i. Jerzego Habera
PAN w Krakowie

Cztonek Rady Krajowego Konsorcjum ”Pol-
ski synchrotron”

Cztonek Naukowego Komitetu Doradczego
Narodowego Centrum Promieniowania Syn-
chrotronowego ,,Solaris”
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M. Przybylski

Member of Scientific Advisory Committees
of the European Schools on Magnetism,

Member of International Advisory Commit-
tee of the Centre for Advanced Materials and
Technologies — PROMATECH, Kosice, Sto-

wacja,

Member of Committee on Material Science
of Polish Academy of Sciences,

Member of Scientific Board of Polish Syn-
chrotron Consortium (SOLARIS, Krakéw),

Member of Commission for Strategy and De-
velopment of InnoTechKrak

Member of Senate of AGH University of
Science and Technology,

Member of Scientific Council of Institute of
Metallurgy and Material Engineering of Po-
lish Academy of Sciences in Krakdw,

Publication Editor for 61st Annual Me-
eting on Magnetism and Magnetic Materials
(2016), 31 October — 4 November 2016, New
Orleans, USA,

Member of Scientific Committee of XII Kon-
ferencji Naukowej Technologia Elektronowa
ELTE-2016, 11-14 September 2016, Wista,
Poland,

Member of Program Advisory Committee of
9th Workshop on Applications of Scanning
Probe Microscopy — STM/AFM 2016”7, 30.11
- 4.12.2016, Zakopane, Poland

cztonek Scientific Advisory Committees of
the European Schools on Magnetism,

cztonek International Advisory Committee of
the Centre for Advanced Materials and Tech-
nologies - PROMATECH, Kosice, Stowacja,

cztonek Komitetu Nauki o Materialach Pol-
skiej Akademii Nauk,

cztonek Rady Naukowej Konsorcjum Polski
Synchrotron, Krakéw,

cztonek Komisji ds. Strategii i Rozwoju
Zwiazku Uczelni AGH-UR-PK InnoTech-
Krak,

cztonek Senatu AGH,

cztonek Rady Naukowej Instytutu Metalurgii
i Inzynierii Materiatowej Polskiej Akademii
Nauk w Krakowie,

wydawca publikacji na 61st Annual Meeting
on Magnetism and Magnetic Materials, 31
pazdziernika - 4 listopada 2016, New Orle-
ans, USA,

cztonek Komitetu Naukowego XII Konfe-
rencji Naukowej Technologia FElektronowa
ELTE-2016, 11-14 wrzesnia 2016, Wista,

cztonek Doradczego Komitetu Programowe-
go IX Seminarium ,Badania prowadzone me-
todami skaningowej mikroskopii bliskich od-
dziatywan STM/AFM 2016”, 30 listopada -
4 grudnia 2016, Zakopane



Department of Medical Physics and Biophysics

Katedra Fizyki Medycznej 1 Biofizyki
Head
prof. dr hab. inz. Marek Lankosz, (till 1.11.2016) full profesor

dr hab. Joanna Chwiej, (since 1.11.2016), assistant professor

BIOMEDICAL AND ENVIRONMENTAL RESEARCH GROUP
ZESPOL BADAN BIOMEDYCZNYCH I SRODOWISKOWYCH
prof. dr hab. inz. Marek Lankosz, full professor

dr hab. inz. Zdzistaw Stegowski, assistant professor

dr hab. inz. Magdalena Szczerbowska-Boruchowska, assistant professor
dr hab. inz. Dariusz Wegrzynek, assistant professor

dr inz. Joanna Dudata, assistant professor

dr inz. Leszek Furman, assistant professor

dr inz. Lucyna Samek, assistant professor

dr inz. Aleksandra Wandzilak,teaching assistant

dr Beata Ostachowicz, teaching assistant

mgr inz. Mateusz Czyzycki, teaching assistant

dr inz. Pawel Wrobel, teaching assistant

dr inz Artur Suréwkai, teaching assistant

mgr Antoni Ostrowski

MOLECULAR BIOPHYSICS AND BIOENERGETICS GROUP
ZESPOL BIOFIZYKI MOLEKULARNEJ I BIOENERGETYKI
dr hab. Kvetoslava Burda, associate professor

dr Joanna Fiedor, assistant professor

dr Aleksandra Orzechowska, assistant professor

dr Reanata Szymanska, assistant professor
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BIOMEDICAL IMAGING AND MODELLING GROUP
7ZESPOL. OBRAZOWANIA I MODELOWANIA

dr hab. inz. Jakub Cieslak, assistant professor

dr hab. Zenon Matuszak, assistant professor

dr hab. inz. Joanna Chwiej, assistant professor

dr inz. Aleksandra Jung, assistant professor

dr inz. Katarzyna Matusiak, assistant professor

dr Krzysztof Turek, assistant professor

MOSSBAUER SPECTROSCOPY GROUP
ZESPOL SPEKTROSKOPII MOSSBAUEROWSKIEJ

prof. dr hab. Stanistaw Dubiel, full professor

Profile

The Department of Medical Physics and
Biophysics consists of four research groups.
The purpose of the research carried out
at Biomedical and Environmental Research
Group is identification and clarification of
the role of biomodulators in the pathogene-
sis of cancerous and neurodegenerative disor-
ders. Molecular Biophysics and Bioenergetics
Group research is focused on: photosynthe-
tic electron transport and oxygen evolution,
organization and physical/chemical proper-
ties of native and model dye-protein-lipid sys-
tems, topography, elasticity and adhesion of
normal and pathological cells as well as che-
mical properties of functionalized carbon na-
notubes.

Katedra Fizyki Medycznej i Biofizyki skta-
da sie z czterech zespotow badawczych. Ba-
dania naukowe prowadzone w Zespole Ba-
daii Biomedycznych i Srodowiskowych ma-
ja na celu identyfikacje i wyjasnienia roli
biomodulatoréw w patogenezie nowotworoéw
i chorob neurodegeneracyjnych. Zespét Bio-
fizyki Molekularnej i Bioenergetyki zajmu-
je sie badaniem: fotosyntetycznego transpor-
tu elektronow i wydzielania tlenu; organizacji
i whasnosci fizyko-chemicznych natywnych i
modelowych uktadow barwnikowo-biatkowo-
lipidowych; topografii, elastycznosci i adhezji
zdrowych i patologicznych komorek oraz che-
micznych wlasnosci funkcjonalizowanych na-
norurek weglowych.



The research activities of Biomedical Ima-
ging and Modeling Group cover, among
others, development of the imaging methods
for medical diagnostics. Among them, it is ne-
cessary to indicate magnetic resonance ima-
ging, optical tomography as well imaging
methods using radioactive isotopes. More-
over, the Group develops research topics
concerning the modelling of the physiologi-
cal processes, termoluminescence dosimetry
and uses advanced spectroscopic methods for
investigation of the pathogenesis and pro-
gress of neurological diseases as well as na-
nomaterials toxicity. The research interest
of Méssbauer Spectroscopy (MS) Group in-
cludes bio-farmaceutico-medical physics. The
main object of the research conducted in the
MS Laboratory concerns investigation of va-
rious physical properties of technologically
important alloys and compounds. Additional
interest includes use of the MS in the inve-
stigation of Fe-containing samples of organic
or/and pharmaceutical origin or application
(like ferritin, antianemic medicaments etc).

The research at the Biomedical and Envi-
ronmental Research Group relates to the de-
velopment and application of analytical me-
thods based on X-ray and infrared spectro-
scopy. The main topics of interest are bio-
medical research, environmental science, and
protection of cultural heritage. Of particular
importance is the investigation of the role of
elements and biomolecules in the biochemical
mechanisms of the pathogenesis and progress
of ovarian cancers and neuromuscular disor-
ders. The elemental and molecular chemical
micro imagings are performed with the use of
the techniques based on synchrotron radia-
tion,i.e. synchrotron radiation X-ray fluore-
scence (SRXRF), X-ray absorption near ed-
ge structure (XANES) spectroscopy and Fo-
urier transform infrared micro spectroscopy

(FTIR).
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Projekty badawcze realizowane w Zespo-
le Badan Biomedycznych i Srodowiskowych
dotycza opracowania i zastosowania metod
pomiarowych opartych na promieniowaniu X
oraz spektroskopii w podczerwieni. Glow-
ne kierunki zainteresowan obejmuja bada-
nia biomedyczne, srodowiskowe jak réwniez
ochrone dziedzictwa kulturowego. Szczegol-
nie wazne jest wyjasnienie roli pierwiastkow
i biomolekul w procesach biochemicznych
wzrostu nowotworéw jajnikéw oraz choro-
bach nerwowo miesniowych. Do obrazowania
rozktadu pierwiastkéw i biomolekut w tkan-
kach na poziomie komorkowym stosowane sa
techniki oparte na promieniowaniu synchro-
tronowym tzn. synchrotronowa rentgenowska
analiza fluorescencyjna (SRXRF), absorpcja
promieniowania X w poblizu progu absorp-
cji (XANES), oraz mikro-spektroskopia pro-
mieniowania podczerwonego z zastosowaniem
transformacji Fouriera (FTIR). Ponadto, ba-
dano wptyw wtasnosci strukturalnych tkan-
ki osrodkowego uktadu nerwowego cztowie-
ka na iloSciowe obrazy rozkitadu pierwiast-
kéw z wykorzystaniem techniki synchrotrono-
wej rentgenowskiej mikroanalizy fluorescen-
cyjnej. Pracowano nad implementacja me-
tod korekty efektow zwiazanych ze zrozni-
cowaniem strukturalnym tkanki bazujac za-
rowno na metodach wykorzystujacych pro-
mieniowanie rentgenowskie rozproszone nie-
koherentnie, sygnat transmisyjny, jak row-
niez przesuniecie w fazie koherentnej mono-
energetycznej wigzki promieniowania X. Wy-
korzystujac technike mikrospektroskopii w
podczerwieni z transformacjg Fouriera i za-
awansowane metody przetwarzania obrazow,
badano zmiany molekularne zachodzace w sg-
siedztwie zlogéw [-amyloidu w korze czoto-
wej i formacji hipokampa w zwierzecym mo-
delu wczesnego stadium choroby Alzheimera.
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Moreover, the research aimed at investi-
gating the impact of structural properties of
thin brain tissue sections on quantitative ele-
mental distributions recorded by the synchro-
tron X-ray fluorescence microprobe. The cor-
rection methods, based on the intensity of
the incoherently scattered X-rays, transmis-
sion signal and phase shift of the fully cohe-
rent, monoenergetic X-ray beam, were deve-
loped to account for structural variability of
thin tissue slices. Based on Fourier transform
infrared spectroscopy imaging and advanced
image processing tools, the extent of molecu-
lar burden in the close vicinity of amyloid-
0 fibrils in the animal model of early sta-
ge Alzheimer disease was scrutinized. More-
over, the influence of transcranial direct cur-
rent stimulation (tDCS) on elemental compo-
sition of brain structures in obese rats were
studied. Also, the research aimed at finding
a biomolecular markers of adrenal gland di-
seases including cases of the adrenal gland
cancer (adrenal cortical carcinoma). Metho-
dology for the X-ray fluorescence microscopy
and the confocal X-ray fluorescence microsco-
py for analysis of the biomedical samples and
the cultural heritage objects was developed.
The investigations in environmental science
are connected with the influence of air pollu-
tion, especially particulate matter on urban
and rural environments, the chemical content
of PM1 and PM2.5 in particular. On the basis
of measurement data, PCA (Principal Com-
ponent Analysis) and PMF (Positive Matrix
Factorization) models were applied for the
identification and quantitative evaluation of
emission sources in Krakéw. The laboratory is
equipped with state-of-art facilities including
X-ray fluorescence and infrared confocal mi-
croscopes, multifunctional X-ray fluorescence
spectrometer for localized and bulk elemental
ultra trace analysis.

Dziatalnos¢ naukowa Zespotu Obrazowa-
nia i Modelowania obejmuje, miedzy innymi,
rozwoj metod obrazowania dla potrzeb dia-
gnostyki medycznej. Wsréd nich wyrdzni¢ na-
lezy obrazowanie magnetyczno-rezonansowe,
tomografie optyczng, jak réwniez obrazowa-
nie z uzyciem izotopéw promieniotworczych.
W zespole rozwijana jest ponadto tematy-
ka zwigzana z modelowaniem proceséw fi-
zjologicznych, dozymetrig termoluminescen-
cyjng oraz stosowane sg zaawansowane me-
tody spektroskopowe do badania patogene-
zy 1 przebiegu schorzen uktadu nerwowe-
go, jak réwniez toksycznosci nanomaterialow.
Zainteresowania naukowe Zespolu Spektro-
skopii Moessbauerowskiej koncentruja sie na
fizyce ciata stalego oraz fizyce bio-farmako-
medycznej. Gtéwna tematyka naukowa doty-
czy badania r6znych wlasnosci fizycznych sto-
pow i zwigzkéw technologicznie waznych. Po-
nadto zainteresowania naukowe obejmujg wy-
korzystanie spektroskopii moessbauerowskiej
w badaniach postaci i wlasnosci zelaza, znaj-
dujacego sie¢ w probkach organicznych (np.
ferrytyna), a takze w farmaceutykach i innych
materiatach o zastosowaniach medycznych.

Badano zmiany zachodzace w strukturach
mozgu szczuréw otytych pod wpltywem prze-
zcezaszkowej bezposredniej stymulacji mozgu
(tDCS). Kontynuowano badania ukierunko-
wane na znalezieniu biomolekularnych mar-
keréw procesow chorobotworczych zachodza-
cych w tkankach nadnerczy wzbogacone o no-
wy rodzaj tkanek pochodzacych z raka nad-
nercza. Prowadzono badania w zakresie roz-
woju metodologii badawczych dla technik ta-
kich jak rentgenowska mikroskopia fluore-
scencyjna oraz konfokalna rentgenowska mi-
kroskopia fluorescencyjna dla prébek biome-
dycznych oraz obiektéw dziedzictwa kulturo-
wego. Tematyka naukowa w zakresie ochro-
ny srodowiska dotyczy badania wptywu za-



nieczyszczen pylowych powietrza na degra-
dacje $rodowiska miejskiego i wiejskiego. Na
potrzeby tych badan pobierano i oznacza-
no sktad chemiczny pytéow powietrza frakcji
PM1 i PM2.5. Na bazie danych pomiarowych
zastosowane zostaly modele PCA (Principal
Component Analysis) i PMF (Positive Ma-
trix Factorization) do identyfikacji i iloscio-
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wej oceny emisji zroédet zanieczyszczen powie-
trza w Krakowie. Laboratorium jest wypo-
sazone w wysoko specjalistyczng unikatowa
aparature w tym mikroskopy konfokalne pro-
mieniowania X i promieniowania podczerwo-
nego, wielozadaniowy rentgenowski spektro-
metr fluorescencyjny do mikro/makro analiz
ultra sladowych stezen pierwiastkow.

MOLECULAR BIOPHYSICS AND BIOENERGETICS GROUP
ZESPOL BIOFIZYKI MOLEKULARNEJ I BIOENERGETYKI

Our research is focused on:

e clectron and energy transport in photo-
systems of type II;

e role of non-heme iron on the activity of
the acceptor side of type II photosys-
tems; influence of cytochrome b559 on
the activity of photosystem II;

e mechanism of oxygen evolution in pho-
tosynthesis;

e influence of heavy metals and selected
nanoparticles on photosynthetic activi-
ty in algae and higher plants, studies in
vitro and in vivo;

e toxicity of the antifouling paints to algae

e antioxidant and non-antioxidant proper-
ties of vitamin E complex

e physiological response of plants under
abiotic stress conditions

e structure, organization and physi-
cal/chemical properties of native and

model dye-protein-lipid systems;

Badania zespotu dotycza:

e transportu elektronéw i energii w obre-
bie fotosysteméw typu II;

e wplywu zelaza niechemowego na aktyw-
nos¢ strony akceptorowej fotosystemow
typu II;

e wplywu cytochromu b559 na aktywnosé
fotosystemu II;

e mechanizmu wydzielania tlenu w proce-
sie fotosyntezy;

e wplywu metali cigzkich, wybranych na-
noczastek oraz powtok antyfoulingo-
wych” na aktywnos¢ fotosyntetyczna

glonéw i roslin wyzszych, badania in vi-

tro i in vivo;

e antyoksydacyjnych i nie-antyoksydacyjnych

wlasciwosci witaminy E wplywu stresu
abiotycznego na rosliny

e struktury, organizacji i wtasnosci fizyko-

chemicznych natywnych 1 modelo-
wych uktadéw barwnikowo-biatkowo-
lipidowych;

e funkcji strukturalnych i ochronnego

dziatania karotenoidéw w natywnych i
modelowych kompleksach fotosyntetycz-
nych;
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protective and structural functions of ca-
rotenoids in native and model photosyn-
thetic complexes;

qualitative analysis of elements and rela-
tionships between them within cells and
phototrophic membranes of photosyn-
thetic bacteria grown either anaerobical-
ly or aerobically;

optimization of measurement conditions
for detection of infrared radiation in
photosynthetic systems;

physical properties - topography, elasti-
city, adhesion forces - of normal and pa-
thological cells and their organelles, and
determination of the influence of selec-
ted stimuli on these properties in both
cell types;

mechanical properties of biopolymers
and their influence on cell vital functions
such as migration, proliferation and ad-
hesion;

influence of ionization radiation and me-
tal ions on membrane stability of human
erythrocytes;

physical and chemical characterization
of carbon nanotubes.

Applied experimental methods: absorp-
tion and fluorescence spectroscopy, flu-
orescence with double modulation, ther-
moluminescence, fast polarography, ato-
mic force microscopy (AFM), Méssbauer
spectroscopy. TXRF vertical and hori-
zontal electrophoresis systems

ilosciowej analizy sktadu pierwiastkowe-
go i korelacji pomiedzy poszczegdlnymi
elementami w obrebie komoérek i bton fo-
totroficznych bakterii fotosyntetycznych
hodowanych w warunkach aerobowych i
anaerobowych;

optymalizacja warunkéw pomiarowych
emisji promieniowania podczerwonego
w uktadach fotosyntetycznych badania
wptywu wybranych czynnikéw na wta-
snosci fizyczne — topografie, elastycznosé
i sity adhezji - niezmienionych i patolo-
gicznych komorek;

analizy wptywu wtasno$ci mechanicz-
nych biopolimerow na funkcje zyciowe
komorek, m.in. migracje, proliferacje i
adhezje;

wplywu promieniowania jonizujacego i
jonéw metali na stabilno$¢ bton erytro-
cytow;

charakterystyki fizycznych 1 chemicz-
nych 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, aparat
do elektroforezy pionowej i poziomej.
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BIOMEDICAL IMAGING AND MODELLING GROUP
ZESPOL OBRAZOWANIA I MODELOWANIA

The research activities of Biomedical Ima-
ging and Modeling Group cover, as previo-
usly, the subjects of Magnetic Resonance
Imaging based on Nuclear Magnetic Resonan-
ce, optical imaging, modeling of physiological
processes, nuclear medicine imaging and dosi-
metry in diagnostics and therapy with appli-
cation of radioactive elements, application of
advanced spectroscopic methods in biomedi-
cal research (UV-VIS-IR, EPR, Méssbauer,
FTIR and XRF spectroscopy) and some is-
sues from solid state physics (High Entropy
Alloys).

MOSSBAUER SPECTROSCOPY GROUP

Dziatalnos¢ naukowa Zespotu Obrazowa-
nia i Modelowania obejmuje jak poprzed-
nio tematyke obrazowania magnetyczno-
rezonansowego opartego o zjawisko magne-
tycznego rezonansu jadrowego, obrazowania
optycznego, modelowania proceséw fizjolo-
gicznych, obrazowania oraz dozymetrii w dia-
gnostyce i terapii z wykorzystaniem izoto-
pow promieniotworczych w medycynie nukle-
arnej, wykorzystanie zaawansowanych metod
spektroskopowych (UV-VIS-IR, EPR, FTIR,
XRF i spektroskopia Méossbauera) w bada-
niach biomedycznych oraz wybrang proble-
matyke z zakresu fizyki ciata stalego (stopy
wysokoentropowe).

ZESPOL SPEKTROSKOPII MOSSBAUEROWSKIEJ

Our research activities were focused on
experimental investigations of (a) magnetic
and dynamic properties of sigma-phase com-
pounds in Fe-X (X=Cr, V, Mo) and (b) mi-
croscopic phenomena in Fe-Cr alloys related
to their macroscopic properties. Concerning
(a) studies were realized by means of various
experimental techniques including Mossbauer
Spectroscopy (MS), DC and AC magnetic su-
sceptibility measurements. Regarding (b) MS
in transmission and CEMS modes were used
to study the phase decomposition kinetics, Cr
solubility limit in Fe matrix, short-range or-
dering in Fe-ion irradiated a- and o-phase Fe-
Cr alloys.

Zadania realizowane w 2017 roku dotyczy-
ly badan: (a) wlasnosci magnetycznych i dy-
namiki sieciowej miedzymetalicznych zwiaz-
kéw o-FeX (X=Cr, V, Mo) przy pomo-
cy nastepujacych technik eksperymentalnych:
spektroskopii mossbauerowskiej (MS), oraz
stato- i zmiennopradowych podatnosci ma-
gnetycznych, (b) mikroskopowych zjawisk w
stopach Fe-Cr odpowiedzialnych za wtasnosci
makroskopowe tych stopow. Stosujac spek-
troskopie mossbauerowsks w wersji transmi-
syjnej i CEMS badano w przypadku (b) takie
zjawiska jak: kinetyke rozpadu fazowego, gra-
nice rozpuszczalnosci Cr w zelazie, uporzad-
kowanie bliskiego zasiegu. Badaniu poddano
takze stopy napromieniowane jonami Fe.
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Achievements
Osiggniecia

BIOMEDICAL ENVIRONMENTAL RESEARCH GROUP
ZESPOL OBRAZOWANIA I MODELOWANIA

The discovery of the link between certain
trace metals and their role in the growth
of brain and ovarian cancers cells which
could help to redefine the way for iden-
tification of tumors, allowing for earlier
diagnosis and better therapy.

Application of Positive Matrix Factori-
zation (PMF) statistical method to so-
urce pollution identification and appor-
tionment of PM2.5 fraction. Determina-
tion of seasonal variations of elemental
concentrations as well as the sources of
origin.

Start-up and presentation of lectures
and laboratories in English for ERA-
SMUS and UNESCO students.

The correction scheme that accounts for
the mass thickness effect was created
and its performance was shown for the
quantitative elemental micro-imaging of
brain tissue by the synchrotron X-ray
microprobe, full-field synchrotron X-ray
phase contrast imaging and scanning
transmission X-ray microscopy.

Molecular changes induced by dense-
core A? deposits were identified in-situ
in the early-stage animal model of Al-
zheimer disease.

The influence of transcranial direct cur-
rent stimulation (tDCS) on elemental
composition of brain structures in obese
rats were determined.

e Skuteczne zastosowanie metod staty-

stycznych Positive Matrix Factorization
(PMF) do oszacowania rodzaju zrédet
oraz ich udzialu we frakcji PM2.5 Okre-
Slenie zmiennosci sezonowej zaréwno ste-
zen pierwiastkéw jak i zrodet ich pocho-
dzenia.

Uruchomienie i przeprowadzenie wykta-
déw i ¢wiczen laboratoryjnych w jezyku
angielskim dla studentow ERASMUS i
UNESCO.

Opracowano i wykazano skutecznosé
metod korekty efektow masy powierzch-
niowej na potrzeby ilosciowego obra-
zowania sktadu pierwiastkowego cien-
kich skrawkow tkanki mozgu, wykorzy-
stujac technike synchrotronowej rent-
genowskiej mikroanalizy fluorescencyj-
nej, rentgenowskiego kontrastu fazowe-
go jak rowniez skaningowej rentgenow-
skiej mikroskopii transmisyjnej na po-
trzeby obrazowania wtasnosci struktu-
ralnych tkanki o$rodkowego uktadu ner-
wowego.

Okreslono zmiany biochemiczne zacho-
dzgce wokoét ztogow [-amyloidu w zwie-
rzecym modelu wczesnego stadium cho-
roby Alzheimera.

Okreslono zmiany sktadu pierwiastkowe-
go w strukturach mozgu otytych szczu-
row pod wptywem przezczaszkowej bez-
posredniej stymulacji mézgu (tDCS).



e Application of the total reflection X-ray
fluorescence method for analysis of the
medical and environmental samples.

The new spectrometer Nanohunter II
was installed. The sample preparation
process was tested and optimized. Ele-
mental analysis of the fat , serum and
cancer was performed.

A new algorithm for correction of the
inter-layer absorption effects in X-ray
fluorescence imaging of paintings was de-
veloped.

A new quantification scheme for X-ray
fluorescence imaging of biological sam-
ples.

Application of statistical methods for
the classification of the benign and mali-
gnant adrenal gland tumors on the base
of IR spectroscopic data.
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e Opracowano nowy algorytm korekty

miedzy warstwowych efektéw absorpcyj-
nych wystepujacych przy rentgenowskim
obrazowaniu fluorescencyjnym dziet ma-
larskich.

Opracowano nowa metode iloSciowego
obrazowania probek biologicznych za
pomoca rentgenowskiej mikroskopii flu-
orescencyjne;j.

Odkrycie powigzania pomiedzy specy-
ficznymi metalami §ladowymi i ich rolag
w lepszej identyfikacji typu nowotworow
mozgu i jajnikow na potrzeby diagnozy
i terapii nowotworow.

Zastosowanie metod statystycznych do
klasyfikacji tagodnych i ztosliwych gu-
z6w nadnerczy na podstawie danych po-
miarowych uzyskanych metoda spektro-
skopii w podczerwieni.

Wykorzystanie metody catkowitego od-
bicia promieniowania X do badaniu skta-
du pierwiastkowego probek pochodzenia
srodowiskowego i medycznego.

Instalacja nowego spektrometru Na-
nohunter II. Sprawdzenie poprawno-
Sci dziatania i1 optymalizacja procesu
przygotowania probek. Wykonanie ana-
liz prébek pochodzenia biologicznego —
ttuszczu, osocza, oraz probek nowotwo-
rOW.
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MOLECULAR BIOPHYSICS AND BIOENERGETICS GROUP
ZESPOL BIOFIZYKI MOLEKULARNEJ I BIOENERGETYKI

Mutations within the inner part of the
photosynthetic reaction center core are re-
sponsible for the efficiency of coupling be-
tween their donor and acceptor side.

Stimulatory and inhibitory action of nano-
particles TiO9(IV) on isolated photosys-
tem IT shows oscillatory dependence on in-
creasing concentrations of TiO4 depending
on the type of TIOy and the Fe contami-
nations.

TIO2 nanoparticles influence vitamin E
content in plants; studies in vivo.

Identification of mnovel prenyllipids in
plant-derived materials

Determination tocopherol cyclase’s sub-
strate specificity.

Determination of hydrophobic antioxi-
dants profile in species accessions.

Very small doses of ionizing radiation mo-
dify organization of erythrocyte membra-
ne skeleton and influence oxygen transport
by hemoglobin.

Importance of oxidized form of heme Fe in
erythrocytes infected with malaria parasi-
tes.

Observation of temperature-dependent bi-
furcation of cooperative interactions in
pure and enriched in [-carotene DPPC
liposomes. Polar carotenoids result in an
increase of the adhesion forces within and
between lipid bilayers.

Qualitative analysis of phototrophycally
grown bacteria Rhodobacter sphaeroides
revealed the presence of microelements ge-
nerally not considered to be basic in bac-
terial ionome.

Quantitative inspection pointed out to Fe
as the major trace element in the exa-
mined species grown either anaerobically
or aerobically. Statistical analysis revealed
unexpected relationships between the ele-
ments within cells and phototrophic mem-
branes.

Mutacje wewnatrz rdzenia fotosyntetycz-
nych centréw reakceji s odpowiedzialne za
efektywne sprzezenie ich strony donorowej
i akceptorowej.

Stymulacyjne i hamujace dziatanie nano-
czastek TiO2(IV) na izolowany fotosystem
IT wykazujg oscylacyjng zalezno$é od ro-
snacego stezenia tlenku tytanu; efekty te
silnie zalezg od rodzaju TiO4 i zawartosci
zelaza.

Nanoczgstki dwutlenku tytanu wpltywaja
na zawarto$¢ witaminy E w roslinach; ba-
dania in vivo.

Identyfikacja nowych prenyllipidow w ma-
teriale roslinnym.

Wykazanie specyficznego substratu cykla-
zy tokoferolu.

Bardzo mate dawki promieniowania joni-
zujacego modyfikuja organizacje szkiele-
tu btonowego erytrocytéw i wptywaja na
zdolno$¢ hemoglobiny do transportu tle-
nu;

Istotna rola utlenionej formy zelaza hemo-
wego w erytrocytach zainfekowanych pa-
sozytami malarii.

Wykazanie zaleznych od temperatury bi-
furkacji kooperatywnych oddziatywan w
czystych DPPC liposomach i wzbogaco-
nych w -karoten. Polarne karotenoidy po-
wodujg wzrost sit adhezji wewnatrz i po-
miedzy dwuwarstwami lipidowymi.

Wykorzystujac technike TXRFE przepro-
wadzono analize pierwiastkowa bakterii
fototroficznych Rhodobacter sphaeroides.
Stwierdzono, ze (i) w prébkach bakterii
hodowanych w warunkach anaerobowych
wystepuja mikroelementy nie wchodzace
w sklad podstawowego jonomu bakteryj-
nego; (I1) Fe jest gtéwnym mikroelemen-
tem niezaleznie od warunkéw hodowli; (iii)
uzyskano informacje dotyczace korelacji
pomiedzy pierwiastkami w obrebie komo-
rek i bton fototroficznych.
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BIOMEDICAL IMAGING AND MODELLING GROUP
ZESPOL OBRAZOWANIA I MODELOWANIA

A novel, non-destructive, and cost-
effective method to evaluate internal di-
sorders occurring in pears stored under
controlled atmosphere (CA) was develo-
ped. The method is based on imaging of
fruits tissues by low field 0.2 T magnetic
resonance imaging system. Obtained by
it results of study of spreading of indu-
ced changes within the microstructure of
the pears as a function of the CA storage
time are of considerable importance for
optimizing their storage conditions.

The kinetics of bile acids during extra-
corporeal liver support therapy were de-
scribed by one-compartment model with
central elimination and constant bile
acids generation rate. Model parameters
were identified by fitting the model out-
put to experimental data. The results
explains bile acids concentration changes
in time due to generation rate estimation.

The research on environmental appli-
cation of termoluminescent detectors
(TLD) has been continued. Influence of
external conditions on the MCP-N detec-
tors results were tested. The influence of
different TLD preparation method on ob-
tained results was verified.

The regular study concerning the poten-
tial toxicities of selected nanoparticles in
living organisms has been started. Ear-
ly and long-term elemental anomalies oc-
curring in selected body organs as a re-
sult of animal exposition to the low doses
of magnetic iron oxides nanoparticles we-
re determined.

e Opracowano nowatorska, nieniszczaca i

taniag metode ilosciowej oceny dynami-
ki rozprzestrzeniania si¢ wewnetrznych
uszkodzen tkanki gruszek przechowywa-
nych w kontrolowanej atmosferze (KA).
Metoda oparta jest na obrazowaniu tka-
nek owocéw za pomoca niskopolowe-
go systemu obrazowania magnetyczno-
rezonansowego 0.2 T. Przeprowadzone
badania rozprzestrzeniania sie sztucznie
wywotanych zmian w mikrostrukturze
gruszek w funkcji czasu ich przechowywa-
nia w (KA) sa istotne dla optymalizacji
warunkow ich przechowywania.

Opisano kinetyke kwaséw zotciowych
podczas pozaustrojowe]j terapii watroby
wykorzystujac model jednokompartmen-
towy. Parametry modelu byty identyfiko-
wane poprzez dopasowanie parametrow
wyjsciowych modelu do danych ekspery-
mentalnych. Uzyskane wyniki pozwolity
na wytlumaczenie zmian stezenia kwa-
sow zolciowych w czasie, dzigki wyzna-
czeniu ich tempa generacji.

Kontynuowano badania nad zastosowa-
niami srodowiskowymi detektorow ter-
moluminescencyjnych (TLD). Testowa-
no wpltyw warunkéw zewnetrznych na
wyniki uzyskane dla detektorow MCP-
N. Zweryfikowano zaleznosé¢ uzyskiwa-
nych wynikéw od sposobu przygotowania
TLD.

Rozpoczeto regularne studia dotyczg-
ce potencjalnych toksycznosci wybra-
nych nanoczastek w zywych organi-
zmach. Okreslono wczesne i diugofalo-
we anomalia pierwiastkowe zachodzace w
wybranych narzadach na skutek ekspozy-
cji zwierzat na niskie dawki magnetycz-
nych nanoczastek tlenkoéw zelaza.
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e Investigations on the optimization of

Photodynamic Therapy of Tumors
(PDT) were continued. Simple models of
oxygen (30,) diffusion in the multi-layer
skin models were used to estimate the
spatial distribution of O concentration
in the tissue. It has been also demon-
strated usefulness of fractal dimension
of pigmented lesions in classification of
various forms of melanoma.

Research on redox properties of mela-
nins was continued. The interaction of
DOPA-melanin (DM) with various oxidi-
zing agents was investigated using EPR
spectroscopy and redox potentiometry.
The redox mechanism of interaction be-
tween strong oxidants and DM was esta-
blished. A high scavenging ability of me-
lanin against strong oxidizing agents was
confirmed. For the first time it was de-
monstrated that quinone groups determi-
ne the redox properties of melanin, elec-
tron exchange between the quinone gro-
ups and oxidants is a fast process, mela-
nin has a huge redox capacity and the
electron transfer reactions of melanins
have a cooperative character.

High Entropy Alloys (HEA) were
prepared in the following systems:
Al FeCrCoNi, Al,Cuy,FeCrCoNi and
SnFeCrCoNi-X, X=Al, Ti, V, Mn, Cu,
Nb, Mo, Pd, Ag, Ta, W, Re. For all sys-
tems two series of alloys were synthesi-
zed: by sintering of pure metal powders
and using traditional method of melting
in an arc furnace. XRD measurements
and phase analysis were performed for
obtained alloys.

EDX measurements and phase com-
position determination were performed
for obtained alloys. Mdssbauer measu-
rements were performed in the systems
Al FeCrCoNi(®"Fe) and SnFeCrCoNi-
X(H98n).

Electronic structure calculations were do-
ne for the Al,FeCrCoNi system.

e Kontynuowano badania nad optymali-

zacjy terapii fotodynamicznej nowotwo-
réw (PDT). Pokazano uzyteczno$é pro-
stych modeli dyfuzji tlenu w wielowar-
stwowych modelach skory do oszacowa-
nia przestrzennego rozktadu stezen tlenu
(302) w tkance.

Kontynuowano badania wtasnosci redok-
sowych melanin. Badano odzialywanie
DOPA-melaniny(DM) z réznymi utlenia-
czami z pomocy spektroskopii EPR i
potencjometrii redoksowej. Ustalono me-
chanizm reakcji redoksowy oddziatywa-
nia pomiedzy silnymi utleniaczami i DM.
Potwierdzono wysoka zdolno$¢ melaniny
do zmiatania silnych utleniaczy.Po raz
pierwszy pokazano, ze: grupy chinono-
we okreslaja wlasnosci redoksowe mela-
niny, ze wymiana elektronowa pomiedzy
grupami chinonowymi i utleniaczami jest
szybkim procesem, ze melanina posiada
ogromna pojemno$¢ redoksows, i ze reak-
cje transferu elektronéow z udziatem me-
lanin majg charakter kooperatywny.

Wykonano stopy wysokiej entropii w
uktadach AlxFeCrCoNi, AlxCuyFeCrCo-
Ni oraz SnFeCrCoNi-X, X=Al, Ti, V,
Mn, Cu, Nb, Mo, Pd, Ag, Ta, W, Re.
We wszystkich uktadach wykonano serie
stopow technikg spiekania proszkéw oraz
serie kontrolne tradycyjng metoda topie-
nia w piecu tukowym. Wykonano pomia-
ry XRD wszystkich otrzymanych stopow
i przeprowadzono analiz¢ fazowa.

Wykonano pomiary EDX, oznaczono
sktady faz oraz ich udziaty. Wykona-
no pomiary mossbauerowskie w uktadach
AlxFeCrCoNi (°"Fe) oraz SnFeCrCoNi-X
(119Sn)

Wykonano obliczenia struktury elektro-
nowej w ukltadzie AlxFeCrCoNi
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e Complete characterization of magnetism
in the magnetically strongest -phase Fe-
V compound: evidence of its re-entrant
(PM-FM-SG) character, determination
of figures of merit for the ground state,
construction of the magnetic phase dia-
gram in the H-T plane.

e Determination of the Debye temperatu-
res, kinetic and potential energies of Fe
atoms vibrations and the force constant
for the Fegg V34 compound.

Activity
Dziatalnos¢ organizacyjna

M.Lankosz

Member of X-Ray Spectrometry Advisory
Board (since 2008)

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

Member Committee of Nuclear Technology
at the National Atomic Energy Agency (sin-
ce 2009)

Member of Editorial Board of ,Nukleonika”
(since 2010)

Chairmen of the International Conference
on Development and Applications of Nuclear
Technologies NUTECH-2017

e Kompletny opis wtlasnosci magne-
tycznych miedzymetalicznego zwiazku
Fegs Vs charakteryzujacego sie najwyz-
szg wartos$cig temperatury Curie wsrod
binarnych faz sigma. W szczegdlnosci
udowodniono, ze magnetyzm ma cha-
rakter re-entrant (PM?FM?SG), podano
petng charakterystyke stanu podstawo-
wego oraz skonstruowano diagram fazo-
wy w ptaszczyznie H-T.

e Wyznaczono temperatury Debye’a, ener-
gie kinetyczng i potencjalng drgan sie-
ciowych atomoéw Fe oraz statg sitowa dla
tychze atomow dla badanego zwiazku.

Cztonek Komitetu Doradczego czasopisma
X-Ray Spectrometry (od 2008)

Cztonek Rady Naukowej Instytutu Chemii I
Techniki Jadrowej (od 2002)

Cztonek Komitetu Technologie Jadrowe przy
Panstwowej Agencji Atomistyki

Cztonek Komitetu Redakcyjnego czasopisma
“Nukleonika” (od 2010)  Czlonek Zespo-
tu interdyscyplinarnego do spraw Programu
wspierania infrastruktury badawczej w ra-
mach Funduszu Nauki i Technologii Polskiej

Przewodniczacy Miedzynarodowej Konferen-
cji Rozwdj i Zastosowania Technologii Jadro-
wych NUTECH-2017
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Member of the interdisciplinary committee
for research infrastructure advancement un-
der Polish Science and Technology Fund

Representative of Faculty of Physics and Ap-
plied Computer Science AGH in the Consor-
tium XFEL-Poland

Expert TAEA Vienna

Z. Stegowski

Chairman of the electoral commission

FP&ACS — AGH UST

Vice-Chairman of Enrolment Committee at
the Faculty of Physics and Applied Compu-
ter Science, AGH

M.Czyzycki

Member of the European X-ray Spectrome-
try Association (since 2010)

Reviewer for the journals: Spectrochimica
Acta Part B: Atomic Spectroscopy, Applied
Radiation and Isotopes and Nukleonika

Przedstawiciel Wydziatu Fizyki i Informaty-
ki Stosowanej AGH w Konsorcjum XFEL-
Polska

Ekspert MAEA w Wiedniu

Przewodniczacy okregowej komisji wyborczej
WEFiIS - AGH

Zastepca Przewodniczacego Wydziatowe]j
Komisji Rekrutacyjnej na Wydziale Fizyki

I Informatyki Stosowanej AGH

Czlonek Europejskiego Stowarzyszenia Spek-
trometrii Promieniowania Rentgenowskiego

(EXSA) (od 2010)

Recenzent w czasopismach: Spectrochimica
Acta Part B: Atomic Spectroscopy, Applied
Radiation and Isotopes oraz Nukleonika



J. Dudala

Member of the Krakéw Branch of the Polish
Society of Medical Physics

Member of the unit for teaching quality
Assistant Radiation Protection Supervisor at
the Faculty of Physics and Applied Compu-
ter Science

Radiation Protection Supervisor at the Aca-
demic Centre for Materials and Nanotechno-

logy AGH

Reviewer — manuscript in World Journal of
Surgical Oncology

L.Furman

Supervisor of students trainings for Technical
Physics and Applied Computer Science

Reviewer for the journals: International Jo-
urnal of Multiphase Flow, Open Physics

L.Samek

Member of Editorial Board of “European Jo-
urnal of Environmental Sciences”

Member of Faculty Enrolment Committee

Reviewer for X-ray Spectrometry, Analytica
Chimica Acta, Science of the Total Environ-
ment, Aerosol and Air Quality Research
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Cztonek Oddzialu Krakowskiego Polskiego
Towarzystwa Fizyki Medycznej

Cztonek zespohu ds. Jakosci Ksztatcenia

Zastepca Wydziatowego Inspektora Ochrony
Radiologicznej

Inspektor Ochrony Radiologicznej w Akade-
mickim Centrum Materialéw i Nanotechno-
logii AGH
Recenzent — manuskrypt w World Journal of
Surgical Oncology

Pelomocnik Dziekana ds. praktyk studenc-
kich na kierunkach Fizyka Techniczna i In-
formatyka Stosowana

Recenzent czasopism: International Journal
of Multiphase Flow, Open Physics

Cztonek Komitetu Redakcyjnego czasopisma
“European Journal of Environmental Scien-

7

ces
Cztonek Wydziatowej Komisji Rekrutacyjnej

Recenzent czasopism X-ray Spectrometry,
Analytica Chimica Acta, Science of the Total
Environment, Aerosol and Air Quality Rese-
arch
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P. Wrébel

Reviewer for the Microchemical Journal

Consultant at the International Atomic Ener-
gy Agency

A. Suréwka

Reviewer for the journals: Journal of Cancer
and Clinical Oncology, X-ray Spectrometry

K. Burda

A member of Scientific Committee of the Fa-
culty

A member of Scientific Council at Multidisci-
plinary School of Engineering 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

A member of Polish Physical Society

A Treasurer of Polish Hemorheology and Mi-
crocirculation Society

Reviewer: Photosynthesis Research, PlosOne,
Journal of Molecular Structure, Acta Physio-
logiae Plantarium, Biochimica et Biophysica
Acta, Journal of Physical Chemistry, Radia-
tion and Environmental Biophysics

Recenzent w Microchemical Journal

Konsultant Miedzynarodowej Agencji Energii
Atomowej

Recenzent czasopism: Journal of Cancer and
Clinical Oncology, X-ray Spectrometry

Czlonek Wydziatowej Komisji d/s Nauki

Cztonek Rady Programowej Miedzywydzia-
towej Szkoty Inzynierii Biomedycznej AGH —
Akademii Goérniczo-Hutniczej (od 2009)

Kierownik konsorcjum BIONAN (od 2008)

Cztonek Odwotawczej Komisji Dyscyplinar-
nej dla Doktorantéw na Wydziale Fizyki i
Informatyki Stosowanej AGH

Cztonek Polskiego Towarzystwa Fizycznego

Skarbnik Polskiego Towarzystwa Hemoreolo-
gii i Mikrokrazenia

Recenzent: Photosynthesis Research, PlosO-
ne, Journal of Molecular Structure, Acta Phy-
siologiae Plantarium, Biochimica et Biophy-
sica Acta, Journal of Physical Chemistry, Ra-
diation and Environmental Biophysics



J. Fiedor

Member of the Polish Hemorheology and Mi-
crocirculation Society

Member of the International Carotenoid So-
ciety

Reviewer in: Photochemical, Photobiological
Sciences, and Indian Journal of Experimental
Biology

A. Orzechowska

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

R.Szymanska

Member of International Society of Photo-
synthesis Research,

Member of Polish Biochemical Society, Po-
lish Botanical Society and Polish Copernicus
Society

Reviewer: Plant Physiology, Plant Physio-
logy and Biochemistry, Environmental and
Experimental Botany, Springer Plus, Mole-
cular Biology Reports, Oxidative Medicine
and Cellular Longevity

Leader Guest Editor in a Special Issue of
Oxidative Medicine and Cellular Longevity
entitled “Plant-derived antioxidants in dise-
ase prevention”
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Cztonek Polskiego Towarzystwa Hemoreolo-
gii i Mikrokrazenia

Cztonek Miedzynarodowego Towarzystwa
Karotenoidowego

Recenzent w: Photochemical, Photobiological
Sciences, Indian Journal of Experimental Bio-

logy

Cztonek Wydziatowej Komisji Rekrutacyjne;j
na Wydziale Fizyki [ Informatyki Stosowanej
AGH

Cztonek Miedzynarodowego Towarzystwa

Badan Fotosyntetycznych

Cztonek Polskiego Towarzystwa Biochemicz-
nego, Polskiego Towarzystwa Botanicznego
i Polskiego Towarzystwa Przyrodnikow im.
Kopernika

Recenzent: Plant Physiology, Plant Physio-
logy and Biochemistry, Environmental and
Experimental Botany, Springer Plus, Mole-
cular Biology Reports, Oxidative Medicine
and Cellular Longevity

Leader Guest Editor w specjalnym wydaniu
czasopisma Oxidative Medicine and Cellular
Longevity zatytutowanym “Plant-derived an-
tioxidants in disease prevention”
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Z.Matuszak

President of Cracow Branch of the Polish
Biophysical Society

Member of the Radiobiology and Radiation
Hygiene Team, Committee of Medical Phy-
sics, Radiobiology and Imaging Diagnosis,
Department V Medical Sciences, Polish Aca-
demy of Sciences

Member of Polish Electron Magnetic Reso-
nance Group (PG EMR)

Member of the Faculty Election Committee

Member of the Faculty Commission for Di-
dactic Audit

Reviewer for Acta Physica Polonica A

J. Chwiej

Head of the Department of Medical Physics
and Biophysics

Supervisor of the KERMA Scientific Associa-
tion of Medical Physics Students

Member of the Polish Society of Medical Phy-
sic

Member of the Faculty Commission for the
Research Equipment

Reviewer for journals: Metallomics, Journal
of Trace Elements in Medicine and Biolo-
gy, Neurolmage, Talanta (The International
Journal of Pure and Applied Analytical Che-
mistry)

Prezes Krakowskiego Oddziatu Polskiego To-
warzystwa Biofizycznego

Cztonek Zesp6t ds. Radiobiologii i Higieny
Radiacyjnej, Komitet Fizyki Medycznej, Ra-
diobiologii i Diagnostyki Obrazowej, Wydziat
V Nauk Medycznych PAN

Cztonek Polskiej Grupy Elektronowego Re-
zonansu Magnetycznego (PG EMR)

Cztonek Wydziatowej Komisji Wyborczej,

Cztonek Wydziatlowej Komisji ds. Audytu
Dydaktycznego

Recenzent czasopisma: Acta Physica Poloni-

ca A

Kierownik Katedry Fizyki Medycznej i Biofi-
zyki

Opiekun Studenckiego Kota Naukowego Fi-
zykéw Medycznych KERMA

Cztonek Polskiego Towarzystwa Fizyki Me-
dycznej

Czlonek Wydziatowej Komisji ds. Aparatury

Recenzent czasopism: Metallomics Journal
of Trace Elements in Medicine and Biology,
Neurolmage, Talanta (The International Jo-
urnal of Pure and Applied Analytical Chemi-

stry)



J.Cieslak

Dean’s Plenipotentiary for Quality of Educa-
tion

Member of the Faculty Commission for
awards

Member of the faculty commissions for ad-
ministrative competition for the position of
science teaching and learning

Reviewer for journals: Solid State Phenome-

na, Journal of Alloys and Compounds, Nu-
kleonika, Advances in Technology Innovation

A Jung

Vice Chairman of the Krakéw Branch of the
Polish Society of Medical Physics

Coordinator of educational cooperation with
Natecz Institute Biocybernetics and Biome-
dical Engineering Polish Academy of Sciences

Reviewer for ASAIO Journal
Member of Polish Radiation Research Society

Member of Polish Society for Biomedical En-
gineering

Member of the Faculty Library Commission

33

Pelnomocnik Dziekana ds. Jakosci Ksztatce-
nia

Cztonek komisji ds. Nagrod

Cztonek komisji konkursowych na stanowiska
naukowo-dydaktyczne i dydaktyczne

Recenzent czasopism: Solid State Phenome-
na, Journal of Alloys and Compounds, Nu-
kleonika, Advances in Technology Innovation

Zastepca Przewodniczacego Oddziatu Kra-
kowskiego Polskiego Towarzystwa Fizyki Me-
dycznej

Koordynator w zakresie wspotpracy dydak-
tycznej z Instytutem Biocybernetyki i In-
zynierii Biomedycznej im. Macieja Natecza
PAN

Recenzent czasopisma ASAIO Journal

Cztonek Polskiego Towarzystwa Badan Ra-
diacyjnych

Cztonek Polskiego Towarzystwa Inzynierii
Biomedycznej

Cztonek Wydziatowej Komisji Bibliotecznej
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K.Matusiak

Member of the Polish Society of Medical Phy-
sics

Deputy chairman of the Faculty Commission
for Education Quality at the Faculty of Phy-
sics and Applied Computer Science

Dean’s Plenipotentiary for the students prac-
tice for the Medical Physics (WFiIS)

S.Dubiel

Member of the University’s Senate Commis-
sion for Discipline of Students

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

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

Reviewer for Journal of Alloys and Compo-
unds, Journal of Magnetism and Magnetic
Materials, Journal of Materials Science, Hy-
perfine Interactions, Croat. Chem. Acta

Member of the Editorial Board for Applied
Sciences

Prinicpal investigator of the IREMEV pro-
ject within the EUROfusion Consortium

Member of the International Advisory Board
for 2nd Mediterranean Conference for the
Applications of the Mossbauer Effect, ME-
CAME 2016, Cavtat, Croatia

Cztonek Polskiego Towarzystwa Fizyki Me-
dycznej

Zastepca przewodniczacego zespotu ds. Jako-
Sci Ksztalcenia na Wydziale Fizyki i Infor-
matyki Stosowanej AGH

Pelnomocnik Dziekana ds. praktyk studenc-
kich dla kierunku Fizyka Medyczna (WFilS)

Cztonek Rady Wydziatu

Cztonek Senackiej Komisji ds. Dyscyplinar-
mych Studentéw

Cztonek Instytutu Fizyki w Londynie w ran-
dze Fellow

Cztonek Mossbauer Century Club, USA

Recenzent czasopism Journal of Alloys and
Compounds, Journal of Magnetism and Ma-
gnetic Materials, Journal of Materials Scien-
ce, Hyperfine Interactions, Croat. Chem. Ac-
ta

Czlonek Komitetu Redakcyjnego czasopisma
Applied Sciences

Kierownik zadania badawczego w ramach
projektu IREMEV realizowanego przez Kon-
sorcjum EUROfusion

Cztonek Miedzynarodowego Komitetu Do-
radczego dla 2nd Mediterranean Conference
for the Applications of the Mossbauer Effect,
MECAME 2016, Cavtat, Croatia



Department of Condensed Matter Physics

Katedra Fizyki Materii Skondensowane;

Head

prof. dr hab.inz Krzysztof Wierzbanowski full profesor

prof.
prof.
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prof.

dr hab.
dr hab.
dr hab.
dr hab.
dr hab.
dr hab.

dr hab

Stanistaw Kaprzyk full professor
inz. Wojciech Luzny full professor.
Wiestawa Sikora full professor
Janusz Wolny full professor

inz. Janusz Tobota full professor
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. inz. Andrzej Baczmanski professor.

dr hab. inz. Jacek Tarasiuk associate professor.

dr hab. inz. Andrzej Bernasik associate professor

dr inz. Pawel Armatys assistant professor

dr inz. Jakub Haberko assistant professor

dr Jacek Niziotl assistant professor

dr Lucjan Pytlik assistant professor

dr inz. Maciej Sniechowski assistant professor

dr inz.
dr inz.
dr inz.
dr inz.
dr inz.
dr inz.
dr inz.

dr inz.

Barttomiej Wiendlocha assistant professor

Marcin Wronski assistant professor

Sebastian Wronski assistant professor

Mariusz Jedrychowski teaching assistant

Marianna Marciszko teaching assistant (till 31/03,/2016)
Radostaw Strzatka teaching assistant

Roman Wawszczak teaching assistant

Jan Kulka assistant professor

Ryszard Skotnicki

35



36

Profile

Scientific activities of the Department
are mainly focused on the following to-
pics:

Properties and symmetry analysis of se-
lected phases of ordered structures

Studies of aperiodic structures

Deformation, recrystallization and inter-
nal stresses in polycrystalline materials.
Study of bones and porous materials
structure.

Electronic structure, transport and ma-
gnetic properties of the solid state.

Polymer research.

Theory of measurement uncertainty.

Achievements
Osiagniecia

For model 1D and 2D systems the
Debye-Waller correction for phasons in
quasicrystals was found to fail and wor-
sen refinement results. The new appro-
ach for correcting diffraction peaks with
respect to phasons was proposed based
on a statistical method and proofed to
work successfully.

The new improved version of the MODY
software, used for symmetrical analysis
of the ordered structures phases, was de-
veloped.

Synchrotron diffraction measurements
and a new version model of self-
consistent model were used to examine
the process of damage and the resul-
ting heterogeneity of stress distribution
in plastically deformed duplex steel.

Wtasnosci i analiza symetryczna wybra-
nych faz struktur uporzadkowanych

Badanie struktur aperiodycznych.

Odksztatcenia, rekrystalizacja oraz na-
prezenia wewnetrzne w materiatach poli-
krystalicznych. Badanie struktury kosci
i materialow porowatych.

Struktura elektronowa, wlasnosci trans-
portowe i magnetyczne ciat statych.

Badania polimerow.

Teoria niepewnosci pomiaréw.

Rozwinieto ulepszona wersje programu
MODY stuzacy do analizy symetrycznej
faz struktur uporzadkowanych.

Na modelowych strukturach 1D i 2D
wykazano, ze standardowa poprawka
Debye’a-Wallera na fazony w kwazi-
krysztatach pogarsza wynik dopasowa-
nia modelu do danych dyfrakcyjnych.
Zaproponowano nowg metode korekcji
natezenia pikéw dyfrakcyjnych w opar-
ciu o model statystyczny i wykazano je-
go skutecznosé.

Na podstawie synchrotronowych badan
dyfrakcyjnych oraz nowej wersji mode-
lu samouzgodnionego zbadano proces
zniszczen oraz wynikajace z niego niejed-
norodnosci rozktadu naprezen wystepu-
jace podczas odksztatcenia plastycznego
stali dwufazowej.



The mechanical properties and micro-
structure of titanium and copper plasti-
cally deformed in the processes of unia-
xial tension and asymmetric rolling were
examined.

The method of residual stress determi-
nation in wood by digital volume corre-
lation (DVC) was developed.

The discovery of superconductivity in
CaBiy; compound and interpretation of
its mechanism based on the theoretical
analysis of the anisotropy of the intera-
tomic bonds and the influence of spin-
orbit coupling on the electronic structu-
re of the compound.

Pioneering calculations of the electronic
structure and electron-phonon coupling
of the first superconducting high entropy
alloy Ta34Nb33Hf8Zr14Ti11.

Experimental and theoretical investiga-
tions of the effect of vibration anharmo-
nicity on the superconducting tempera-
ture increase in MVyAlyy (M= Sc, Lu,
Y) compounds, on the basis of the ana-
lysis of the electronic, dynamic and su-
perconducting properties.

The new structural model of PANI/CSA
conducting polymer system has been re-
fined by use of advanced method of ar-
tificial intelligence (so called swarm al-
gorithms) and confirmed experimentally
by the neutron diffraction on partially
deuterated samples.
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Zbadano wtasnosci mechaniczne i mi-
krostrukture tytanu i miedzi odksztatca-
nych plastycznie w procesach rozciaga-
nia jednoosiowego oraz walcowania asy-
metrycznego.

Rozwini¢to metode wyznaczania napre-
zen w drewnie metodg cyfrowej korelacji
objetosci (ang.: DVC).

Pionierskie obliczenia struktury elektro-
nowej i sprzezenia elektron-fonon pierw-
szego nadprzewodzacego stopu o wyso-
kiej entropii TagdNbs3HfsZr14Ti;;.

Doswiadczalne i teoretyczne zbadanie
wplywu anharmonicznosci drgan na
wzrost temperatury nadprzewodzacej w
zwiazkach MVyAly, (M= Sc, Lu, Y)
na podstawie analizy wtasnosci elektro-
nowych, dynamicznych i nadprzewodza-
cych.

Nowy model struktury polimeru przewo-
dzacego PANI/CSA zostal dopracowa-
ny dzieki zastosowaniu zaawansowanych
metod sztucznej inteligencji (tzw. algo-
rytméw stadnych) i potwierdzony eks-
perymentalnie metoda dyfrakcji neutro-
nowej na probkach czesciowo podstawio-
nych deuterem.

Odkrycie nadprzewodnictwa w zwiazku
CaBi,y oraz interpretacja jego mechani-
zmu na podstawie teoretycznej analizy
anizotropii wigzan miedzyatomowych i
wplywu sprzezenia spin-orbita na struk-
ture elektronowa zwiazku.
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Activity

Dziatalnos¢ organizacyjna
P. Armatys

Deputy Dean for Students Affairs

A. Baczmanski

Member of Scientific Committees of Interna-
tional Conferences: “European Conference on

Residual Stresses (ECRS)” and “Size-Strain

Conference”,

Reviewer of : Materials Sciences and Engine-
ering, Journal of Applied Crystallography,

Member of the Election Committee of the
Faculty,

Member of the Committee for the Research
Equipment of the Faculty,

-Member of the Board IV for Scientific Rese-
arch of AGH University of Science and Tech-
nology.

W. Luzny

Vice-Rector of AGH UST for Education (sin-
ce 01.09.2016),

Member of the Senate of AGH University of
Science and Technology;,

Chairman of the AGH Senate Committee for
Budget (till 31.08.2016),

Prodziekan ds. Studenckich.

Cztonek Komitetéw Naukowych Miedzyna-
rodowych Konferencji: European Conference
on “Residual Stresses (ECRS)” oraz “Size-
Strain oraz Size and Strain”,

Recenzent czasopism: Materials Sciences and
Engineering, Journal of Applied Crystallo-
graphy,

Cztonek Wydzialowej Komisji Wyborczej,
Cztonek Wydzialowej Komisji Aparaturowej

Cztonek IV Zespotu ds. badan naukowych
AGH

Prorektor AGH ds. Ksztalcenia (od

01.09.2016),
Senator AGH,

Przewodniczacy Senackiej Komisji ds. Budze-
tu (do 31.08.2016)



Representative of AGH UST in the Council
of Scientific - Industrial Consortium “ELA-
MAT Pokarpackie”

Member of the Scientific Committee of

M. Smoluchowski Scientific Consortium
”Matter-Energy-Future” (KNOW),

Member of the Commission for the future em-
ployment of assistant professors.

W. Sikora

Member of Committee of Crystallography;,
Polish Academy of Science,

Member of Commission on Magnetic Struc-
tures of the International Union of Crystal-
lography,

Member of Polish Society of Neutron Diffrac-
tion.

J. Tobola

Head of Doctoral Studies in Physics,

Member of The University Electoral Colle-
gium,

Member of International Scientific Commit-
tees of Conferences organized by the Europe-
an Thermoelectrical Society and the Interna-
tional Union of Crystallography.
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Reprezentant AGH w Radzie Uczestnikow
Konsorcjum Naukowo-Przemystowym ,,ELA-
MAT Podkarpackie”,

Czlonek Rady Naukowej Krakéwskiego Kon-
sorcjum Naukowego im. M. Smoluchowskiego
,Materia — Energia — Przysztos¢” (KNOW),

Cztonek Wydziatowej Komisji ds. rotacji ad-
iunktow.

Cztonek Komitetu Krystalografii Polskiej
Akademii Nauk,

Cztonek Komisji Struktur Magnetycznych
Miedzynarodowej Unii Krystalograficznej,

Cztonek Polskiego Towarzystwa Rozprasza-
nia Neutronéw.

Kierownik Studiéw Doktoranckich z Fizyki ,

Cztonek Uczelnianego Kolegium Elektorow,

Cztonek Miedzynarodowych Komitetéw Na-
ukowych konferencji organizowanych przez
Europejskie Towarzystwo Termoelektryczne
oraz Miedzynarodowsg Unie Krystalograficz-

na.
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K. Wierzbanowski

Head of the Department of Condensed Mat-
ter Physics,

Chairman of the Board IV for Scientific Rese-
arch of AGH University of Science and Tech-
nology,

Member of the University Election Commit-
tee,

Member of International Scientific Commit-
tees of Conferences on: Mechanical Stress

Evaluation by Neutrons and Synchrotron Ra-
diation (MECA SENS),

Member of the Board of Reviewers in: Archi-
ves of Metallurgy and Materials.

J. Wolny

Dean of the Faculty

Member of the AGH Senate,

Member of Committee of Crystallography,
Polish Academy of Science,

Member of Commission on Aperiodic Struc-
ture of the International Union of Crystallo-

graphy,
Director of postgraduate studies for teachers,
Deputy chairman of the Central Commit-

tee of the ”Olympiad with diamond index of
AGH”.

Kierownik Katedry Fizyki Materii Skonden-
sowanej,

Przewodniczacy Zespotu IV Badan Nauko-
wych AGH,

Cztonek Uczelnianej Komisji Wyborczej,

Cztonek miedzynarodowych komitetow na-
ukowych organizujacych konferencje z cyklu:
Mechanical Stress Evaluation by Neutrons
and Synchrotron Radiation (MECA SENS),

Czlonek komitetu recenzentéw czasopisma
Archives of Metallurgy and Materials.

Dziekan Wydziahu,
Senator AGH,

Cztonek Komitetu Krystalografii Polskiej
Akademii Nauk,

Cztonek Komisji Struktur Aperiodycznych
Miedzynarodowej Unii Krystalograficznej,

Kierownik Studiow podyplomowych dla na-
uczycieli na AGH,

Zastepca przewodniczacego Komitetu Glow-

nego ,Olimpiady o Diamentowy Indeks

AGH”.



A. Zieba

Polish Physical Society: member of the Main
Board,

Reviewer of Metrology and Measurement
Systems, and Pomiary, Automatyka Kontro-
la,

Scientific supervisor of the Undergraduate
Student Laboratory.

J. Tarasiuk

Rector’s representative for quality of te-
aching,

Member of the jury for Lecture Notes in In-
ternet, under the patronage of the Rector,

Member of the Program Centre for Distance
Education at AGH University,

Member of the reward jury for the quality of
teaching Sapere Auso - Malopolska Scholar-
ship Foundation.
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Polskie Towarzystwo Fizyczne: cztonek Za-
rzadu Glownego,

Recenzent Metrology and Measurement Sys-
tems, oraz Pomiary, Automatyka Kontrola,

Opiekun naukowy studenckiej Pracowni Fi-
ZyCzZnej.

Pelnomocnik Rektora ds. Jakosci Ksztalce-
nia,

Cztonek jury konkursu pod patronatem JM
Rektora Notatki w Internecie,

Cztonek Rady Programowej Osrodka Eduka-
c¢ji Niestacjonarnej AGH,

Cztonek Komisji Nagrody Jakosci Nauczania
Sapere Auso - Matopolskiej Fundacji Stypen-
dialnej.
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Department of Applied Informatics and Computational

Physics

Katedra Informatyki Stosowanej 1 Fizyki Komputerowe;j
Head

prof. dr hab. Krzysztof Kutakowski, (till 1.11.2016) full profesor
prof. dr hab. Zdzistaw Burda (since 1.11.2016), full professor

Complex Systems Group

Zespot Uktadow Ztozonych

prof. dr hab. Zdzistaw Burda, full professor

prof. dr hab. Krzysztof Kutakowski, full professor

dr hab. inz. Przemystaw Gawronski, assistant professor
dr hab. inz. Matgorzata Krawczyk, assistant professor
dr hab. inz. Krzysztof Malarz, assistant professor

dr inz. Piotr Gronek, assistant professor

dr inz. Maciej Wotoszyn, assistant professor

dr inz. Antoni Dydejczyk, senior lecturer

dr inz. Barbara Kawecka-Magiera, senior lecturer

dr inz. Grazyna Krupinska, senior lecturer

dr inz. Janusz Malinowski, lecturer

mgr inz. Michat Dwuznik, assistant

Nanostructures and Nanodevices Theory Group
Zespot Teorii Nanostruktur i Nanourzadzen
prof. dr hab. Stanistaw Bednarek, full professor
prof. dr hab. Janusz Adamowski, full professor
prof. dr hab. inz. Barttomiej Szafran, professor

dr hab. inz. Tomasz Chwiej, assistant professor
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dr hab. inz. Barttomiej Spisak, assistant professor

dr inz. Pawet Wojcik, teaching assistant

dr inz. Michatl Nowak, teaching assistant

dr inz. Pawet Szumniak, teaching assistant

dr inz. Jarostaw Pawlowski, teaching assistant

Information Technology and Systems Research Group

Zespot Technik Informacyjnych i Badan Systemowych

prof. dr hab. inz. Piotr Kulczycki, full professor

prof. Laszlo T. Koczy, visiting professor

dr inz. Piotr Andrzej Kowalski, assistant professor

dr inz. Szymon Fukasik, assistant professor

dr inz. Joanna Swiebocka-Wiek, teaching assistant

mgr inz. Dominika Gotunska, teaching assistant

mgr inz. Jakub Kaminski, teaching assistant

Profile

COMPLEX SYSTEMS GROUP
Zespot Uktadow Ztozonych

We conduct research on emergence and
complexity and on interdisciplinary applica-
tions of statistical mechanics and game the-
ory to modeling of sociological processes and
to financial engineering as well as to system
biology and biophysics. We work in the field
of random matrices and complex networks.
We also carry out research on micromagne-
tism in collaboration with laboratories of ma-
terial science at the Universidad del Pais Va-
sco, San Sebastian, and Instituto de Ciencia
de Materiales de Madrid, CSIC. In particu-
lar, we concentrate on modeling of hysteresis
loops in micro- and nanoscopic systems.

Prowadzimy badania nad emergencja i zto-
zonoscig oraz interdyscyplinarnymi zastoso-
waniami fizyki statystycznej i teorii gier do
modelowania zjawisk spotecznych oraz inzy-
nierii finansowej jak réwniez do biologii sys-
temowej i biofizyki. Pracujemy w dziedzinie
macierzy losowych i sieci ztozononych. Pro-
wadzimy réwniez badania mikromagnetyzmu
we wspoOlpracy z laboratoriami fizyki mate-
riatowej z Universidad del Pais Vasco, San
Sebastian, Instituto de Ciencia de Materiales
de Madrid, CSIC. W szczegdlnosci zajmuje-
my si¢ modelowaniem petli histerezy uktadow
mikro- i nanoskopowych.
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NANOSTRUCTURES AND NANODEVICES THEORY GROUP

Zespot Teorii Nanostruktur i Nanourzadzen

We conduct research on: quantum compu-
ter logic gates, electron transport in semicon-
ductor nanowires and bilayer semiconductor
nanostructures, superconductivity in the na-
noscale. We model spintronics devices, semi-
and superconductor nanodevices. We study
spin-orbit coupling effects in quantum dots,
spin and charge transport in mesoscopic sys-
tems, applications of the nonclassical distri-
bution functions in the context of electronic
states in the phase space.

Prowadzimy badania kwantowych bramek
logicznych, transportu elektronéw w nano-
drutach pétprzewodnikowych i dwuwarstwo-
wych nanostrukturach poétprzewodnikowych,
nadprzewodnictwa w strukturach nanosko-
powych oraz badania dotyczace modelowa-
nia przyrzadéw spintroniki, urzadzen pot-
przewowdnikowych i nadprzewodnikowych,
efektow oddzialywan spin-orbita w kropkach
kwantowych, transportu spinu i tadunku w
uktadach mezoskopowych. Stosujemy metode
nieklasycznych funkcji rozktadu do badania
stanéw elektronowych w przestrzeni fazowej.

INFORMATION TECHNOLOGY AND SYSTEMS RESEARCH GROUP
Zespot Technik Informacyjnych i Badan Systemowych

We carry out highly specialized investi-
gations into broadly understood information
technology and systems research, in particu-
lar that pertaining to data analysis and explo-
ration, computational intelligence, biometrics
and automatic control engineering. The work
is conducted in close cooperation with the
Systems Research Institute of the Polish Aca-
demy of Sciences in Warsaw.

Prowadzimy wysokospecjalizowane bada-
nia w zakresie szeroko rozumianych tech-
nik informacyjnych i badan systemowych, w
szczegolnosci zwigzanych z analizg 1 eksplo-
racja danych, inteligencji obliczeniowej, bio-
metryki, a takze inzynierii sterowania. Prace
prowadzone sg w Scistej wspotpracy z Instytu-
tem Badan Systemowych Polskiej Akademii
Nauk w Warszawie.
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ACHIEVEMENTS / OSIAGNIECTA

COMPLEX SYSTEMS GROUP / Zespét Uktadow Ztozonych

Analysis of the eigenvector and eigenva-
lue statistics for products of random ma-
trices

Description of statistical properties of
evolution pathways on realistic mutatio-
nal networks

Formulation of a simple statistical non-
equilibrium macro-economic model si-
mulating the effect of taxation on wealth
distribution

Research on possibilities of driving do-
main walls in nanoscopic ribbons with
cubic anisotropy by external factors

Reproduction of administrative regions
in USA from data on children names

Design of a cellular automaton with hy-
steresis and its application in organiza-
tion theory

Modeling of scientific memes in network
of papers/authors and their classifica-
tion

Construction of a game of power thro-

ugh control of resources

Research on the cult of personality, di-
splayed by data on children names

The surface of unstable fixed points
for two competing processes on Watts-
Strogatz network was determined

A new model of collusions in an organi-
zation was proposed

Zbadano statystyke wektoréow wtasnych
i wartosci wlasnych dla iloczynéw ma-
cierzy losowych

Opisano statystyczne wtasnosci drog
ewolucji na realistycznych sieciach mu-
tacji

Sformutowano prosty statystyczny ma-
kroekonomiczny model nierownowagowy
symulujacy wptyw podatkéw na rozktad
bogactwa

Zbadano teoretycznie mozliwosci nape-
dzania $cianek domenowych w nanota-
Smach z anizotropia kubiczng za pomoca
czynnikoéw zewnetrznych

Odtworzono regiony w USA z danych
dot. imion dzieci

Konstrukcja automatu komorkowego z
histereza i zastosowanie go w teorii or-
ganizacji

Modelowanie meméw naukowych w sieci
prac/autoréw i ich klasyfikacja

Konstrukcja gry o wtadze poprzez kon-
trole zasobow

Badanie kultu jednostki poprzez analize
danych o imionach dzieci

Wyznaczono powierzchnia punktéw nie-
stabilinych dla dwoéch konkurujacych
procesow na sieci Wattsa-Strogatza

Zapropowano nowy model zmowy w or-
ganizacjach
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NANOSTRUCTURES AND NANODEVICES THEORY GROUP
Zespot Teorii Nanostruktur i Nanourzadzen

Theory of the nonclassical distribution
function in phase space to investiga-
te the localization phenomena of one-
electron states in a finite disordered sys-
tems.

Description of multiple Andreev reflec-
tions in two dimensional electron gas Jo-
sephson junctions

Modeling of Adreev-enhancement of qu-
antum point contact with a normalsu-
perconductor interface

Computer simulations of the resonant
Landau-Zener transitions in the new
spin transistor design based on the he-
lical magnetic field.

Purpose the spin separator based on the
Y-shaped semiconductor nanostructure
with the quantum point contact.

Study of the orbital effect on the ma-
gnetic critical field in superconducting
nanofilms

Show that in superconducting nanowi-
res the unconventional superconducting
phase Fulde-Ferrel can be induced by the
orbital effect.

Theory of obtaining the long-distance
entanglement of two spin qubits

Electrically controlled long distance en-
tanglement of mobile electron soliton
spin qubits in gated nanodevices

Teoria nieklasycznych funkcji rozktadu
w przestrzeni fazowej do badania pro-
cesu lokalizacji stanow jednoelektrono-
wych w ograniczonych uktadach nieupo-
rzadkowanych

Opis wielokrotnych odbi¢ Andreeva w
ztaczu Josephsona zrealizowanym na
dwuwymiarowym gazie elektronowym

Modelowanie wzmocnienia konduktancji
kwantowego kontaktu punktowego przez
interfejs potprzewodnik-nadprzewodnik

Symulacje komputerowe rezonansowego
przejscia Landaua-Zenera w nowym ty-
pie tranzystora spinowego opartego na
helikalnym polu magnetycznym

Zaproponowanie modelu separatora spi-
now opartego na nanostrukturze pot-
przewodnikowej typu Y z kwantowym
kontaktem punktowym.

Zbadanie wptywu efektu orbitalnego na
magnetyczne pole krytyczne w cienkich
warstwach nadprzewodzacych

Wykazanie, ze w nanodrutach nadprze-
wodzacych niekonwencjonalna faza nad-
przewodzaca Fulde- Ferella moze by¢ in-
dukowana efektem orbitalnym

Symulacja uzyskania stanéw splatanych
spinowych kubitéw dwoch przestrzennie
rozdzielonych elektronéw

Elektryczna kontrola daleko-zasiegowego
splatania pomiedzy spinami mobilnych
solitonow elektronowych w bramkowa-
nych nanourzadzeniach



Determination of influence of tempora-
ry magnetic hybridization on electron’s
dynamic in quantum wires

Description of the magnetoresistance
sign changes in heterogeneous semicon-
ductor nanowires

Description of the anomalous Andreev
reflections in ferromagnet/conical ma-
gnet /superconductor junctions

Study of the influence of the inter- and
intra-subbandspin- orbit interaction on
the spin transistor action in Datta and
Das architecture

A model of the electrically-controlled
spin transistor based on the helical ma-
gnetic field

Explanation of the FFLO phase in the
superconducting nanofilms

Applications of nonparametric estima-
tion methods for data analysis and de-
cision support

Properties of advanced metaheuristics
based on biological mechanisms

Fuzzy models of computational support
in processes for reaching group consen-
Sus

Image processing for medical diagnosis

Modelling of hierarchical structures pro-
perties
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Opis wpltywu krotkoczasowej hybrydy-
zacji magnetycznej na dynamike elektro-
nu w drutach kwantowych

Opis zmian znaku magnetooporu niejed-
norodnych nanodrutow potprzewodniko-
wych

Opis anomalnych odbi¢ Andreeva w
ztaczach ferromagnetyk/ferromagnetyk
o namagnesowaniustozkowym/ nadprze-
wodnik

Zbadanie wpltywu wewnatrz oraz mie-
dzypasmowego oddzialywania  spin-
orbita na dziatanie tranzystora spino-
wego

Zaproponowanie modelu tranzystora
spinowego w helikalnym polu magne-
tycznym z elektrycznie indukowang ak-
cja tranzystorowsg

Wyjasnienie istnienia fazy FFLO w na-
nowarstwach nadprzewodzacych

INFORMATION TECHNOLOGY AND SYSTEMS RESEARCH GROUP
Zespot Technik Informacyjnych i Badan Systemowych

Zastosowania metod estymacji niepara-
metrycznej do analizy danych i wspoma-
gania decyzji

Wtasnosci zaawansowanych metaheury-
styk opartych na mechanizmach biolo-
gicznych

Rozmyte modele metod obliczeniowych
wspomagajacych proces osiggania kon-
sensusu w grupie

Przetwarzanie obrazéw dla celéw dia-
gnostyki medycznej

Modelowanie wlasnodci struktur hierar-
chicznych
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Activity
Dziatalnos¢ organizacyjna
J.Adamowski

Member of the Committee of Ethics at the
AGH University of Science and Technology

Member of Program Council of the Laborato-
ry of Physical Fundamentals of Information

Processing

Referee of scientific journals: Physical Review
Letters, Physical Review B etc.

S. Bednarek

Member of the Physics Committee of the Po-
lish Academy of Sciences

Referee of scientific journals: Physical Review
Letters, Physical Review B etc.

Z.Burda

Secretary of Commission of Complex Systems
of the Polish Academy of Arts and Sciences

Chairman of the Krakéw Branch Council of
the Polish Physical Society (2014-16)

Referee of scientific journals: Physics Re-
ports, Physical Review Letters, Physical Re-
view etc.

Cztonek Komisji Etyki AGH

Cztonek Rady Programowej Laboratorium
Fizycznych Podstaw Przetwarzania Informa-
cji

Recenzent czasopism naukowych: Physical
Review Letters, Physical Review B i innych

Cztonek Komitetu Fizyki PAN

Recenzent czasopism naukowych: Physical
Review Letters, Physical Review B i innych

Sekretarz Komisji Uktadow Ztozonych Pol-
skiej Akademii

Przewodniczacy Zarzadu OK Polskiego To-
warzystwa Fizycznego (kadencja 2014-16)

Recenzent czasopism naukowych: Physics Re-
port, Physical Review Letters, Physical Re-
view i innych
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T. Chwiej

Referee of scientific journals: Semiconductor Recenzent czasopism naukowych: Semicon-
Science and Technology, Journal of Physics: ductor Science and Technology, Journal of
Condensed Matter etc. Physics: Condensed Matter i innych

Member of the Faculty Board for Quality of Cztonek Wydziatowej Komisji do Zapewnie-
Education nia Jakosci Ksztatcenia

P.Gawronski

Referee of scientific journal: Journal of Ma- Recenzent czasopisma naukowego: Journal of
gnetism and Magnetic Materials Magnetism and Magnetic Materials

Member of Faculty Electoral College Cztonek Wydziatowego Kolegium Elektorow

M.J.Krawczyk

Referee of scientific journals: OpenPhysics, Recenzent czasopism naukowych: OpenPhy-
Scientometrics sics, Scientometrics

Member of the Faculty Electoral Board Cztonek Okregowej Komisji Wyborczej

M. K. Kutakowski

Member of Committee of Complex Systems Cztonek Komisji Uktadow Ztozonych PAU
in the Polish Academy of Arts and Sciences
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P.A .Kowalski

Expert for the National Centre for Research
and Development

Member of scientific committees of scientific
journals

Member of program committee of Doctoral
Symposium on Recent Advances in Informa-

tion Technology (DS-RAIT 2016),

Member of program committee of Internatio-
nal Conference on Computer Networks and
Communication Technology (CNCT2016)

Member of program committee of Interna-
tional Conference Theory and Practice in
Modern Computing (TPMC 2017).

Member of scientific organizations, including
I[EEE, TEEE Computational Intelligence So-
ciety, IEEE Systems Council, IEEE Biome-
trics Council, Polish Information Processing
Society.

Reviewer of numerous scientific journals inc-
luding Journal of Dynamic Systems, Measu-
rement and Control, Algorithms, Artificial
Intelligence Review, Neural Computing and
Applications, Pattern Recognition Letters

Ekspert Narodowego Centrum Badan i Roz-
woju

Czlonek komitetow naukowych czasopism na-
ukowych

Cztonek komitetu programowego Doctoral
Symposium on Recent Advances in Informa-
tion Technology (DS-RAIT 2016)

Cztonek komitetu programowego Internatio-
nal Conference on Computer Networks and
Communication Technology (CNCT2016)

Cztonek komitetu programowego Internatio-
nal Conference Theory and Practice in Mo-
dern Computing (TPMC 2017).

Cztonek organizacji naukowych, w tym IE-
EE, IEEE Computational Intelligence Socie-
ty, IEEE Systems Council, IEEE Biometrics
Council, Polskie Towarzystwo Informatyczne.

Recenzent czasopism naukowych m.in. Jour-
nal of Dynamic Systems, Measurement and
Control, Algorithms, Artificial Intelligence
Review, Neural Computing and Applications,
Pattern Recognition Letters



P.Kulczycki

Head of the Division for Information Techno-
logy and Biometry

Head of the Center of Information Technolo-
gy for Data Analysis Methods, Systems Re-
search Institute, Polish Academy of Sciences

Member of the Committee of Automation
and Robotics of the Polish Academy of Scien-
ces

Member of the Commission of Electrical En-
gineering, Computer Science and Automatic
Control of the Krakow Branch of the Polish
Academy of Sciences

Member of Scientific Council of the Systems
Research Institute, Polish Academy of Scien-
ces

Member of numerous program committees of
scientific journals, Editor-in-Chief of two

Referee of numerous reputable scientific jo-
urnals

Member of numerous program committee of
scientific conferences

Member of 10 scientific organizations, inclu-
ding IFAC Technical Committee “Distribu-
ted Parameter Systems” and Senior Member

IEEE
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Kierownik Zespotu Technik Informatycznych
i Biometrii

Kierownik Centrum Informatycznych Metod
Analizy Danych, Instytutu Badan Systemo-
wych PAN

Cztonek Komitetu Automatyki i Robotyki
Polskiej Akademii Nauk

Cztonek Komisji Elektrotechniki, Informaty-
ki i Automatyki PAN, Oddzial w Krakéwie

Cztonek Rady Naukowej Instytutu Badan
Systemowych PAN

Cztonek wielu komitetéw programowych cza-
sopism naukowych, w tym dwo6ch Editor-in-

Chief

Recenzent wielu renomowanych czasopism
naukowych

Cztonek wielu komitetéw programowych kon-
ferencji naukowych

Cztonek 10 organizacji naukowych, w tym
[FAC Technical Committee ,,Distributed Pa-
rameter Systems” oraz Senior Member [EEE
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S. Lukasik

Expert for the National Centre for Research
and Development and European Commission
(Horizon 2020)

Member of the program board of the Asso-
ciation of TOP 500 Innovators

Reviewer of reputable scientific journals, e.g.
Information Sciences, Applied Soft Compu-
ting, IET Computer Vision and Journal of
Intelligent and Fuzzy Systems

Member of scientific organizations, including

IEEE, TEEE Computational Intelligence So-
ciety

M.Nowak

PostDoc at QuTech (Director: Leo Kouwen-
hoven), TU Delft

Referee of Physical Review Letters, Physical
Review etc.

B.Spisak

Referee of scientific journals: AIP Advances,
Journal of Chemical Physics, Physica A, etc.

Member of the Auditing Commission at the
Krakow Branch Council of the Polish Physi-
cal Society

Ekspert Narodowego Centrum Badan i Roz-
woju oraz Komisji Europejskiej (program Ho-
ryzont 2020)

Cztonek Rady Programowej Stowarzyszenia
Top 500 Innovators

Recenzent dla renomowanych czasopism na-
ukowych, m.in. Information Sciences, Applied
Soft Computing, IET Computer Vision i Jo-
urnal of Intelligent and Fuzzy Systems

Czlonek organizacji naukowych, w tym IEEE,
IEEE Computational Intelligence Society

PostDoc w QuTech (Dyrektor: Leo Kouwen-
hoven) na Universytecie Technicznym Delft

Recenzent Physical Review Letters, Physical
Review i innych

Recenzent czasopism naukowychAIP Advan-
ces, Journal of Chemical Physics, Physica A,
etc.

Cztonek Komisji Rewizyjnej Oddziatu Kra-
kéwskiego Polskiego Towarzystwa Fizycznego



K. Malarz

Deputy Dean for Education (since 2016,/09)
Senior Editor, Open Physics (since 2014/04)

Editor, International Journal of Statistical
Mechanics (2013/01-2016/07)

Editor, The Scientific World Journal: Com-
puter Science (since 2013/12-2016/07)

Member at the Ministry of Science and Hi-
gher Education, Group for Sciences and En-
gineering to assess applications for funds for
statutory activity

Member of the Krakéw branch Council, Po-
lish Physical Society (since 2016)

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

Referee of scientific journals: Physical Re-
view Letters, Physical Review E, Physica A,
The Physical European Journal B, Interna-
tional Journal of Modern Physics C, Journal
of Artificial Societies and Social Simulation,
Computer Physics Communications, Physica
D, Modern Physics Letters B

Member of the International Program Com-
mittee of the Duke Forest Conference 2016
(Durham, North Carolina, USA, 2016)

Member of the Program Committee of the
1st International Conference on Complex In-
formation System (Rome, IT, 2016)
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Prodziekan ds. Ksztalcenia (od 2016/09)
Redaktor Open Physics (od 2014,/04)

Redaktor International Journal of Statistical
Mechanics (2013/01-2016/07)

Redaktor The Scientific World Journal: Com-
puter Science (2013/12-2016/07)

Cztonek Zespotu Specjalistycznego Nauk
Technicznych i Scistych (ZS-3) do oceny
wnioskéw o przyznanie srodkow finansowych
na dziatalnos¢ statutowa, MNiSzW

Cztonek zarzadu oddziatu Krakéwskiego Pol-
skiego Towarzystwa Fizycznego

Cztonek Komisji Rewizyjnej Sekcji Fizyki w
Ekonomii i Naukach Spotecznych Polskiego
Towarzystwa Fizycznego (od 2009)

Cztonek Zarzadu Oddziatu Krakowskiego
Polskiego Towarzystwa Fizycznego (od 2016)

Recenzent czasopism naukowych: Physical
Review Letters, Physical Review E, Physica
A, The Physical European Journal B, Journal
of Artificial Societies and Social Simulation,
Computer Physics Communications, Physica
D, Modern Physics Letters B

Cztonek miedzynarodowego komitetu progra-
mowego ,/ The Duke Forest Conference 2016”
(Durham, North Carolina, USA, 2016)

Cztonek miedzynarodowego komitetu progra-
mowego ,, The 1st International Conference on
Complex Information System” (Rzym, 2016)
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B.Szafran

Technical editor of this document

M.Wotoszyn

Member of the Examination Board for Final
Exam for Computer Science Students

Referee of scientific journal: Journal of Non-
Crystalline Solids

P.Wojcik

Member of the Young Scientists Committee
— Advisory Board of Ministry of Science and
Higher Education

Referee on scientific journals: Physcial Re-
view B, Journal of Applied Physics, Physica
B, Central European

Physics, International Journal of Modern
Physics B

Osoba tamigca ten tekst

Czlonek Komisji d/s przeprowadzenia egza-
minu inzynierskiego na kierunku Informatyka
Stosowana

Recenzent czasopisma naukowego: Journal of
Non-Crystalline Solids

Cztonek Rady Mtodych Naukowcéw - organu
doradczego MNiSW

Recenzent w czasopismach Physcial Review
B, Journal of Applied Physics, Physica B,
Central European Physics, International Jo-
urnal of Modern Physics B
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Department of Particle Interaction and Detection Tech-
niques

Katedra Oddzialywan i Detekcji Czastek

Head
prof. dr hab. inz. Dabrowski Wtadystaw, full professor

Elementary Particles Physics Group

Zespot Fizyki Czastek Elementarnych

prof. dr hab.Kisielewska Danuta, full professor

prof. dr hab. inz. Przybycien Mariusz, profesor

dr hab. inz. Grabowska-Botd Iwona, assistant professor
dr hab. inz. Szumlak Tomasz, assistant professor

dr inz. Adamczyk Leszek, assistant professor

dr inz. Botd Tomasz, assistant professor

dr inz. Gach Grzegorz, assistant professor

dr inz. Guzik Marcin, teaching assistant

dr inz. Obtgkowska-Mucha Agnieszka, assistant professor

dr inz. Rachwat Barttomiej, assistant

Nuclear Electronics and Radiation Detection Group
Zespot Elektroniki Jadrowej i Detekcji Promieniowania
prof. dr hab. inz. Dabrowski Wtadystaw, full professor
prof. dr hab. inz. Idzik Marek, professor

dr inz. Fiutowski Tomasz, assistant professor

dr inz. Hottowy Pawel, assistant professor

dr inz. Kowalski Tadeusz, assistant professor

dr inz. Mindur Bartosz, assistant professor

dr inz. Moron Jakub, assistant professor
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dr inz. Skoczen Andrzej, assistant professor

dr inz. Swientek Krzysztof, assistant professor

dr inz. Wiacek Piotr, assistant professor

dr inz. Koperny Stefan, teaching assistant

dr inz. Firlej Mirostaw, assistant

dr Imran Ahmed Mohammed, assistant
mgr inz. Lach Barttomiej, assistant
mgr inz. Korba Andrzej

inz. Terlecki Przemystaw

Profile

The scientific activity of Department co-
vers three areas of research:

e basic research of elementary constitu-
ents of the matter and their interactions
in high energy collisions,

e design and construction of detectors and
readout electronics for high energy phy-
sics experiments,

e development of detectors and readout
electronics for neuroscience experiments
and for medical imaging.

The high energy physics experiments are long
term projects and because of the high cost
of large accelerators and detection facilities
they are performed by large international col-
laborations. Our participation in these expe-
riments is as complete as possible and covers
all phases of the projects: preparations of the
research programs, design and construction of
the experimental apparatus, data analyses as
well as maintaining and upgrading detector
systems.

Tematyka naukowa Katedry obejmuje trzy
kierunki badan:

podstawowe  elementarnych

sktadnikow materii i ich oddziatywan

e badania

metoda zderzen wysokoenergetycznych
wigzek,

e rozwoj detektorow i aparatury elektro-
nicznej dla eksperymentow fizyki wyso-
kich energii,

e projektowanie i budowe detektorow i
aparatury elektronicznej dla ekspery-
mentow neurobiologicznych oraz dla ob-
razowania medycznego.

Eksperymenty wysokich energii sa projekta-
mi dlugofalowymi, a budowa akceleratorow
i aparatury detekcyjnej wymaga duzych na-
ktadéw finansowych prace z dziedziny fizy-
ki czastek elementarnych moga by¢ prowa-
dzone tylko w ramach duzych miedzynarodo-
wych zespotow. Nasz udzial w eksperymen-
tach obejmuje wszystkie ich fazy od przygo-
towania programu fizycznego poprzez projek-
towanie i budowe elementéw aparatury detek-
cyjnej, jej obstuge i modernizacje, po analize
danych.



Since mid of 1990’s the Department mem-
bers participated in design and construction
of new experiments at the LHC accelerator
at CERN:

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

and after start of the LHC in 2010 they con-
tribute to running of the experiments and to
data analysis. A special attention is paid to
processes leading to New Physics, particu-
larly to Higgs and supersymmetric particles
discoveries in ATLAS experiment, to study
of CP violation in beauty and charm sector
in the LHCb experiment to explain matter
- antimatter asymmetry of the Universe. Al-
so, search for rare decays of mesons conta-
ining b and ¢ quarks that can also be sensiti-
ve to phenomena beyond Standard Model is
performed. Since 2011 Department participa-
tes in the STAR p-p and ion-ion experiment
on the relativistic heavy ion interactions at
the RHIC accelerator in Brookhaven Natio-
nal Laboratory.

The activity in the area of detectors and
readout electronics focuses on development of
position sensitive detectors and readout sys-
tems employing Application Specific Integra-
ted Circuits. These projects are carried out in
collaboration with individual abroad partners
as well as in the frame of large international
projects:

e ATLAS and LHCD Detectors upgrade

e RD50 — Radiation hard semiconductor
devices for very high luminosity colli-
ders,

e RD51 — Development of micro-pattern
gas detector technologies.

e International Linear Collider — ILC,

e Compact Linear Collider — CLIC.
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Od potowy lat 90-tych pracownicy Katedry
uczestniczyli w projektowaniu i budowie apa-
ratury dla eksperymentow na akceleratorze
LHC w CERN-ie:

e ATLAS: p-p, p-Pb i Pb-Pb

e LHCb: p-p, p-Pb

a od 2010 roku, po uruchomieniu LHC,
uczestnicza w prowadzeniu eksperymentow
i analizie danych. Celem eksperymentéw na
LHC jest bezposrednie odkrycie obiektéw
zwigzanych z tzw. Nowg Fizyka. Badania od-
krytej w 2012 roku czastki Higgsa oraz poszu-
kiwania czastek supersymetrycznych sg prio-
rytetowym zadaniem eksperymentu ATLAS.
Precyzyjne pomiary stopnia tamania syme-
trii CP oraz obserwacje rzadkich rozpadéow
w eksperymencie LHCb mogg réwniez prowa-
dzi¢ do odkrycia Nowej Fizyki i wyjasni¢ asy-
metri¢ pomiedzy materig i antymateria. Po-
szukiwania rzadkich rozpadéw mezonow za-
wierajacych kwarki b sa czutym narzedziem
w badaniu zjawisk poza Modelem Standar-
dowym. Od 2011 roku Katedra uczestniczy
w eksperymencie STAR (oddziatywania p-p
i jadro-jadro) na akceleratorze relatywistycz-
nych ciezkich jonéw RHIC w BNL.
Dziatalnos¢ w dziedzinie elektroniki kon-
centruje sie na rozwoju detektorow pozycjo-
czutych i systeméw odezytu detektoréw z wy-
korzystaniem techniki specjalizowanych ukta-
dow scalonych. Prace te prowadzone sg we
wspoOtpracy z partnerami zagranicznymi:

e Modernizacja detektorow ATLAS i
LHCb

e RD5H0 - Radiation hard semiconductor
devices for very high luminosity colliders

e RD51 — Development of micro-pattern
gas detector technologies

e International Linear Collider — ILC

e Compact Linear Collider — CLIC.
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In the area of neuroscience we develop sys-
tems for imaging of neural activity in live
neural tissues, including retina and cortex.
A common aim of various research projects
carried out in collaboration with neuroscien-
tists is to develop techniques for bidirectio-
nal communication between live neurons and
electronic circuits.

Achievements / Osiggniecia

e The STAR experiment measured the
transverse single-spin asymmetry of we-
ak boson production in transversely po-
larized proton-proton collisions which is
sensitive to the, so called, Sivers func-
tion, one of the transverse momentum-
dependent parton distribution functions
in the proton. (publ. Phys. Rev. Lett.)

e The ATLAS experiment continued data
taking for proton-proton collisions at the
energy of 13 TeV with the record data-
taking efficiency which lead to record in-
tegrated luminosity. In fall proton-lead
collisions were provided at two energies
5.02 TeV and 8.16 TeV per nucleon pair.
The AGH UST group was very active in
preparation of software and was coordi-
nating trigger configuration preparation
for heavy-ion collisions.

e Leading contribution to the R&D of the
High Level Trigger software for Phase 1
and Phase 2 of the ATLAS experiment
upgrade.

W dziedzinie badan neurobiologicznych
rozwijane sa systemy do obrazowania aktyw-
nosci neuronalnej w zywych tkankach nerwo-
wych, takich jak siatkéwka oka i kora mo-
zgowa. Wspolnym celem roznych projektow
badawczych prowadzonych we wspotpracy z
neurobiologami jest opracowanie dwukierun-
kowej komunikacji pomiedzy zywymi neuro-
nami i obwodami elektronicznymi.

e Eksperyment STAR zmierzyt tzw. po-
przeczng pojedyncza asymetrie spino-
wa w produkcji bozonéw elektrostabych
w zderzeniach poprzecznie spolaryzowa-
nych wiazek protonéw. Wielkos$¢ ta jest
czuta na tzw. Funkcje Siversa, jedna
z funkcji rozktadu partonéw w proto-
nie zalezng od pedu poprzecznego par-
tonow.

e Eksperyment ATLAS kontynuowat zbie-
ranie danych proton-proton przy energii
13 TeV z rekordowo wysoka wydajno-
Scig zbierania danych, ktora doprowadzi-
ta do rekordowej catkowitej $wietlnosci.
Jesienig eksperyment zebral dane otow-
proton przy energiach 5.02 TeV i 8.16
TeV na pare nukleonéw. Grupa z AGH
aktywnie uczestniczyta w przygotowaniu
oprogramowania i koordynowata prace
nad przygotowaniem konfiguracji tryge-
ra dla zderzen ciezkich jonow.

e Wiodacy wktad do prac rozwojowych
nad oprogramowaniem trygera wysokie-
go poziomu dla Fazy 1 i Fazy 2 moder-
nizacji eksperymentu ATLAS.



e Leading part in Pb-Pb, p-Pb and p-p da-
ta analysis in the ATLAS experiment:
measurements of "ridge” in the small
systems and development of the new
technique to subtract peripheral back-
ground, multiplicity density in the p-Pb
system, multiplicity correlations in pseu-
dorapidity, and preparation of publica-
tions (one Physical Review Letter, two
Physics Letters B, and one paper in Eu-
ropean Physical Journal C),

Installation of ATLAS Forward Proton
(AFP) detectors. After several years of
conceptual work and detector construc-
tion the new detectors based on the Ro-
man Pot technique for tagging of the be-
am protons scattered at very small an-
gles were installed in the beginning of
2016, and first data with this new setup
were taken in the autumn.

Contribution to test-beam activities for
the Upstream Tracker (UT) detector
of the modernised LHCb spectrometer.
Measurement of the spatial resolution of
the prototype silicon sensors as function
of the track angle and dose.

Successful grant application regarding
radiation damage studies for semicon-
ductor position-sensitive detectors in the
frame of RD50 collaboration.

Multivariate (MVA) algorithms for the
Bs;Ds(Dsy) + K and B;D; + K signal
selection
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e Wiodacy udzial w analizie danych od-

dziatywan Pb-Pb, p-Pb oraz p-p w
eksperymencie ATLAS: pomiar korela-
cji dhugozasiegowych dla dwoch cza-
stek tzw. "ridge” w matych uktadach,
wprowadzenie nowej metody odjecia tta
od przypadkéw peryferycznych, pomiar
krotnosci produkcji czagstek naltadowa-
nych w zderzeniach p-Pb oraz korela-
cji w pseudorapidity oraz przygotowanie
publikacji calej wspotpracy na te tema-
ty (jedna publikacja w Physical Review
Letters, dwie w Physics Letters B, jedna
w European Physical Journal C).

Uktad detektorow
ATLAS zostat rozszerzony o detektory

eksperymentu

AFP wykorzystujgce technike “garnkéw
rzymskich” do rejestracji protonéw roz-
proszonych pod bardzo matymi katami.
Detektory te zostaty zainstalowane na
poczatku roku 2016 po dilugim okresie
przygotowan i konstrukcji, a nastepnie
zostaly wykorzystane podczas specjal-
nych okresow zbierania danych jesienia
2016.

Udzial w testach na wiazce protono-
wej prototypowych elementéw detektora
Upstream Tracker (UT) dla zmoderni-
zowanego spektrometru LHCb. Analiza
danych — pomiar przestrzennej zdolno-
Sci rozdzielczej prototypowych sensorow
UT w funkcji kata padania czastek oraz
dawki promieniowania.

Grant finansowany przez Narodowe Cen-
trum Nauki na prace zwigzane z ba-
daniem wpltywu zniszczen radiacyjnych
na prace potprzewodnikowych detekto-
roOw pozycjo-czutych w ramach wspol-
pracy RD50.

e Wielomodalna (MVA) selekcja rozpa-

déw B,D,(Dyy) + K and B,D, + K.
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e Analysis of soft non-diffraction QCD

processed leading to exclusive central
production of (pp — pmmp)

Development (design, fabrication and
test measurements) of a full 128-channel
prototype of SALT — the readout ASIC
for Upstream Tracker of LHCb experi-
ment

Project, fabrication and test measure-
ments of 8-channel prototype of FLA-
ME ASIC — dedicated integrated circuit
in CMOS 130 nm technology, for the re-
adout of silicon luminosity detector in
future lepton linear collider

Development of prototype monolithic si-
licon detector in SOI 200 nm technology,
including test measurements on proton
beam at CERN, for tracking in future
particle physics experiments

Development and verification of a posi-
tion sensitive X-ray detector based on
GEM (Gas Electron Multiplier) techno-
logy with reduced copper layer coverage.

e Analiza miekkich niedyfrakcyjnych pro-

cesow QCD prowadzacych do eksklu-
zywnej produkeji (pp — prmp).

Rozwdéj (projekt, produkcja oraz pomia-
ry testowe) pelnego 128-kanatowego pro-
totypu SALT — dedykowanego uktadu
scalonego do odczytu detektora Upstre-
am Tracker w eksperymencie LHCb.

Projekt i produkcja oraz pomiary testo-
we 8-kanatowego uktadu FLAME — de-
dykowanego uktadu scalonego w techno-
logii CMOS 130 nm, do odczytu senso-
row krzemowych w detektorze $wietlno-
Sci przysztego zderzacza liniowego lepto-
now.

Rozwdj prototypowego krzemowego de-
tektora monolitycznego w technologi
SOI 200 nm, wraz z testami na wigz-
ce protonowej w CERN, do pomiaréw
w przysztych eksperymentach fizyki czg-
stek.

Opracowanie i weryfikacja koncepcji
pozycjo-czutego detektora promieniowa-
nia X opartego na technologii GEM
(Gas Electron Multiplier) ze zredukowa-
ng warstwa miedzi.



Activity
D. Kisielewska

Member of Scientific Council of the National
Centre for Nuclear Research (2015-2019)

Member of Experts Team SI-NZ-1 in Com-
mission for Science, Engineering and Li-

fe Sciences in Committee for Evaluation of
Scientific Units (2014-2016)

Member of the ST2 panel in the National
Science Centre

W. Dabrowski

Member of the Consortium Council of the
National Centre for Hadron Radiotherapy.

Member of the editorial board of the Journal
of Instrumentation.

Representative of AGH-UST in the Scientific
Committee of the Scientific-Industrial Con-
sortium ,ELA-MAT Podkarpackie”

Representative of the polish member gro-
ups (AGH-UST, Jagiellonian University and
Henryk Niewodniczanski Institute of Nuclear
Physics Polish Academy of Sciences) in the
the Upgrade Advisory Board of the ATLAS

collaboration
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Cztonek Rady Naukowej Narodowego Cen-
trum Badan Jadrowych, Swierk (2015-2019)

Cztonek Zespotu Ewaluacji Jednostek Nauko-
wych do spraw nauk Scistych i inzynierskich
oraz nauk o zyciu SI-NZ-1 (2014 — 2016)

Cztonek panelu ST2 w Narodowym Centrum
Nauki

Czlonek Rady Zarzadzajacej Narodowego
Centrum Radioterapii Hadronowe;

Cztonek komitetu redakcyjnego czasopisma
Journal of Instrumentation

Reprezentant AGH w Komitecie Nauko-
wym Konsorcjum Naukowo-Przemystowego
,ELA-MAT Podkarpackie”

Reprezentant polskich grup (WFilS AGH,
UJ, IFJ PAN) w komitecie doradczym do mo-
dernizacji eksperymentu ATLAS
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T. Boid

Deputy coordinator of Heavy Ion Trigger Me-
nu Forum of the ATLAS experiment, CERN

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

Coordinator of TDAQ Software Upgrade of
the ATLAS experiment

ATLAS Trigger DAQ speakers committee
member

M. Idzik

Deputy Coordinator of FCAL (International
Collaboration for Forward Detectors in futu-
re Linear Collider ILC/CLIC)

Coordinator of the SALT readout ASIC deve-
lopment for LHCb Upgrade Upstream Trac-
kere

B. Mindur

Team leader of Krakéw RD51 group at
CERN.

Member of TRT Institute Board in ATLAS
experiment at CERN

Reprezentant WFiIS w komitecie Trig-
ger/DAQ eksperymentu ATLAS, CERN

Zastepca koordynatora systemu wyzwalania
dla danych cigzko-jonowych w eksperymencie

ATLAS, CERN

“TDAQ Software
Upgrade” w eksperymencie ATLAS

Koordynator zespotu

Cztonek komitetu koordynujacego wystapie-
nia konferencyjne dotyczace systemu wy-
zwalania i akwizycji danych eksperymentu

ATLAS

Zastepca Koordynatora miedzynarodowej
wspotpracy FCAL (Forward Detectors in Fu-
ture Linear Colliders ILC/CLIC)

Koordynator projektu uktadu odczytu SALT
dla LHCb Upstream Tracker

Koordynator grupy Krakéwskiej w ramach
wspotpracy RD51 w CERN

Reprezentant WFilS w komitecie TRT eks-
perymentu ATLAS w CERN



I. Grabowska-Botd

Representative of AGH-UST and Jagello-
nian University in Collaboration Board of
the ATLAS experiment at CERN

Coordinator of Heavy lon Trigger Menu Fo-
rum of the ATLAS experiment, CERN

Deputy coordinator of Heavy lon Working
Group of the ATLAS experiment

T. Szumlak

Honorary Fellowship position with School of
Physics and Astronomy - University of Glas-
gow (2013-2016)

Honorary Fellowship position in the School of
Physics and Astronomy - University of Man-
chester (2014 - 2016)

The Krakéw VELO group leader (2013 -
2016)

LHCDb Upgrade Coordinator for Poland (2013
- 2016)

L. Adamczyk

Convener of the “Standard Model — Soft
QCD and Diffraction” in ATLAS experiment

Convener of the software, simulation and in-
tegration group of ATLAS AFP project

Member of ATLAS AFP project Manage-
ment Board

Representative of AGH-UST/IFJ PAN in
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Reprezentant WFilS AGH-UST/UJ w Ra-
dzie Wspoétpracy ATLAS w CERN

Koordynator systemu wyzwalania dla danych
ciezkojonowych w eksperymencie ATLAS,
CERN

Zastepca koordynatora Grupy Fizyki Ciez-
kich Jonéw eksperymentu ATLAS

Honorowy cztonek kolegium Szkoty Fizyki i
Astronomii Uniwersytetu w Glasgow

Honorowy cztonek kolegium Szkoty Fizyki i
Astronomii Uniwersytetu w Manchester

Koordynator krakowskiej grupy LHCb oraz
VELO (VErtex LOcator)
eksperymentu

Koordynator modernizacji

LHCb w Polsce

Collaboration Board of the STAR experi-
ment at BNL
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Kordynator zespotu dyfrakcyjnych analiz z
wykorzystaniem pomiaru protondéw rozpro-
szonych pod bardzo matymi katami w ekspe-
rymencie ATLAS

Koordynator zespotu odpowiedzialnego za
oprogramowanie i symulacje w projekcie AFP
eksperymentu ATLAS

M. Przybycien

Representative of AGH-UST and Jagello-
nian University in Collaboration Board of
the ZEUS experiment at DESY

G. Gach

Coordinator of the ALFA data preparation
of the ATLAS experiment

Cztonek zarzadu grupy ”detektoréw do przo-
du” we wspotpracy ATLAS

Czlonek zarzadu projektu AFP we wspotpra-
cy ATLAS

Reprezentant WFiIS AGH-UST/UJ w Ra-
dzie Wspoétpracy ZEUS w DESY

Koordynator przygotowania danych z detek-
tora ALFA w eksperymencie ATLAS



Department of Applied Nuclear Physics

Katedra Zastosowan Fizyki Jadrowej
Head
prof. dr hab. Kazimierz Rézanski (till 1.11.2016) full profesor

prof. dr hab. Piotr Bozek, (since 1.11.2016), full professor

Physics of Functional Materials Group
Zespot Fizyki Materiatow Funkcjonalnych

prof. dr hab. Pszczota Jarostaw, full professor

Environmental Physics Group

Zesp6t Fizyki Srodowiska

prof. dr hab. inz. Rézanski Kazimierz, full professor
dr hab inz. Dulinski Marek, assistant professor

dr hab inz. Nguyen Dinh Chau, assistant professor
dr hab inz. Przybytowicz Wojciech, assistant professor
dr inz. Necki Jarostaw, assistant professor

dr inz. Wachniew Przemystaw, assistant professor
dr inz. Zimnoch Mirostaw, assistant professor

dr Bolewski Andrzej, assistant professor

dr inz. Ciechanowski Marek, assistant professor

dr inz. Nowak Jakub, teaching assistant

dr inz. Bartyzel Jakub, teaching assistant

dr inz. Michat Gatkowski, teaching assistant

dr inz. Gorezyca Zbigniew, teaching assistant

dr inz. Jodtowski Pawel, teaching assistant

dr. inz. Chmura Ytukasz, scientific assistant

dr inz. Marcin Kapusta
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mgr inz. Marzec Michat
Robert Czub
Wréblewski Ryszard

Physics of Strongly Interacting Systems Group

Zespot Fizyki Uktadow Silnie Oddziatujacych

prof. dr hab. Bozek Piotr, full professor

dr hab. Bzdak Adam, assistant professor

dr Czaplinski Wilhelm, assistant professor

Profile

Department of Applied Nuclear Physics
(DANP) is composed of three groups: (i)
Environmental Physics Group, (ii) Physics of
Functional Materials Group, and (iii) Phy-
sics of Strongly Interacting Systems Group.
Research activities of DANP cover selected
topics of nuclear physics and their applica-
tions in areas such as environmental sciences,
material sciences as well as industrial applica-
tions of nuclear methodologies. DANP is ac-
tive also in fundamental research related to
properties and dynamics of many-body sys-
tems such as neutron stars and heavy ion col-
lisions at intermediate and ultra-relativistic
energies. Moreover, DANP is strongly invo-
lved in teaching in the framework of the disci-
plines of Technical Physics, Medical Physics
and Applied Informatics, being offered by the
Faculty at B.Sc. and M.Sc. level.

Katedra Zastosowan Fizyki Jadrowej skta-
da si¢ z trzech zespolow badawczych: (i) Ze-
spotu Fizyki Srodowiska, (ii) Zespotu Fizyki
Materiatéw Funkcjonalnych, oraz (iii) Zespo-
tu Fizyki Uktadow Silnie Oddziatujacych. Ba-
dania naukowe prowadzone w Katedrze obej-
mujg wybrane zagadnienia fizyki jadrowej w
kontekscie jej zastosowan w naukach o $rodo-
wisku, naukach o materiatach, a takze obej-
muja przemystowe zastosowania metod jadro-
wych. Ponadto, w Zespole Uktadéw Silnie
Oddziatujacych prowadzone sg badania pod-
stawowe dotyczace dynamiki uktadéw silnie
oddziatujacych (gwiazdy neutronowe, zderze-
nia jader o posrednich i skrajnie relatywi-
stycznych energiach). Katedra i jej zespoty
sg silnie zaangazowane w dydaktyke specjali-
styczna prowadzong na Wydziale ramach kie-
runku Fizyka Techniczna, Fizyka Medyczna
oraz Informatyka Stosowana, na obu stop-
niach studiow.



Major instrumentation:

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

a Czochralski system for synthesis of mo-
nocrystals,

a system to measure electrical resistivity,
a system to measure magnetostriction,

a measuring system for magnetoelectric
effect,

an electrical poling system

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

analytical systems for determination of
trace gas concentrations in the atmo-
sphere,

analytical system to measure fluxes of
trace gases exchanged between the at-
mosphere and the ground surface

analytical systems for determination of
stable isotope ratios of light elements (H,
C, O, N) in environmental materials,

liquid scintillation spectrometers for me-
asurements of low-level activities of
selected radionuclides (*H, 'C, “Sr,
210ph, 222Rn, isotopes of uranium, tho-
rium and radium) in environmental ma-
terials,

low-level gamma spectrometry for me-
asurements of low-level activities of se-
lected radionuclides in environmental
materials,

Analytical set-up for measuring neutron
parameters of materials.
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Wazniejsza aparatura naukowa bedaca w po-

siadaniu Katedry:

uktad do syntezy materialow w tuku
elektrycznym z bezkontaktowym zapto-
nem,

aparatura Czochralskiego do otrzymy-
wania monokrysztalow,

uktad do pomiaru opornosci elektrycz-
nej,

uktad do pomiaru magnetostryke;ji,

aparatura do pomiaru efektu magneto-
elektrycznego,

uktad do elektrycznego polaryzowania

aparatura do elektrolitycznego wzboga-
cania prob wody w tryt;

systemy analityczne do pomiaru gazow
sladowych w atmosferze;

system analityczny do pomiaru strumie-
ni gazow sladowych wymienianych mie-
dzy atmosfera i powierzchnia ziemi;

systemy analityczne do pomiaru stosun-
kéw izotopowych pierwiastkéw lekkich
(H, C, O, N) w réznych matrycach;

system do pomiaru aktywnosci natu-
ralnych i sztucznych nuklidéw gamma-
promieniotworczych w probkach statych
i ciektych z wykorzystaniem spektrome-
trii gamma,;

spektrometry cieklo-scyntylacyjne do
pomiarow niskich aktywnosci izoto-
p6éw promieniotworczych (PH, C, %Sr,

210pPh, 222Rn, izotopy uranu, toru i radu);

stanowisko pomiarowe do pomiaréw pa-
rametrow neutronowych materiatow.
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Achievements / Osiagniecia

Finding anomalous correlations in fourth
cumulants of baryons measured in relativi-
stic heavy-ion collisions

Application of carbon and nitrogen isoto-
pe analyses of total suspended particulate
matter in Krakow air for source attribution
research

Mobile measurements of suspended parti-
culate matter PM10 in southern Poland
(Krakéw agglomeration, southern Malo-
polska and Upper Silesia region)

Synthesis and studies of new Thgo7 Dyg.73
(Fe/Al)2 materials with giant magneto-
striction.

Stwierdzenie istnienia niestandardowych
korelacji w kumulantach czwartego rze-
du rozktadu barionéw w relatywistycznych
zderzeniach jadrowych

Zastosowanie sktadu izotopowego wegla i
azotu do identyfikacji zrodel pytu zawie-
szonego w atmosferze Krakowa

Mobilne pomiary stezen pyloéw zawieszo-
nych PM10 w obrebie Krakowa, Podhala
oraz Gérnego Slaska

Synteza i badanie wtasciwosci nowych ma-
teriatéw Thgo7Dyo73 (Fe/Al)2 posiadaja-
cych ogromna magnetostrykcje.

Activity / Dzialalnosé organizacyjna

P.Bozek

Member of Committee of Physics, Polish
Academy of Science.

Ch. Nguyen Dinh

Cztonek Komitetu Fizyki Polskiej Akademii
Nauk

Member of the Editorial Board of the Inter-
national Journal of Nuclear Energy Science
and Engineering (since 2011)

Member of the Editorial Board of Journal of
Pollution Effects & Control.

Czlonek zespotu redakcyjnego czasopisma
"International Journal of Nuclear Energy
Science and Engineering”

Cztonek zespolu redakcyjnego czasopisma
“Journal of Pollution Effects & Control”



K. Rozanski

Member of the Polish National Commit-
tee, International Geosphere and Biosphere
Programme of the International Council for
Science, Polish Academy of Science.

Member of the Editorial Board of the journal
“Isotopes in Environmental and Health Stu-
dies (since 2000)

Vice-chairman of the Society of Research on
Environmental Changes “GEOSPHERE”

Member of the Council of School of Envi-
ronment Protection and Engineering, AGH
University

Chair of Disciplinary Commission for Acade-
mic and Research Staff at AGH University
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Cztonek Polskiego Komitetu ds. Wspotpracy
z Miedzynarodowym Programem Badan Geo-
sfery i Biosfery Miedzynarodowego Komitetu
Nauki, przy Prezydium Polskiej Akademii
Nauk

Cztonek komitetu redakcyjnego czasopisma
“Isotopes in Environmental and Health Stu-
dies (od 2000 roku)

Vice-prezes Towarzystwa Badania Przemian
Srodowiska “GEOSFERA”

Cztonek Rady Szkoty Ochrony i Inzynierii
Srodowiska im. Walerego Goetla AGH

Przewodniczacy Komisji Dyscyplinarnej ds.
Nauczycieli Akademickich AGH
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Overall Human Mortality and Morbidity due to Exposure to Air Pollution

L. Samek

AGH University of Science and Technology, Krakéw, Poland
Faculty of Physics and Applied Computer Science
Department of Medical Physics and Biophysics,

The current level of ambient air pollution continues to be high, although it is decreasing
from year to year. The species which are being most extensively studied are PM10, PM2.5
and NOs . The concentration of SO remains at a relatively low level compared to that
representative of the previous century, following a significant decrease of SOy concentra-
tion in air during that period of time. Different pollutants may have significantly different
exposure-response characteristics [1]. PM10 are “thoratic” particles that can penetrate in-
to the lower respiratory system. PM2.5 are “respirable” particles that can penetrate into
the gas-exchange region of the lungs [2]. Although individual air pollutants can exert their
own specific toxic effects on the respiratory and cardiovascular systems ozone, nitrogen oxi-
des and suspended particulates all share the common property of being potential oxidants,
either through direct effects on lipids and proteins or indirectly through the activation of
intracellural oxidant pathways [2]. Air pollution can cause increasing hospital admissions for
respiratory and cardiovascular diseases, asthma attacks, acute bronchitis and lung function
decline. Premature mortality and morbidity may be a result of exposure to polluted air.

In this study, AirQ software [3] was employed to determine the dependence of total mor-
tality, respiratory track mortality, cardiovascular mortality as well as hospital admissions,
both due to respiratory track diseases and cardiovascular illnesses, on the exposure to PM10,
PM2.5, and NO, in Krakow, Poland. Data consisting of concentrations of PM10, PM2.5 and
NO, was used in this study. This data was obtained from the website of the Voivodeship
Inspectorate for Environmental Protection (WIOS) in Krakéw [4]. Data from WIOS in Kra-
kow was pre-processed prior to being input to the AirQ software Values for total mortality,
cardiovascular mortality, respiratory mortality, hospital admissions due to cardiovascular di-
seases and hospital admissions due to respiratory diseases) attributed to exposure to PM10
were calculated. The relevant studies were performed for Krakéw inhabitants during the 2005
— 2013 period. The population of Krakow was 756 000 at the time when the research was
carried out. Values were calculated per 100 000 inhabitants and were determined with a 95%
confidence level. Total mortality due to exposure to PM10 in 2005 was 41 deaths per 100 000
and dropped to 30.1 deaths in 2013. Cardiovascular mortality due to exposure to PM10 was
two times lower then total mortality. The number of hospital admission attributed to car-
diovascular diseases was three times as high as cardiovascular mortality. However, hospital
admissions due to respiratory diseases were more than ten times higher than the number of
respiratory mortalities. There were 55 and 4.2 cases, respectively, in 2005, and 40 and 3.1 ca-
ses, respectively, in 2013. Cardiovascular mortalities were five times higher than respiratory
mortalities in the period of study. By contrast, the hospital admissions for respiratory and
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cardiovascular diseases were approximately equal in the investigated time period. The total
mortality attributed to exposure to PM2.5 was approximately equal to 45 deaths per year
per 100 000 inhabitants which was higher than that attributed to exposure to PM10. Signi-
ficantly lower values of total mortalities were obtained when examining the influence of NO
2 concentrations. Total mortalities were approximately equal to 10 deaths per year per 100
000 inhabitants for NOy exposure. The concentrations of NOy decreased during the period of
studies. However, the concentrations of both PM10 and PM2.5 remain high. For this reason,
air pollutants continue to have a significant influence on human health. The highest impact
on total mortality was due to exposure to PM2.5 and the second highest was due to PM10.
During the period between 2005 and 2013 the lowest impact on total mortality was due to
NO 2 . Total mortality attributed to exposure to PM10 and PM2.5 is 4 to 5 times higher
than total mortality attributed to exposure to NO 2 . Figure 1 shows the calculated health
impact of PM10 exposure in the years 2006 and 2013. In the year 2006, the highest annual
concentration of PM10 was observed and in the year 2013 the lowest annual concentration of
PM10 was measured. Accordingly, the highest (2006) and the lowest (2013) number of cases
attributed to exposure to air pollution were observed. Total mortality determinedfor 2006
was equal to 50 per 100 000 inhabitants and dropped to 30 in 2013. The number of cases
for the year 2013 was almost two times lower than that for 2006. Cardiovascular mortality
reached 50% of total mortality for both years. In contrast, respiratory mortality was only
10% of total mortality in both years. Cardiovascular mortality was comparable to hospital
admissions due to cardiovascular diseases. However, hospital admissions caused by respira-
tory diseases were 13 times higher than respiratory mortality. It is worth mentioning that
during the years 2009-2013 PM2.5 concentration dropped by 15.9% which was accompanied
by a drop in total mortality attributed to PM2.5 of 12.8% in the city of Krakéw. Similar
calculations have shown that in Krakow, in the 2005-2013 time period, concentration of
PM10 was lowered by 23% and attributable health effects dropped by about 26%. In the
case of NO, in the same period of time a decrease in concentration of 4.8% was observed.
Additionally, the total mortality attributed to exposure to NO, decreased by 6%.
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Comparative results of the calculated health impact attributed to exposure to PM10 for the years 2006 and
2013.

The results obtained with the use of AirQ) software for Krakéw imply that exposure to
polluted air can cause serious health problems. It would be beneficial to perform an ana-
lysis of epidemiological data for the city in comparison with the results presented in this
manuscript to obtain more detailed insight on the impact of air pollution on human health.
Results of this work were published in [5]. AKNOWLEDGEMENTS: The International Ato-

mic Energy Agency, Technical Cooperation Project for Europe number RER/1/008, and the
Polish Ministry of Science and Higher Education and its grants for Scientific Research no
11.11.220.01 partially financed this work.
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Titanium dioxide nanoparticles influence antioxidant status in plants
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Titanium dioxide (IV) nanoparticles (nano-TiO,) are among the most manufactured metal
nanoparticles with annual worldwide production above 10 000 metric tons (United States
EPA, 2009). In Europe nano-TiOy concentrations reached 1.28 ug/kg/year in soil [1]. It is
predicted that an appreciable amount of nano-TiO, will enter the food chain [2]. Mounting
evidence has proved that nano-TiO, causes lipid peroxidation and promotes formation of
reactive oxygen species (ROS) that induce cell and DNA damage [3]. It was also proved that
plants grown in soil polluted with nano-TiO,, absorb it and transport it to the organs [2].
The behavior of nano-TiO is nowadays under scientific debate. Hence, toxicological studies
have become extremely relevant.

Plants have evolved antioxidant defense systems to avoid the negative effects of ROS
overproduction [4]. These responses include enzymatic and non-enzymatic antioxidants [5].
Among them, tocochromanols play the most important role.

We took advantage of Arabidopsis thaliana as a model species to analyze the effect of
nano-TiOs on its antioxidant response. We analyzed the effect of a range of nano-TiO,
concentrations (100 — 1000ug/ml) on growth, vitamin E content and the expression of its
biosynthetic genes. To the best our knowledge, this is the first report concerning the effect
of nano-TiOy on the vitamin E status in plants. To confirm that nanoparticle treated seeds
absorb particles from the solutions we carried out an ICP-OES analysis. The leaves of A.
thaliana had a Ti concentration ranging from 0.91 + 0.1 to 1.54 £+ 0.06 ug/g dry weight.
Nano-TiO, treatments of seeds significantly reduced plant biomass even at the lowest tested
concentrations (Table 1).
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Nano-TiO: . Plant biomass
concentration [pg/ml] | [FW, g]
Control 2.10+0.12
100 1.17 £0.16*
250 1.32 +£0.50
500 0.74 +0.09
1000 0.95 £ 0.20%*

Table 1. The effect of seed treatment by different concentrations of nano-TiOs on the biomass of 5-week-
old Arabidopsis thaliana plants. FW — fresh weight. Data are means + SE (n = 6). (*** = P < 0.001,
=P <0.01, *=P <0.05).

The chlorophyll content was affected by nano-TiO, treatment and this phenomenon was
concentration-dependent. Figure 1 shows tocochromanol content in the leaves of nano-treated
plants. Under lower nano-TiO, concentrations the total tocochromanol content was slightly
lower than in the control plants, whereas under 1000 pg/ml it reached the value measured for
control plants (Fig. 1). The same trend was observed for a-tocopherol (Fig. 2, left, dashed
bars). When we exposed those plants to high-light preceded by D50 infiltration, we noticed
an increase in the antioxidant level with increasing nano-TiOq concentrations (Fig. 2, right).
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Figure 1. Total tocochromanols and a-tocopherol content in it (dashed bars) in Arabidopsis thaliana plants
whose seeds were soaked with nano-TiOs. Plants without illumination (left) and subjected to high light
stress preceded by D20 infiltration (right). Data are means + SE (n = 5).

Nano-TiOs treatment influences the expression of all the tocochromanol biosynthetic ge-
nes (vte). Under lower and intermediate nano-TiO, treatment, all genes were down-regulated
(Fig. 2) and the tocochromanol level was lower under the same concentrations (Fig. 1). In
leaves of 1000 pg/ml nano-TiO-treated plants tocochromanol content reached the value
observed for control plants (Fig. 2, left).
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Figure 2. Relative expression level of vte genes in Arabidopsis thaliana leaves. Plant seeds were treated with
different concentrations of nano-TiO;3. Data are means + SE (n = 5).

We conclude that the presence of nano-TiOy in leaves causes a decrease in chlorophyll
content and plant biomass. Nano-TiO, influences vitamin E content by the regulation of
the expression level of its biosynthetic genes. Under lower tested nano-TiOs concentrations
the vte genes were down-regulated, whereas under higher doses — up-regulated. Under HL
conditions the presence of nano-TiO, resulted in an increase in tocochromanol content. This
may be connected with nano-TiO5 photoactivation and the enhancement of ROS production.
It appears that higher nanoparticle concentrations cause membrane lipid peroxidation. Fur-
ther studies are needed to uncover the behavior of a plants under environmentally relevant
concentrations.
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1. Background.

Although the number of research and practical applications of nanoparticles (NPs) in the
biomedical field has rapidly expanded, potential toxicities of these novel materials are still
very poorly known [1]. Investigations of NPs toxicity have been mostly carried out in vitro
on cell cultures and thus their results do not reflect the behavior of these nanomaterials
in more complex biological systems including living organisms [2]. Because among different
nanomaterials, magnetic NPs have the greatest potential to revolutionize current clinical
diagnostic and therapeutic techniques they were selected for the present study [3]. The main
purpose of the investigation was determination of elemental changes occurring in the liver
as a result of iron oxides nanoparticles (IONPs) injection.

2. Materials and methods.

The study was carried out on rats. At the 60th day of animals postnatal life they were
divided into four groups. Three of them were intravenously injected with iron oxides (II,
IIT) PEG functionalized NPs (Sigma Aldrich, 747408) dispersed in the mannitol solution
(mannitol 10% solution for Infusion, Baxter). The hydrodynamic diameter and zeta potential
of NPs were measured using DLS method at a wavelength of 633 nm and were estimated to
be 35 nm and -98mV, respectively. The concentration of Fe in the solution was equal to 8
ppms. Taking into account the injected volume and animal body mass, the rats were exposed
to the 1-2 orders of magnitude lower doses of NPs than doses used in clinical diagnostics,
and significantly lower than those used in previous animal studies. The livers were taken
from animals at the three different times (2, 24 hours and 7 days) passing from the injection
of NPs what allowed to detect early and long-term changes in the accumulation of NPs
as well as elemental anomalies occurring in the liver as a result of their action. Before
elemental analysis the tissues were subjected to microwave-assisted digestion process in high
purity nitric acid (100441/Suprapur® nitric acid 65%, density 1.39g/ml, Merck Group).
The concentrations of Fe and other elements (mainly Ca, Cu, Zn and Se) in the liver were
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measured using total reflection X-ray fluorescence (TXRF) spectrometry. Extremely high
sensitivity and low detection limits offered through the technique allowed for the analysis of
subtle changes in the accumulation of the elements under interest. All TXRF measurements
were performed in the Laboratory of X-ray Methods (Jan Kochanowski University, Kielce)
using 52 PICOFOXTM (Bruker Nano) automatic analytical instrument.
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Figure 1. The comparison of median, minimal and maximal values of Fe, Ca and Cu concentrations in liver
between animals treated with IONPs (2H, 24H and 7D groups) and controls (N). Statistically significant
(comparing to control) changes in elemental concentration were followed by p-values of U test. Additionally,
increases were marked in red, whilst decreases in blue.

3. Results.

The obtained results showed that the injection of animals with relatively low doses of
IONPs led to significant changes in the concentrations of Fe, Ca and Cu within liver what
one can see in the Figure 1. The concentration of Fe in the liver significantly increased 2 ho-
urs after injection of IONPs and 22 hours later reached the normal level. Despite this, seven
days after exposure to NPs the level of Ca in the liver was still significantly higher comparing
to controls. NPs-induced injury is usually connected with reactive oxygen species generation
and subsequent oxidative stress [1,2]. In turn, one of the key pathophysiological outcomes of
oxidative insults during metal NPs exposure is an alteration of calcium homeostasis [5]. The
opposite relation was found for Cu. The concentration of this element significantly decre-
ased in liver after IONPs administration. Such result is probably an effect of ceruloplasmine
release from the liver to the plasma. Ceruloplasmin is glycoprotein synthetized in the liver
hepatocytes that carries around 95% of the plasma Cu in mammals [3]. Its main activity is
assumed to be that of ferroxidase [4] and, as a ferroxidase, ceruloplasmine participates in the
regulation of Fe homeostasis through the catalysis of its oxidation from Fe2+ to Fe3+ [6,8].
The present investigation are continued. The next step of the study will be the analysis of
elemental anomalies occurring in the other organs as a result of exposure to IONPs as well
as comparison of early and long-term elemental changes after the treatment with the higher
doses of NPs that are used in clinical diagnostics.
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1. Introduction.

Sigma (o) phase belongs to the Frank-Kasper (FK) family of phases which are also desi-
gnated as topologically close-packed (TCP) structures. Their characteristic features are high
values (12-16) of coordination numbers. An interest in o (and other FK-phases) is twofold:
first, for practical reasons, and, second for scientific ones. The former stems from the de-
trimental effect of o on many useful properties of technologically important materials e. g.
steels, super alloys, and high entropy alloys. Its presence, even in low percentage, signifi-
cantly deteriorates mechanical strength and resistance to high temperature corrosion. The
scientific interest in o is challenged by its complex crystallographic structure (tetragonal unit
cell - space group Dy} - P4y /mnm - with 30 atoms residing on 5 non-equivalent lattice sites),
and physical properties. They can be readily tailored by changing alloy elements and their
chemical composition (o can exists in a certain composition range). Magnetism of o in the
Fe-V system was revealed in early 1960s [1], and, until recently, regarded as ferromagnetism.
Recently, its re-entrant character has been revealed [2]. The Fe-V system is especially inte-
resting with regard to o, as it can be formed within compositional range of ~ 33-65 at% V
[3]. This gives a unique opportunity for studying the effect of composition on its physical
properties. Here we report on magnetic and dynamical properties found in a FegyVy alloy
using Méssbauer spectroscopy (MS), AC and DC magnetic susceptibilities techniques.

2.1. Magnetic ordering (Curie) temperature, T¢

It has been determined both from a temperature dependence of the average hyperfine field,
(B), as well as from a temperature dependences of AC and DC susceptibilities. Corresponding
measurements are shown in Fig 1. The former yielded T¢=312.4(5) K, while the latter gave
312(2) K.
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Figure 1. Temperature dependence of: (left) the average hyperfine field, (B), and (right) magnetization
measured in zero-field cooling (ZFC) and in field cooling (FC) modes in an external field of 10 Oe.

2.2. Spin-glass behavior

A bifurcation effect observed in Fig. 1 testifies to irreversibility in the magnetic behavior,
a feature characteristic, among other, of spin glasses (SGs). To shed more light on the
issue AC magnetic susceptibility measurements vs. temperature and frequencies were carried
out. Based on them various characteristics relevant to the SGs have been determined. In
particular, a shift of the maximum in the AC susceptibility, T, with frequency, f, regarded
as a hallmark of SGs was considered. The relevant figure of merit, RST = AAT/; /g jj;f = 0.002,
has a value characteristic of canonical SGs. Analysis of the data in terms of the Vogel-Fulcher
law and the Tholence criterion support this finding [4].

2.3. Debye temperature, ©p

The value of ©p can be determined either from a temperature dependence of the center
shift, CS, or from the recoil-free factor, f. The former is related to the average square velocity
of vibrations, < v? >, hence the kinetic energy, Ex, while the latter to the average square
amplitude of vibrations, < z? >, hence the potential energy (in the harmonic approximation),
Ep. The values of ©p obtained with these approaches are 403(17)K and 374(2)K, respectively

5].
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Figure 2. Temperature dependence of the average center shift, (C'S). The solid line represents the best fit to
the data in terms of the Debye model.
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2.4 Force constant, D, and vibrational energy

Figure 3 gives evidence that < v? > is linearly correlated with < 2% >. The force constant,
D, can be calculated based on this correlation. Namely, D = ma, where « is the slope
of the line in the < v? > — < 2% > relationship, and m is the mass of *"Fe atoms. In
this way D = 188(6) N/m was found. It compares well with the value of 157(2) N/m
derived from the Fe-partial density of states measured at 298K for a o-Fess5Cryr5 alloy
[6]. The obtained D-value can be next used to calculate a change of the potential energy,
AE, = 05D(< 2? > — < 22 >), in the studied temperature range as 18.8 meV. It agrees
well with the corresponding change of the kinetic energy viz. 18 meV which proves that the
lattice vibrations of Fe atoms in the studied alloy are harmonic within the accuracy of £5%.

A<v’> = 1.99(6)*A<x’*> - 0,3(1)

A<v’> [10* m?/s?]

0 1 2 3 4
A< 107 m

Figure 3. The mean-square velocity of the vibrating Fe atoms, < v? >, versus the mean-square amplitude of
these vibrations, < 22 >. The solid line represents the best linear fit to the data.
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Optical metamaterials are artificially generated structures specially engineered to interact
with light. Their properties and the specifics of the way they interact with electromagnetic
radiation are governed by their geometry rather than chemical composition. The charac-
teristic length scale in such structures is generally comparable to the wavelength of e-m
radiation. It is thus clear that in order to fabricate such materials one has to be able to
build on the sub-micron scale. One of the techniques especially suited for fabrication of sub-
micron three-dimensional structures is laser nanolithography, the advent of which allowed
for the fabrication of a range of such materials working in the optical range and the near-IR,
including photonic crystals [1], photonic quasicrystals [2], structures exhibiting asymmetric
transmission [3] or disordered structures with a photonic bandgap [4-6].

Here we have utilized a simple stochastic algorithm to find an optical metamaterial acting
as a half-wave or a quarter-wave plate, but in a broad frequency range in the near IR. Our
design is based on a metallic plate containing 100 pixels located on a 10x10 square grid. The
height of each pixel can range from 0 to 1.5 pum in discrete steps of 0.1 um. Thus the structure
resembles a city landscape of skyscrapers. The 10x10 grid is periodically repeated in both
directions. Linearly polarized electromagnetic wave is incident in the direction perpendicular
to the plate and is back-reflected by the metallic surface. However, as the height of each
pixel may differ, the wavefront is modified and the polarization state of the reflected wave
is strongly dependent on the pixel height distribution.

In order to determine the behavior of light reflected from the metamaterial surface we
perform computer simulations based on the Finite Difference Time Domain (FDTD) tech-
nique, which consists in solving Maxwell’s equations on a discrete grid in space and time.
This way we measure the polarization state of a wave reflected from our structure.

Our algorithm starts with a completely random plate - each pixel height is randomly
chosen from the set of allowed values. Then we simulate the interaction of light with the
plate and record amplitude reflection coefficients and their relative phase shift. In the next
stage the quality of the given metamaterial is assessed by means of a fitness function F’,
measuring how well the structure approximates the behavior of a quarter-wave or a half-
wave plate. Next the plate undergoes random modification - each pixel’s height is modified
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with a certain probability by a maximum of 2 steps up or down and the fitness function is
recalculated. If the modification leads to better properties (lower F' value) it is conserved,
otherwise it is rejected. The process is carried out step-wise until no further improvement
is observed in reasonable time. Many different solutions are evolved in parallel in order to
explore the vast parameter space (16'%° solutions) more effectively.
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Figure 1. a) Amplitude reflection coefficient ratio for a random structure and the result of optimization, b)
Relative phase shifts, ¢) Evolution of fitness values as a function of successful optimization step number, d)
Geometry of the final metamaterial.

Fig. 1 presents one selected result of the optimization process, where we searched for a
half-wave plate. Fig. 1a shows the ratio of amplitude reflection coefficients r, /7, which should
be equal to unity in a perfect structure. It is clear that while the initial random structure is
far from perfect in the desired wavenumber range (3000 to 4500 cm™?!, red curve), the final
metamaterial performs much better (black curve) - the ratio r,/r, is between 0.5 and 1.5
in the whole desired wavenumber range (except for one data point). Similarly (Fig. 2b), the
relative phase shift in the initial structure is far from the designed value of 180°, but after
optimization its mean value reaches 179° with the standard deviation of only 5 degrees.

In conclusion, we have shown that a simple stochastic algorithm is capable of finding an
optical metamaterial with desired properties. Here we only show data for a half-wave plate,
but we have also managed to find a structure acting as a quarter-wave plate. The same me-
thodology, with a suitable fitness function, may be utilized to design other metamaterials, for
instance twisting the polarization direction or modifying the polarization state in a different
way.
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The nanowires made of InSb are very interesting nanosystems for investigations of modern
concepts in nanoelectronics, and spintronics in particular. For example, in the presence of the
magnetic field, the phase coherent transport is observed in InSb nanowires at low temperatu-
res [1], and the quantization of the conductance in the nanosystems has been experimentally
confirmed more recently [2].

We have studied [3] the influence of the spin degree of freedom on the magnetotransport
properties of the three-dimensional InSb nanowire with a constriction placed at the half-
length of the nanowire, and in the presence of the magnetic field directed along the axis
of the nanowire. Utilization of the magnetoresistance effect in the nanowires, which can
possibly replace devices of larger extents, may be seen as an opportunity to enable high
sensitivity, while the small power consumption is ensured. Recent studies on nonmagnetic
[TT-V nanowires suggest such possibility for future high-density magneto-electric devices,
compatible with commercial silicon technology [4]. The available experimental reports show
that the change of MR sign can be related to the applied gate voltage in a number of different
materials, including organic semiconductors [5] and carbon nanotubes [6]. Our calculations
show that this effect can be also induced by the presence of the constriction in the nanowire.
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Figure 1. (a) Schematic of the nanowire with a single constriction. (b) Dependence of the transverse eigene-
nergy on the magnetic field at two distinct z-coordinates, at which the radius of the nanowire is equal to 20
nm (solid lines) or 15 nm (dashed lines). (¢) Same as (b), but as a function of the radius of the cross-section.

The assumed model allowed us to consider the InSb nanowire grown in [111] direction
(z-axis), and with a constriction in the middle of its length, as presented schematically in
Fig. 1(a). Within the effective mass approximation, the Hamiltonian used for the calculations
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included terms resulting from the confinement potential energy, electric field applied between
the contacts and the magnetic field along the axis of the nanowire. In the limit of low
electric fields, the change of the potential profile as well as the spin-orbit Rashba term can
be neglected. However, we include in our calculations the effect of the intrinsic spin—orbit
interaction which stems from the band structure by an appropriate renormalization of the
electron Landé factor according to the second-order of the k-p perturbation theory [7].
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Figure 2. Magnetoresistance as a function of: (a) radius of the constriction and magnetic field and (b) radius
of the constriction (cross sections of (a) at different magnetic fields; dashed lines correspond to the results
obtained when spin of the electrons is neglected).

The results have been obtained within the three-dimensional model of the nanowire using
the adiabatic approximation [8], with the transverse states calculated by the variational
method. The associated z-dependent transverse-state energies create the effective-potential
barriers and modify the Landé factor, making it the position- and magnetic-field dependent
quantity. The effective g-factor is a monotonically decreasing function of the nanowire radius,
and the effect of the magnetic field on the effective g-factor is negligibly small in the con-
striction region for the lowest-energy transverse mode. Using the two-current Mott model,
we have investigated the influence of the constriction radius and the magnetic field on the
spin conductance in the coherent regime of the transport. We have shown that the sign of
magnetoresistance can be reverted by changing the radius of the constriction, which strongly
affects the transverse states. On the contrary, the increase of the magnetic field while the
radius of the constriction is kept constant leads to the increase of the magnetoresistance but
does not change its sign. We have explained the positive/negative magnetoresistance trans-
ition as a combined result of the squeezing of the transverse electron states in the region of

the constriction and the spin Zeeman splitting.
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Generation of longitudinal electron’s oscillations in bilayer nanowire by pico-
second magnetic pulse
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In nanostructures, which include two vertically or laterally aligned quantum wires, the
electron transport properties are largely influenced by a tunnel coupling between transport
channels. Magnitude of this type of coupling can be easily modified by magnetic field which
may enhance as well as diminish it what obviously depends on the strength of magnetic field
but also on mutual arrangement of magnetic field, direction of tunnel coupling and the axis
of nanowire [1,2] If a direction of stationary magnetic field is perpendicular to the wire’s axis
but parallel to the coupled layers, the electron’s wave functions originated from different
layers are hybridized what results in opening of small pseudogaps in energy spectrum E(k)
[3,4,5]. In 2013 year it was demonstrated that the magnetic field of amplitude of half Tesla
can be created within the time interval less than one picosecond [6]. That gives possibility
for investigation of dynamical effects of magnetic hybridization in bilayer nanostructures.
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Figure 1. Cross-section of a bilayer nanowire. Magnetic pulse B = (0, B, (t),0) induces a rotational electric

field E(t) in which tries to push the electron densities localized in upper and in lower layers in opposite
directions.
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Figure 2. Expectation value of electron’s position [(a) and (c)], interlayer charge oscillations (d) and the
energy delivered to the system by the magnetic pulse (b) for a bilayer nanowire made of GaAs.

Here we study this problem theoretically for a 800-nm-long nanowire consisting of two
vertically coupled transport channels made of GaAs [7]. Cross section of considered nano-
structure is shown in Fig. 1. The confinig potential in vertical direction is approximated
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by formula V.(z) = Ve { sin[(1 + 2/b)7/2] + a sin [7(1 + z/b)|}, where V4, = 100meV
is the amplitude of central tunneling barrier, 2b = 30nm is the width of quantum well
in which the upper and lower transport layers are localized, while a is the parameter of
the confining potential’s asymmetry. Nanowire confines only one electron which is initially
localized in its center due to parabolic confinement of strength hwy = 1meV established
in x direction. Due to weak coupling of vertical (z-axis) and longitudinal (x-axis) degre-
es of freedom, the electron’s wave function can be approximated as linear combination of
time-dependent solutions for x direction and stationary solutions for vertical one, that is,

\I/(l‘, th) = fo\/[:l gO(JS,t) ) fk<z)

—

For a vector potential A = [—zB,(t), 0, 0], the matrix elements of single electron’s Hamil-
tonian have the following form
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where Ej, is an energy of f;, eigenstate, w. = eB,/m* is a cyclotron frequency, m* = 0.067
is a conductance band effective mass while p, is momentum operator of electron. When
the time-varying magnetic field (magnetic pulse) piercies the wire, the off-diagonal elements
which are linear with p, may change the electron’s momentum. The classical countepart of
this effect is the Faraday’s law (V x E=-0 = é) The rotational electric field induced
in upper and lower transport layers pushes the electron densities localized in these layers in
opposite directions what is schematically depicted in Fig.1. When the confinement in vertical
direction is symmetric (o = 0) the upper and lower parts of charge density moves along the
wire’s axis in anti-phase [Fig.2(a)]. If this symmetry is broken (o > 0) then the majority of
charge density localized in upper layer drags the minor one (lower layer) in the same direction
what results in their synchroneous motion [Fig.2(c)] along the wire with small oscillations
of charge between layers [Fig.2(d)]. Interaction of electron with magnetic pulse means that
some amount of energy delivered to the system is transformed into motion energy. Efficiency
of this process depends on asymmetry of the confining potential as well as on duration time

of magnetic pulse what shows Fig.2(b).
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ging in proton-proton collisions at the LHC in the ATLAS experiment

L. ADAMCZYK, T. BOLD, W. DABROWSKI, G. GACH, I. GRABOWSKA-BOLD, D. KI-
SIELEWSKA, T.Z. KOWALSKI, S. KOPERNY, B. MINDUR, M. PRZYBYCIEN

Members of the ATLAS Collaboration
Department of Particle Interactions and Detection Techniques

Faculty of Physics and Applied Computer Science, AGH University of Science and Technology, Krakéw, Poland

The total cross section in hadronic scattering experiments is traditionally broken into
elastic (pp — pp), single-diffractive dissociation (pp — Xp), double-diffractive dissociation
(pp — XY) and non-diffractive contributions. Diffractive processes are predicted to occur in
about of 30% of collisions at LHC energies, with a large theoretical uncertainty. The inelastic
cross section is dominated by non-perturbative processes and therefore cannot be reliably
predicted from first principles in QCD. The total cross section characterizes a fundamental
process of the strong interaction. Its energy dependence has been studied at each new range
of available energies.

Based on a data sample of proton-proton collisions collected at 8 TeV in 2012, the ATLAS
Collaboration measured elastic and total cross sections[1]. The elastic scattering data were
recorded with ALFA sub-detector (Absolute Luminosity for ATLAS)[2]. It consists of Roman
Pot tracking detector stations placed at distance of 237 m and 241 m on either side of
the ATLAS interaction point. Fig. 1 shows comparison of total and elastic cross-section
measurements performed by ATLAS with other published measurements. The measurements
at 8 TeV are significantly more precise than previous measurements.
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Figure 1. Comparison of total and elastic cross-section measurements performed by the ATLAS experiment
with other published measurements.
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The ATLAS AGH group played significant role in extension of the ALFA physics program
at 8 TeV to diffractive measurements. In 2016 the analysis of inclusive single-diffractive dis-
sociation (pp — Xp) and exclusive central production of pion pairs (pp — prmp) showed
significant progress. In parallel preliminary studies of the data collected in 2015 at 13 TeV
were performed. Significantly larger data sample collected in 2015 will allow partial wave
analysis of the centrally produced low mass diffractive states in the region of hypothetical
bound state of gluons (glueballs).The prediction that glueballs exist is one of the most impor-
tant predictions of the Standard Model of particle physics that has not yet been confirmed
experimentally.

All experiments at the LHC are searching for a sign of “new physics”, i.e. particles that
do not fit in Standard Model and are heralds of a more fundamental underlying theory. One
of the possible tools to search for unexpected is the study of the photon-photon interactions.
The photons interact via the very well-established rules of the Standard Model and are
very well predicted. At very high energy many corrections are required in the calculations,
in particular corrections from contributions of hereto unknown particles. In proton-proton
interaction such rare events can be caused by the emission of two energetic photons, one
from each interacting proton. If the process is exclusive the two photon system is completely
determined by the properties of the two forward protons.

The properties of the central system produced in the photon-photon interaction must
precisely match the properties predicted from the forward protons. This match provide ad-
ditional selection criterion on such events and rejects backgrounds from other processes. At
high luminosity forward proton tagging is not enough to select protons coming from inte-
raction of interest out of protons coming from other usually soft pile-up interactions. For
many years forward physics community at the LHC has developed an idea to measure pre-
cisely also the time of arrival of the protons in the forward detectors, and thus know if the
protons come from the vertex of interest. For such purposes ATLAS propose to build[2] new
radiation hard forward proton (AFP) detectors consisting of a silicon 3D pixel tracker and
quartic time of flight detectors.

In 2016 two AFP detectors at 205 m and 214 m from ATLAS interaction point were
installed. They will be complemented in 2017 by two more AFP detectors on the other side
of ATLAS. Fig. 2 shows simulated x-y track position hit map of the diffractive protons and
raw pixel hit map from data taken during the LHC intensity ramp-up step on 10th of May
2016[3].

The AFP installation was the culmination of the intense program of detector construction
and the starting point of even more intense phase of physics analysis of the collected and
future data. The ATLAS AGH group is important part of this program contributing to the
development of the AFP detector simulation, reconstruction of the forward proton kinematics
and building software environment for data preparation for physics analysis. The ATLAS
AGH group provides direct financial support for AFP detector construction under the grant
from National Science Centre [4].
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The AGH-LHCb group has started to significantly contribute to the construction of the
UT [1] (Upstream Tracker) detector in 2014. The group is solely responsible for the design
of the novel front-end readout electronic ASIC (Application Specific Integrated Circuit) for
silicon micro-strip detectors for the modernised LHCb spectrometer. The chip, called SALT
(Silicon ASIC for LHCb Tracking), is able to read the analogue signal generated within the
silicon bulk within 25 ns (which corresponds to the LHC machine clock), digitise it with 6
bit resolution, perform involved digital processing and zero-suppression as well as re-format
and serialise the output data and send the for further processing to the High Level Trigger
system [2]. The upgraded LHCb detector will feature a truly revolutionary trigger system,
which will be fully implemented in software [3] and run in the powerful computing cluster
consisting of approximately 50 000 logical CPU cores. The SALT chip is a critical part of
this new readout scheme.

The main achievement of this ongoing design process is production of a novel fully-fledged
SoC (System on Chip) that feature a very complicated architecture providing unique functio-
nalities necessary for coping with detection system foreseen for the upgraded LHCb detector.
These requirements concerning: large number of readout channels per ASIC, finer channel
segmentation matched to sensor pitch, faster signal processing, lower power consumption per
channel, lower noise, better radiation hardness, on-chip implementation of analog-to-digital
(ADC) conversion, DSP — digital signal processing (e.g. baseline subtraction, common-mode
subtraction, zero suppression), slow control interfaces (e.g. I?C — Inter Integrated Circuit
protocol), fast serial data transmission as well as implementation of power pulsing and other
specific features that allows to compress the UT detector data output that amounts to ap-
proximately 240 Mb/s. Without the SALT chip the data taking with the upgraded LHCb
detector will not be possible.

The fact that AGH-LHCb group is completely responsible for such vital part of the new
detector shows the trust bestowed by the LHCb Collaboration in the designing team from
Krakow. Presently, the design phase has been finished and a full 128-channel prototype has
been produced and is being tested and integrated into the UT detector infrastructure. The
preliminary results confirmed major chip’s functionalities [4].

The AGH-LHCDb group take very active part in test beam experiments where prototype
sensors and readout blocks are being tested [5]. These studies are using the CERN SPS
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(Super Proton Synchrotron) proton beams to produce secondary particles (mainly pions).
The main tasks assigned to the AGH-LHCD group are: SALT chip emulation software (inclu-
ding full digital data processing chain), data analysis and detector shifts during data taking.
The analyses performed by the team members include spatial resolution measurements as
a function of the track angle and the radiation dose. These studies are quite involve and
time consuming, since apart from particle position reconstructed by the UT tested device
also a high quality tracks are required. These tracks are reconstructed by the dedicated pixel
telescope capable of performing stand-alone charged particle tracking. The synchronisation
procedure to match the reconstructed hit and the corresponding track is complex. Test beam
data analysis is a critical part of the design process and is used for debugging the constructed
detector.
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Numerous studies report elevated atmospheric COy concentrations in urban areas due
to presence of anthropogenic sources that increase local atmospheric CO, load and change
its isotopic composition (e.g. [1,2]). These anthropogenic sources of CO2 are of three main
categories: industrial, residential and traffic. The CO, which is being emitted by those sources
has distinct carbon isotope signatures (§'3C and §'*C values). The isotopic composition of
atmospheric CO2 in an urban area is also influenced by biogenic sources which isotopic
signatures can be shifted due to assimilation of local, *C-enriched CO, [3]. High-frequency
measurements of atmospheric CO, mixing ratios and their 6'3C isotope signatures have been
performed in Krakéw, Poland from 2011 to 2014.
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Figure 1. Top to bottom: (i) daily means of atmospheric CO2 mixing ratios measured in Krakéw during
the period June 2011 - July 2014 (black dots) and regional background CO2 level [5]; (ii) daily means of
§'3COy in Krakéw atmosphere and of local mean COs source, calculated using Keeling approach. §'3C
isotope signatures of major categories of COy sources in Krakéw (coal, gasoline, natural gas, biosphere)
are also indicated [2,3]; (iii) bi-weekly means of radiocarbon content in atmospheric COy in Krakéw and
Kasprowy Wierch station.

Picarro G2101i analyzer based on absorption of laser light in near-infrared region has
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been used for this purpose. The mean 6'3C signature of the CO, source was calculated
on daily basis using Keeling approach (e.g. [3]). Atmospheric *CO, measurements were
conducted in Krakéw and at Kasprowy Wierch regional baseline station on cumulative, bi-
weekly samples. Regional background COs mixing ratios were obtained from NOAA database
[4]. The resulting data records are presented in Fig.1.

On average, the CO, mixing ratio measured in Krakéw was 26.5+1.8 ppm higher than
the regional background, with slight decreasing trend between 2011 and 2014. On monthly
basis, this difference was higher during winter (up to 45 ppm) and lower during summer (ca.
10 ppm).

The CO, mixing ratio in Krakéw, averaged over the observation period (2011-2014) was
422.5+ 1.5 ppm, to be compared to 396.0 + 1.0 ppm of the local baseline concentration
of this gas. Average COy excess in the local atmosphere (26.5+ 1.8 ppm) was due to local
emissions of carbon dioxide from the surface. Radiocarbon mass balance for atmospheric CO,
in Krakéw has been employed on annual and monthly basis to calculate the load of fossil
fuel derived CO2 in the local atmosphere [5]. The fossil fuel derived COs load averaged over
the observation period was 12.740.8 ppm, with the seasonal variability in the range of 5-25
ppm. The remaining 13.7+1.1 ppm represents local net biogenic input. Seasonal variability
of COy mixing ratio in Krakéw atmosphere is controlled by seasonality of the sources, rather
than natural biospheric cycle. During cold season, high loads of fossil fuel derived CO4y were
present because of increased fuel consumption (Fig. 2).

460

450 | © ngsilf_LleIs burning
I Biogenic
m Background

440
430
420
410
400
390
380

CO, [ppm]

v v o veEvivil IX X XX
Month

Figure 2. Mean seasonal variations of COs mixing ratio in Krakéw atmosphere during the period 2011-2014,
separated into local background [4], biogenic, and fossil fuel derived components.

During warm season, biospheric emissions were more pronounced. Biogenic CO, load
in the urban atmosphere was changing from approximately 6 ppm during spring time to
24 ppm during autumn. On regional scale, the photosynthetic uptake of CO, is certainly a
dominating process during summer but at the local scale (urban environment) the respiration
prevails. Main fuel types that are being consumed by Krakéw agglomeration (coal, gasoline
and natural gas) have distinct 6'3C signatures (cf. Fig.1; [2]). This information was used to
separate the fossil fuel load into contributions coming from these three sources. The 13C mass
balance based on average values for the entire observation period (2011-2014) was employed
for this puropose. On average, 27 ppm of COywere emitted annually by the local sources to
the Krakéw atmosphere. Of that, 52 % was emitted by biosphere, 18% came from natural
gas burning, 16% from coal burning, and the remaining 14% was emitted by traffic.
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Deterioration of air quality in urban centres is a growing problem of global significance
[1]. This spurs research towards better understanding of parameters controlling air quality
in urban environment, such as the sources of particulate matter and gaseous contaminants,
spatial and temporal variability of air quality, impact of atmospheric dynamics on the air
quality, and some others. Krakow belongs to four largest cities in Poland. With nearly one
million inhabitants, rapidly growing car traffic and significant industrial activities, Krakow
agglomeration is representative for a typical urban environment in eastern Europe. Charac-
teristic features of the local climate are generally weak winds (annual average around 2.7
m/s) and frequent inversions, extending sometimes over several days, particularly during
winter seasons, favor accumulation of pollutants originating from surface emissions in the
atmosphere over the city. Krakow ranks among the most polluted cities in Europe. There is
an ongoing discussion on the impact of different sources of total suspended particulate mat-
ter (TSPM) on the quality of city’s atmosphere, such as traffic, low- and high-level emissions
related to burning of coal for heating purposes, resuspension of street dust, and some others.
The presented work was aimed at exploring possibilities of using carbon isotope composition
of total particulate matter collected in Krakow atmosphere for a better characterization of
TSPM sources in the city, with the focus on seasonal changes of the character and strength
of those sources. Archived samples of TSPM deposited on quartz filters were used for this
purpose (Fig. 1). The sampling interval for each filter was between five and twenty days.
The analyzed filters cover the period from 2005 to 2010 [2]. For each year one pair of filters
representing summer and winter season was selected.

Figure 1. Example of total suspended particulate matter deposited on quartz filter over the period of 2 weeks
during winter season in Krakow [3].

The mean values of the measured parameters for each filter (percentage of total carbon on
the filter, '*C and 'C content in the total carbon) revealed large seasonal contrast (Table 1).
During winter, the total carbon accounted for approximately 50% of TSPM mass collected
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Period | Carbon content (%) | 6C (%) ppF (%)
Winter 52.7+4.1 —24.8+0.2 | 66.21+2.8
Summer 379+24 —26.9+£03 | 381+28

Table 1. Mean values of the parameters measured for TSPM collected on filters during summer and winter
(2005-2011 period).

on the filter. During summer, total carbon content dropped to ca. 38%. Large summer-
winter contrast in fossil-fuel carbon fraction (pFF) derived from AMS radiocarbon analyses
was found, with significant year-to-year fluctuations (Tablel, Fig. 2). The mean pFF value
over the period 2005-2010 was 66.2 and 38.1%), for winter and summer samples, respectively.
Slight decreasing trend of pFF values for winter samples was observed (Fig.2), which could
be related to reduced input of TSPM from low-level emissions related to burning of coal for
heating purposes. Table 1. Mean values of the parameters measured for TSPM collected on
filters during summer and winter (2005-2011 period).

A strong positive correlation was found between °13C and pFF, suggesting intensified

burning of coal as the main source of fossil fuel-derived carbon during winter in the city
(Fig. 3).

w = 000345 + 199,08
A= 0,3623

Figure 2. Variations of fossil-fuel fraction (pFF) of the total carbon present in the analysed samples of TSPM
(blue - winter; orange - summer).

Polish coals have pFF value of 100% and 6*3C in the range from -23.5 to -24.5%. Thus,
intensified burning of fossil fuels during winter may lead to the observed elevated §*3C values
during this time of the year. Carbon particles may also originate from exhaust of diesel
engines. Diesel fuel has 6C around -29%. As the contribution of this source is roughly
uniform throughout a year, it may influence the observed relationship between §'3C and
pFF only marginally. Intensified burning of fossil fuels during winter was also reflected in
larger percentage of fossil carbon in gaseous COj present in the city atmosphere (ffCO,)
during winter (Fig.4).

Radiocarbon content in atmospheric CO2 in Krakow was measured in bi-weekly cumu-
lative samples of COy extracted from air and analyzed using benzene synthesis and liquid
scintillation spectrometry [4]. The linear relationship observed between pFF and ffCO, (Fig.
4), when extrapolated to the ffCO5 value equal zero, gives the pFF value of ca. 30%. This
suggests that there are additional sources of fossil carbon in TSPM when compared to at-
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Figure 3. Relationship between 6'3C and pFF in the total carbon present in the analysed samples of TSPM
deposited on filters.

PFF [%]

1,0 0,0 1.0 20 3
ffCO, [%]

Figure 4. Relationship between fossil-fuel fraction (pFF) in the total carbon present in the analysed samples

of TSPM and the percentage of fossil carbon (ffCO3) present in the city atmosphere in the form of gaseous
COo.

mospheric COy reservoir. Most probably, the main source of this carbon is wearing of car
tires and asphalt.
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Measurement of forward W and Z boson production in association with jets in proton-
proton collisions at /s = 8 TeV.

R. Aaij, [et al.], M. FIRLEJ, [et al.], T. FIUTOWSKI, [et al.], M. IDZIK, [et al.], W.
KUCEWICZ, [et al.], P. MORAWSKI, [et al.], J. MORON, [et al.], A. OBEAKOWSKA-
MUCHA, [et al.], K. SWIENTEK, [et al.], T. SZUMLAK, [et al..

The Journal of High Energy Physics 2016 iss. 5 art. no. 131.

Measurement of forward W and Z boson production in pp collisions at /s = 8 TeV.
R. Aaij, [et al.], M. FIRLEJ, [et al.], T. FIUTOWSKI, [et al.], M. IDZIK, [et al.], W.
KUCEWICYZ, [et al.], P. MORAWSKI, [et al.], J. MORON, et al.], A. OBLAKOWSKA-
MUCHA, [et al.], K. SWIENTEK, [et al.], T. SZUMLAK, [et al].

The Journal of High Energy Physics 2016 iss. 1 art. no. 155.

Measurement of forward W — ev production in pp collisions at /s = 8 TeV.

R. Aaij, [et al.], M. FIRLEJ, [et al.], T. FIUTOWSKI, [et al.], M. IDZIK, [et al.], W.
KUCEWICZ, [et al.], P. MORAWSKI, [et al.], J. MORON, [et al.], A. OBEAKOWSKA-
MUCHA, [et al.], K. SWIENTEK, [et al.], T. SZUMLAK, [et al..

The Journal of High Energy Physics 2016 iss. 10 art. no. 30.



165.

166.

167.

168.

169.

170.

171.

123

Measurement of jet activity in top quark events using the ey final state with two b-
tagged jets in pp collisions at /s = 8 TeV with the ATLAS detector.

M. Aaboud, [et al.], L. ADAMCZYK, [et al.], T. BOLD, [et al.], W. DABROWSKI,
let al.], G. P. GACH, [et al.], . GRABOWSKA-BOLD, [et al.], D. KISIELEWSKA,
let al.], S. KOPERNY, et al.], T. Z. KOWALSKI, [et al.], B. MINDUR, [et al.], M.
PRZYBYCIEN, [et al], A. ZEMEA, [et al.].

The Journal of High Energy Physics 2016 iss. 9 art. no. 074.

Measurement of jet charge in dijet events from /s = 8 TeV pp collisions with the
ATLAS detector.

G. Aad, [et al.], L. ADAMCZYK, [et al.], T. BOLD, [et al.], W. DABROWSKI, [et al.],
M. DYNDAL,, [et al.], G.q. Gach, [et al.], . GRABOWSKA-BOLD, [et al.], D. KISIE-
LEWSKA, [et al.], S. KOPERNY, [et al.], T. Z. KOWALSKI, [et al.], B. MINDUR, [et
al], M. PRZYBYCIEN, [et al.], A. ZEMEA, [et al].

Physical Review. D 2016 vol. 93 iss. 5 art. no. 052003.

Measurement of the angular coefficients in Z-boson events using electron and muon pa-
irs from data taken at /s = 8 TeV with the ATLAS detector.

G. Aad, [et al.], L. ADAMCZYK, [et al.], T. BOLD, [et al.], W. DABROWSKI, [et al.],
M. Dyndat, [et al.], G. P. GACH, [et al.], . GRABOWSKA-BOLD, [et al.], D. KISIE-
LEWSKA, [et al.], S. KOPERNY, [et al.], T. Z. KOWALSKI, [et al.], B. MINDUR, [et
al.], M. PRZYBYCIEN, [et al.], A. ZEMLA, [et al.].

The Journal of High Energy Physics 2016 iss. 8 art. no. 159.

Measurement of the BY — D+ D)~ branching fractions.

R. Aaij, [et al.], M. FIRLEJ, [et al.], T. FIUTOWSKI, [et al.], M. IDZIK, [et al.], W.
KUCEWICZ, [et al.], P. MORAWSKI, [et al.], J. MORON, [et al.], A. OBLAKOWSKA-
MUCHA, [et al.], K. SWIENTEK, [et al.], T. SZUMLAK, [et al].

Physical Review. D 2016 vol. 93 iss. 9, art. no. 092008.

Measurement of the B — J/vn lifetime.

R. Aaij, [et al.], M. FIRLEJ, [et al], T. FIUTOWSKI, [et al.], M. IDZIK, [et al.], W.
KUCEWICZ, [et al.], P. MORAWSKI, [et al.], J. MORON, [et al.], A. OBEAKOWSKA-
MUCHA, [et al.], K. SWIENTEK, [et al.], T. SZUMLAK, [et al.].

Physics Letters. B 2016 vol. 762, s. 484-492.

Measurement of the bb dijet cross section in pp collisions at /s = 7 TeV with the
ATLAS detector.

M. Aaboud, [et al.], L. ADAMCZYK, [et al.], T. BOLD, [et al.], W. DABROWSKI,
[et al.], M. Dyndal, [et al.], G. P. GACH, [et al.], . GRABOWSKA-BOLD, [et al],
D. KISIELEWSKA, [et al.], S. KOPERNY, [et al.], T. Z. KOWALSKI, [et al.], B.
MINDUR, [et al.], M. PRZYBYCIEN, [et al], A. ZEMEA, [et al.].

The European Physical Journal. C, Particles and Fields 2016 vol. 76 iss. 12 art. no. 670.

Measurement of the centrality dependence of the charged-particle pseudorapidity distri-
bution in proton-lead collisions at /sy, = 5.02 TeV with the ATLAS detector.
G. Aad, [et al.], L. ADAMCZYK, [et al.], T. BOLD, [et al.], W. DABROWSKI, [et al.],
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172.

173.

174.

175.

176.

177.

M. DWUZNIK, [et al.], . GRABOWSKA-BOLD, [et al.], D. KISIELEWSKA, [et al.],
S. KOPERNY, [et al.], T. Z. KOWALSKI, [et al.], B. MINDUR, [et al.], M. PRZYBY-
CIEN, [et al.], A. ZEMEA, [et al].

The European Physical Journal. C; Particles and Fields 2016 vol. 76 iss. 4, art. no. 199.

Measurement of the charged-particle multiplicity inside jets from /s = 8 TeV pp colli-
sions with the ATLAS detector.

G. Aad, [et al.], L. ADAMCZYK, [et al.], T. BOLD, [et al.], W. DABROWSKI, [et al.],
M. DYNDAL, [et al.], G. P. GACH, [et al.], . GRABOWSKA-BOLD, [et al.], D. KI-
SIELEWSKA, [et al.], S. KOPERNY, [et al.], T. Z. KOWALSKI, [et al.], B. MINDUR,
et al.], M. PRZYBYCIEN, [et al.], A. ZEMEA, [et al.].

The European Physical Journal. C, Particles and Fields 2016 vol. 76 iss. 6 art. no. 322.

Measurement of the charge asymmetry in highly boosted top-quark pair production in
/s = 8 TeV pp collision data collected by the ATLAS experiment.

G. Aad, [et al.], L. ADAMCZYK, [et al.], T. BOLD, [et al.], W. DABROWSKI, [et
al.], M. DYNDAL, [et al.], G. P. GACH, [et al.], . GRABOWSKA-BOLD, [et al],
D. KISIELEWSKA, [et al.], S. KOPERNY, [et al.], T. Z. KOWALSKI, [et al.], B.
MINDUR, [et al.], M. PRZYBYCIEN, [et al], A. ZEMEA, [et al.].

Physics Letters. B 2016 vol. 756, s. 52-71.

Measurement of the charge asymmetry in top-quark pair production in the lepton-plus-
jets final state in pp collision data at /s = 8 TeV with the ATLAS detector.

G. Aad, [et al.], L. ADAMCZYK, [et al.], T. BOLD, [et al.], W. DABROWSKI, [et al.],
M. DYNDAL,, [et al.], G. P. Gach, [et al.] . GRABOWSKA-BOLD, [et al.], D. KISIE-
LEWSKA, [et al.], S. KOPERNY, [et al.], T. Z. KOWALSKI, [et al.], B. MINDUR, [et
al.], M. PRZYBYCIEN, let al.], A. ZEMLA, [et al.].

The European Physical Journal C 2016 vol. 76 iss. 2 art. no. 87.

Measurement of the CKM angle v from a combination of LHCb results.

R. Aaij, [et al.], M. Baszczyk, [et al.], M. FIRLEJ, [et al.], T. FIUTOWSKI, [et al.], M.
IDZIK, [et al.], W. KUCEWICZ, [et al.], P. MORAWSKI, [et al.], J. MORON, [et al.],
A. OBLAKOWSKA-MUCHA, [et al], K. SWIENTEK, [et al.], T. SZUMLAK, [et al.].
The Journal of High Energy Physics 2016 iss. 12 art. no. 087.

Measurement of the CKM angle v using B® — DK*® with D — K77~ decays.

R. Aaij, [et al], M. FIRLEJ, [et al.], T. FIUTOWSKI, [et al], M. IDZIK, [et al.], W.
KUCEWICZ, [et al.], P. MORAWSKI, [t al.], J. MORON, [et al.], A. OBLAKOWSK A-
MUCHA, [t al.], K. SWIENTEK, [et al.], T. SZUMLAK, [et al].

The Journal of High Energy Physics 2016 iss. 8 art. no. 137.

Measurement of the correlation between the polar angles of leptons from top quark
decays in the helicity basis at /s = 7 TeV using the ATLAS detector.

G. Aad, [et al.], L. ADAMCZYK, [et al.], T. BOLD, [et al.], W. DABROWSKI, [et al.],
M. DYNDAL, [et al.], . GRABOWSKA-BOLD, [et al.], D. KISIELEWSKA, [et al.],
S. KOPERNY, [et al.], T. Z. KOWALSKI, [et al.], B. MINDUR, [et al.], M. PRZYBY-
CIEN, [et al.], A. ZEMLA, [et al].



178.

179.

180.

181.

182.

183.

184.
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Physical Review. D 2016 vol. 93 iss. 1, art. no. 012002.

Measurement of the CP-violating phase ¢, and the BY meson decay width difference
with B? — J/1¢ decays in ATLAS.

G. Aad, [et al.], L. ADAMCZYK, [et al.], T. BOLD, [et al.], W. DABROWSKI, [et
al.], M. DYNDAL, [et al.], G. P. GACH, [et al.], . GRABOWSKA-BOLD, [et al],
D. KISIELEWSKA, [et al.], S. KOPERNY, [et al.], T. Z. KOWALSKI, [et al.], B.
MINDUR, [et al.], M. PRZYBYCIEN, [et al], A. ZEMLEA, [et al.].

The Journal of High Energy Physics 2016 iss. 8 art. no. 147.

Measurement of the CP asymmetry in BY — B? mixing.

R. Aaji, [et al.], M. FIRLEJ, [et al.], T. FIUTOWSKI, [et al.], M. IDZIK, [et al.], W.
KUCEWICZ, [et al.], P. MORAWSKI, [et al.], J. MORON, [et al.], A. OBEAKOWSKA-
MUCHA, [et al.], K. SWIENTEK, [et al.], T. SZUMLAK, [et al].

Physical Review Letters 2016 vol. 117 iss. 6, art. no. 061803.

Measurement of the cross-section ratio oy(g)/0/p1s) in deep inelastic exclusive ep
scattering at HERA.

H. Abramowicz, [et al.], L. ADAMCZYK, [et al.], G. GACH, [et al.], M. GUZIK, [et
al.], D. KISTIELEWSKA, [et al.], M. PRZYBYCIEN, et al.].

Nuclear Physics. B 2016 vol. 909, s. 934-953.

Measurement of the dependence of transverse energy production at large pseudorapidity
on the hard-scattering kinematics of proton-proton collisions at /s = 2.76 TeV with
ATLAS.

G. Aad, [et al.], L. ADAMCZYK, [et al.], T. BOLD, [et al.], W. DABROWSKI, [et al.],
M. DYNDAL, [et al.], G. P. Gach, [et al.], . GRABOWSKA-BOLD, [et al.], D. KISIE-
LEWSKA, [et al.], S. KOPERNY, [et al.], T. Z. KOWALSKI, [et al.], B. MINDUR, [et
al.], M. PRZYBYCIEN, et al.], A. ZEMLA, [et al.].

Physics Letters. B 2016 vol. 756, s. 10-28.

Measurement of the difference of time-integrated CP asymmetries in D — K~ K™ and
D° — 77" decays.

R. Aaij, [et al.], M. FIRLEJ, [et al.], T. FIUTOWSKI, [et al.], M. IDZIK, [et al.], W.
KUCEWICZ, [et al.], P. MORAWSKI, [et al.], J. MORON, [et al.], A. OBLAKOWSKA-
MUCHA, [et al.], K. SWIENTEK, [et al.], T. SZUMLAK, [et al].

Physical Review Letters 2016 vol. 116 iss. 19, art. no. 191601.

Measurement of the differential cross-sections of prompt and non-prompt production of
J/1 and ¢(2S) in pp collisions at /s = 7 and 8 TeV with the ATLAS detector.

G. Aad, [et al.], L. ADAMCZYK, [et al.], T. BOLD, [et al.], W. DABROWSKI, [et al.],
M. DYNDAL, [et al.], . GRABOWSKA-BOLD, [et al.], D. KISIELEWSKA, [et al.],
S. KOPERNY, [et al.], T. Z. KOWALSKI, [et al.], B. MINDUR, [et al.], M. PRZYBY-
CIEN, [et al.], A. ZEMELA.

The European Physical Journal C 2016 vol. 76 iss. 5, art. no. 283.

Measurement of the differential cross-section of highly boosted top quarks as a function
of their transverse momentum in /s = 8 TeV proton-proton collisions using the ATLAS
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185.

186.

187.

188.

189.

190.

detector.

G. Aad, [et al.], L. ADAMCZYK, [et al.], T. BOLD, [et al.], W. DABROWSKI, [et al.],
M. DYNDAL,, [et al.], G. P. Gach, [et al.], . GRABOWSKA-BOLD, et al.], D. KISIE-
LEWSKA, [et al.], S. KOPERNY, [et al.], T. Z. KOWALSKI, [et al.], B. MINDUR, [et
al.], M. PRZYBYCIEN, let al.], A. ZEMLA, [et al.].

Physical Review. D 2016 vol. 93 iss. 3 art. no. 032009.

Measurement of the double-differential high-mass Drell-Yan cross section in pp colli-
sions at /s = 8 TeV with the ATLAS detector.

G. Aad, [et al.], L. ADAMCZK, [et al.], T. BOLD, [et al.], W. DABROWSKI, [et al.],
M. Dyndal, [et al.], G. P. GACH, [et al.], . GRABOWSKA-BOLD, et al.], D. KISIE-
LEWSKA, [et al.], S. KOPERNY, [et al.], T. Z. KOWALSKI, [et al.], B. MINDUR, [et
al], M. PRZYBYCIEN, [et al.], A. ZEMEA, [et al].

The Journal of High Energy Physics 2016 iss. 8 art. no. 9.

Measurement of the forward Z boson production cross-section in pp collisions at /s = 13
TeV.

R. Aaij, [et al.], M. FIRLEJ, [et al.], T. FIUTOWSKI, [et al.], M. IDZIK, [et al.], W.
KUCEWICZ, [et al.], P. MORAWSKI, [et al.], J. MORON, let al.], A. OBLAKOWSKA-
MUCHA, [et al.], K. SWIENTEK, let al.], T. SZUMLAK, [et al.].

The Journal of High Energy Physics 2016 iss. 9 art. no. 136.

Measurement of the inclusive isolated prompt photon cross section in pp collisions at
Vs =8 TeV with the ATLAS detector.

G. Aad, [et al.], L. ADAMCZYK, [et al.], T. BOLD, [et al.], W. DABROWSKI, [et
al.], M. DYNDAL, [et al.], G. P. GACH, [et al.], . GRABOWSKA-BOLD, [et al],
D. KISIELEWSKA, [et al.], S. KOPERNY, [et al.], T. Z. KOWALSKI, [et al.], B.
MINDUR, [et al.], M. PRZYBYCIEN, [et al], A. ZEMLEA, [et al.].

The Journal of High Energy Physics 2016 iss. 8 art. no. 5.

Measurement of the inelastic proton-proton cross section at /s = 13 TeV with the
ATLAS detector at the LHC.

M. Aaboud, [et al.], L. ADAMCZYK, [et al.], T. BOLD, [et al.], W. DABROWSKI,
[et al.], M. Dyndatl, [et al.], G. P. GACH, [et al.], . GRABOWSKA-BOLD, [et al.],
D. KISIELEWSKA, [et al.], S. KOPERNY, [et al.], T. Z. KOWALSKI, [et al.], B.
MINDUR, [et al.], M. PRZYBYCIEN, [et al.], A. ZEMLA, [et al.].

Physical Review Letters 2016 vol. 117 iss. 18, art. no. 182002.

Measurement of the mass and lifetime of the €2, baryon.

R. Aaij, [et al.], M. FIRLEJ, [et al.], T. FIUTOWSKI, [et al.], M. IDZIK, [et al.], W.
KUCEWICYZ, [et al.], P. MORAWSKI, [et al.], J. MORON, et al.], A. OBLAKOWSKA-
MUCHA, [et al.], K. SWIENTEK, let al.], T. SZUMLAK, [et al.].

Physical Review. D 2016 vol. 93 iss. 9, art. no. 092007.

Measurement of the photon identification efficiencies with the ATLAS detector using
LHC Run-1 data.
M. Aaboud, [et al.], L. ADAMCZYK, [et al.], T. BOLD, [et al.], W. DABROWSKI,
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192.

193.

194.

195.

196.
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[et al.], M. Dyndal, [et al.], G. P. GACH, [et al.], . GRABOWSKA-BOLD, [et al],
D. KISIELEWSKA, [et al.], S. KOPERNY, [et al.], T. Z. KOWALSKI, [et al.], B.
MINDUR, [et al.], M. PRZYBYCIEN, [et al], A. ZEMLEA, [et al.].

The European Physical Journal. C, Particles and Fields 2016 vol. 76 iss. 12 art. no. 666.

Measurement of the production cross-section of a single top quark in association with
a W boson at 8 TeV with the ATLAS experiment.

G. Aad, [et al.], L. ADAMCZYK, [et al.], T. BOLD, [et al.], W. DABROWSKI, [et al.],
M. DYDNAL, [et al.], G. Gach, [et al.], . GRABOWSKA-BOLD, [et al.], D. KISIE-
LEWSKA, [et al.], S. KOPERNY, [et al.], T. Z. KOWALSKI, [et al.], B. MINDUR, [et
al.], M. PRZYBYCIEN, et al.], A. ZEMLA, [et al.].

The Journal of High Energy Physics 2016 iss. 1 art. no. 064.

Measurement of the properties of the Z;° baryon.

R. Aaij, [et al.], M. FIRLEJ, [et al.], T. FIUTOWSKI, [et al.], M. IDZIK, [et al.], W.
KUCEWICYZ, [et al.], P. MORAWSKI, [et al.], J. MORON, et al.], A. OBLAKOWSKA-
MUCHA, [et al.], K. SWIENTEK, let al.], T. SZUMLAK, [et al.].

The Journal of High Energy Physics 2016 iss. 5 art. no. 161.

Measurement of the ratio of branching fractions B(B}f — J/¢K*)/B(Bf — J/¢yn™).
R. Aaij, [et al], M. FIRLEJ, [et al], T. FIUTOWSKI, [et al], M. IDZIK, [et al], W.
KUCEWICZ, [et al.], P. MORAWSKI, [et al.], J. MORON, [et al.], A. OBLAKOWSKA-
MUCHA, [et al.], K. SWIENTEK, [et al], T. SZUMLAK, [et al].

The Journal of High Energy Physics 2016 iss. 9 art. no. 153.

Measurement of the relative width difference of the B® — B? system with the ATLAS
detector.

M. Aaboud, [et al], L. ADAMCZYK, [et al], T. BOLD, [et al], W. DABROWSKI,
let al.], M. Dyndat, [et al.], G. P. GACH, [et al.], . GRABOWSKA-BOLD, [et al.],
D. KISIELEWSKA, [et al], S. KOPERNY, [et al], T. Z. KOWALSKI, [et al], B.
MINDUR, [et al.], M. PRZYBYCIEN, [et al.], A. ZEMEA, [et al.

The Journal of High Energy Physics 2016 iss. 6 art. no. 081.

Measurement of the ¢t production cross-section using ep events with b-tagged jets in
pp collisions at /s = 13 TeV with the ATLAS detector.

M. Aaboud, [et al.], L. ADAMCZYK, [et al.], T. BOLD, [et al.], W. DABROWSKI,
[et al.], M. Dyndal, [et al.], G. P. GACH, [et al.], . GRABOWSKA-BOLD, [et al],
D. KISIELEWSKA, [et al.], S. KOPERNY, [et al.], T. Z. KOWALSKI, [et al.], B.
MINDUR, [et al.], M. PRZYBYCIEN, [et al], A. ZEMLEA, [et al.].

Physics Letters. B 2016 vol. 761, s. 136-157.

Measurement of the top quark mass in the t¢ — dilepton channel from /s = 8 TeV
ATLAS data.

M. Aaboud, [et al.], L. ADAMCZYK, [et al.], T. BOLD, [et al.], W. DABROWSKI,
let al.], M. Dyndatl, [et al.], G. P. GACH, [et al.], . GRABOWSKA-BOLD, [et al.],
D. KISIELEWSKA, [et al.], S. KOPERNY, [et al.], T. Z. KOWALSKI, [et al.], B.
MINDUR, [et al.], M. PRZYBYCIEN, et al.], A. ZEMLA, [et al.].
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197.

198.

199.

200.

201.

202.

203.

Physics Letters. B 2016 vol. 761, s. 350-371.

Measurement of the total cross section from elastic scattering in pp collisions at /s = 8
TeV with the ATLAS detector.

M. Aaboud, [et al.], L. ADAMCZYK, [et al.], T. BOLD, [et al.], W. DABROWSKI,
[et al.], M. Dyndal, [et al.], G. P. GACH, [et al.], . GRABOWSKA-BOLD, [et al],
D. KISIELEWSKA, [et al.], S. KOPERNY, [et al.], T. Z. KOWALSKI, [et al.], B.
MINDUR, [et al.], M. PRZYBYCIEN, [et al], A. ZEMLEA, [et al.].

Physics Letters. B 2016 vol. 761, s. 158-178.

Measurement of the transverse momentum and ¢; distributions of Drell-Yan lepton pa-
irs in proton-proton collisions at /s = 8 TeV with the ATLAS detector.

G. Aad, [et al.], L. ADAMCZYK, [et al.], T. BOLD, [et al.], W. DABROWSKI, [et al.],
M. DYNDAL, [et al.], . GRABOWSKA-BOLD, [et al.], D. KISIELEWSKA, [et al.],
S. KOPERNY, [et al.], T. Z. KOWALSKI, [et al.], B. MINDUR, [et al.], M. PRZYBY-
CIEN, [et al.], A. ZEMEA, [et al].

The European Physical Journal. C, Particles and Fields 2016 vol. 76 iss. 5, art. no. 291.

Measurement of the transverse single-spin asymmetry in p! + p — W*/Z% at RHIC.
L. ADAMCZYK, [et al.], L. FULEK, [et al.], R. SIKORA, [et al.].
Physical Review Letters 2016 vol. 116 iss. 13, art. no. 132301.

Measurement of the W*Z boson pair-production cross section in pp collisions at /s =
13 TeV with the ATLAS detector.

M. Aaboud, [et al.], L. ADAMCZYK, [et al.], T. BOLD, [et al.], W. DABROWSKI,
et al.], G. P. GACH, [et al.], . GRABOWSKA-BOLD, [et al.], D. KISIELEWSKA,
[et al.], S. KOPERNY, [et al.], T. Z. KOWALSKI, [et al.], B. MINDUR, [et al.], M.
PRZYBYCIEN, [et al.], A. ZEMEA, [et al.].

Physics Letters. B 2016 vol. 762, s. 1-22.

Measurement of the ZZ production cross section in pp collisions at /s = 13 TeV with
the ATLAS detector.

G. Aad, [et al.], L. ADAMCZYK, [et al.], T. BOLD, [et al.], W. DABROWSKI, [et
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2016/12/16, 12:15 Spotkanie przed$wiateczne

2016/12/09, 12:15, dr inz. Tomasz Bold (KOiDC WFiIS AGH) System filtracji przy-
padkéw eksperymentu ATLAS, czyli o szukaniu igly w stogu siana

. 2016/12/02, 12:15, Prof. Christian Scheffzuk (Karlsruhe Institute of Technology, In-
stitute of Applied Geoscience, Germany, Frank Laboratory of Neutron Physics, Joint
Institute for Nuclear Research, Russia) Strain and texture investigations on geological
materials using neutron time-of-flight diffraction

. 2016/11/25, 12:15, inz. Michal Kud oraz czltonkowie SKNF ”Bozon” i SKNFM ” Kerma”
Ocena skazenia 30 lat po awarii elektrowni w Czarnobylu - sprawozdanie z wyjazdu
naukowo-kulturalnego Ukraina 2016

. 2016/11/18, 12:00, Seminarium z okazji 25-lecia Wydziatu Fizyki i Informatyki Stoso-
wanej potaczone z wreczeniem Nagrody im. Prof. Antoniego Marii Hoborskiego Prof.
dr. hab. Jerzemu Niewodniczanskiemu

. 2016/11/10, 12:15, Seminarium dydaktyczne

2016/11/04, 12:15, prof. dr hab. inz Wojciech Luzny (KFMS WFiIS AGH) Wyzwanie
i przygoda, czyli 20 lat poszukiwan modelu struktury uktadu PANI/CSA
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. 2016/10/28, 12:15, dr hab. Piotr Homola (ZPK IFJ PAN) Cosmic-Ray Extremely Di-

stributed Observatory: nowe mozliwosci badawcze w astrofizyce

. 2016/10/21, 12:15, prof. dr hab. inz. Andrzej Zigha (KFMS WFilS AGH) Uktad okre-

sowy pierwiastkow w swietle obliczen struktury elektronowe;j

2016/10/14, 12:15, prof. dr hab. Jerzy Niewodniczanski (WFilS AGH) Zagrozenie bronia
jadrowa

2016/10/07, 12:15, Seminarium dziekanskie

2016/06/10, 12:15, dr inz. Lukasz Klosowski (Instytut Fizyki UMK w Toruniu) Jony

molekularne w putapce Paula

2016/06/03, 12:15, dr hab. n. med. Grzegorz Gajos (Krakéwski Szpital Specjalistyczny
im. Jana Pawla II) Wino, serce, mézg - zdrowie i technologia

2016/05/20, 12:15, dr Grzegorz Kaminski (Laboratorium Reakcji Jadrowych, ZIBJ Dub-

na) Badania lekkich egzotycznych jader w Laboratorium Reakcji Jadrowych ZIBJ w
Dubnej. Praktyki dla studentéw w ZIBJ

2016/05/13, 12:15, dr hab. Barttomiej Dybiec (WFAIIS UJ) Stany stacjonarne w dwu-
wymiarowych uktadach zaburzanych szumami Levy’ego

2016/05/06, 12:15, Dr. Stefan Heun (NEST, Istituto Nanoscienze-CNR and Scuola Nor-
male Superiore, Pisa, Italy) Scanning Gate Microscopy on low-dimensional nanostruc-
tures

2016/04/22, 12:15, prof. dr hab. Janusz Adamowski (KISiFK WFiIS AGH) Spintronika
- fotonika: analogie

2016/04/08, 12:15, dr Renata Szymanska (KFMiB WFilS AGH) Starzenie i dlugowiecz-
nosé

2016/04/01, 12:15, dr hab. Andrzej Kulak (Katedra Elektroniki WIEIT AGH) Fale
elektromagnetyczne ELF na powierzchni Ziemi

2016/03/18, 12:15, dr inz. Radostaw Strzatka (KFMS WFilS AGH) Kwazikrysztaty -
struktura atomowa, obraz dyfrakcyjny i modelowanie

2016/03/11, 12:15, dr Piotr Zielinski (Zaktad Badan Materii Migkkiej IFJ PAN) Zasto-
sowanie techniki muSR w badaniach wtasnosci magnetykéw molekularnych
2016/03/04, 12:15, prof. dr hab. Jerzy Niewodniczanski (WFiIS AGH) Aktualna sytu-
acja energetyki jadrowej na Swiecie

2016/02/26, 12:15, prof. dr hab. Janusz Adamowski (WFiIS AGH), dr hab. Renata
Tokarz-Sobieraj prof. IKiFP PAN (IKiFP PAN), dr hab. Andrzej Horzela prof. IFJ
PAN (IFJ PAN) Interdyscyplinarne Studia Doktoranckie "Zaawansowane Materialty dla
Nowoczesnych Technologii i Energetyki Przysztosci’ - podsumowanie projektu
2016/01/15, 12:15, prof. dr hab. Kvetoslava Burda (KFMiB WFiIS AGH) Zielona ener-
gia: hit czy mit?

2016/01/08, 12:15, dr hab. Pawet Janowski (WFilS AGH) Pozwdl mi zrobié, a zrozu-
miem. O popularyzacji fizyki
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Research grants
National Science Centre (NCN)

10.

11.

. MAESTRO NCN 2011/02/A/ST3/00124 Badania wptywu domieszek rezonansowych i

konwencjonalnych na wtasnosci termoelektryczne z uwzglednieniem efektow relatywi-

stycznych prof. dr hab. JANUSZ STEFAN TOBOLA 2012-04-30 2017-04-30 ”

. 2011/02/A/ST3/00150 Oligo-atomowe supersieci metal-tlenek jako nowe materialy o

dostrajalnych wlasciwosciach elektrycznych i magnetycznych prof. dr hab. JOZEF KO-
RECKI 2012-04-27 2017-08-27
OPUS NCN 2012/05/B/ST3/03290 Modelowanie transportu tadunku w nanostruktu-
rach potprzewodnikowych z bramka skanujaca, prof. dr hab. BARTLOMIEJ SZAFRAN
from 2013-01-25 till 2016-01-24

. OPUS NCN 2013/09/B/ST4/02951 Zastosowanie wiazki zjonizowanych klastréow gazu

do profilowania gtebokosciowego materiatéw polimerowych metoda spektroskopii foto-
elektronéw dr hab. ANDRZEJ BERNASIK from 2014-02-21 till 2016-02-20

OPUS NCN 2012/05/B/ST2/02480 Badanie dyfrakcji, fotoprodukcji i nowej fizyki z
wykorzystaniem tageréw protonéw w przéod w eksperymencie ATLAS na LHC prof. dr
hab. Janusz Jerzy Chwastowski 2013-05-16 2016-11-15

. OPUS NCN 2013/11/B/ST3/03837 Uwiezienie elektrostatyczne oraz manipulacja sta-

nami spinowo-dolinowymi nosnikow w kropkach kwantowych definiowanych w nanorur-
kach weglowych i dwuwarstwowym grafenie prof. dr hab. BARTLOMIEJ SZAFRAN
2014-07-08 2017-07-07

OPUS NCN 2013/11/B/ST3/03787 Wtasnosci strukturalne i mechaniczne metali - od
prostych struktur do ztozonych stopow metali na przyktadzie kwazikrysztatéw i innych
uktadow miedzymetalicznych prof. dr hab. JANUSZ JACEK WOLNY 2014-07-16 2017-
07-15

. OPUS NCN 2012/07/B/ST2/03752 Projektowanie nowatorskich detektoréw pikselo-

wych w technologii SOI dla fizyki czastek dr Piotr Kapusta 2013-07-25 2017-07-24

OPUS NCN 2015/19/B/ST2/00906 Badanie fizyki Modelu Standardowego w zderze-
niach proton-proton przy energii 13 TeV prof. dr hab. Barbara Wosiek 2016-09-08
2017-09-07

OPUS NCN 2014/13/B/ST3/04526 Sterowane elektrostatycznie oddziatywanie spin-
orbita w zastosowaniu do operacji na spinie pojedynczego elektronu (lub dziury) w
nanostrukturze potprzewodnikowej. prof. dr hab. STANISLAW KRZYSZTOF BED-
NAREK 2015-02-18 2018-02-17

OPUS NCN 2012/07/B/ST7/01456 Projekt nowatorskiego wielokanatowego uktadu
konwersji analogowo-cyfrowej z szybka serializacja danych, o ultra niskim poborze mocy,

z wykorzystaniem zaawansowanych sub-mikronowych technologii CMOS prof. dr hab.
MAREK IDZIK 2013-07-08 2018-04-07
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OPUS NCN 2014/15/B/ST2/00175 Stan poczatkowy i ewolucja goracej materii w zde-
rzeniach proton-proton i proton-jadro na LHC dr hab. Adam Bzdak 2015-07-09 2018-
07-08

OPUS NCN 2015/17/B/ST2/00101 Badanie czasoprzestrzennej dynamiki zderzen ja-
drowych poprzez kolektywne korelacje wieloczastkowe prof. dr hab. Piotr Bozek 2016-
01-25 2019-01-24

OPUS NCN 2015/17/B/ST2/02904 Wktad do rozwoju trygera wysokiego poziomu eks-
perymentu LHCb oraz przysztosciowych potprzewodnikowych systemow do precyzyjnej
rekonstrukeji potozenia czastek natadowanych. dr hab. TOMASZ SZUMLAK 2016-01-
25 2019-01-24

OPUS NCN 2015/17/B/ST3/01204 Teoretyczne i doswiadczalne badanie wptywu ener-
gii formowania i temperatury na sktad fazowy i wlasnosci stopéw wysokiej entropii
otrzymywanych nowatorska metoda dr hab. JAKUB TADEUSZ CIESLAK 2016-03-16
2019-03-15

OPUS NCN 2015/17/B/ST3/01161 Symulacje zjawisk interferencyjnych na ztaczach n-
p indukowanych elektrostatycznie w grafenie przez sonde skanujaca prof. dr hab. BAR-
TELOMIEJ SZAFRAN 2016-01-26 2019-08-25

OPUS NCN 2015/19/B/ST3/00543 Sterowalne wlasciwosci magnetyczne nanostruktur
spintronicznych na bazie stopu FeRh dr hab. TOMASZ SLEZAK 2016-10-03 2019-10-02

OPUS NCN 2015/19/B/ST2/00989 Badanie ekskluzywnej i prawie ekskluzywnej pro-
dukcji stanéw o matych masach z wykorzystaniem tageréw w przéd w eksperymencie
ATLAS na akceleratorze LHC. dr LESZEK Stanistaw ADAMCZYK 2016-08-09 2019-
10-08

OPUS NCN 2016/21/B/ST2/01083 Analiza zniszczen radiacyjnych pozycjoczutych pla-

narnych mikro-paskowych sensoréw krzemowych dla fizyki wysokich energii dr AGNIESZ-
KA MAGDALENA OBLAKOWSKA-MUCHA 2017-03-01 2020-02-29

PRELUDIUM NCN 2012/05/N/ST10/03710 Zmienno$¢ czasowa i przestrzenna pod-
tlenku azotu w atmosferze potudniowej Polski: oszacowanie regionalnych stezen oraz
strumieni N20 dr Michat Gatkowski from 2013-03-06 till 2016-03-05

PRELUDIUM NCN 2014/13/N/ST3/03776 Badanie struktury kwazikrysztatow ikoza-
edrycznych - analiza dyfrakcyjna i modelowanie dr Radostaw Zbigniew Strzatka 2015-
02-12 2017-02-11 "

PRELUDIUM NCN 2013/09/N/ST5/00874 Modyfikacja poziomdéw energetycznych ztacz
polimer/metal dr Mateusz Marek Marzec 2014-03-18 2017-03-17

PRELUDIUM NCN 2012/07/N/ST6/02192 Identyfikacja os6b na podstawie teczowki
oka w zmiennych warunkach srodowiskowych dr Krzysztof Misztal 2013-07-08 2017-10-
07

PRELUDIUM NCN 2015/17/N/ST3/02282 Mikroskopia blokady kulombowskiej kro-
pek kwantowych Elzbieta Wach 2016-02-24 2018-02-23
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26.

27.
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30.
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32.

33.

34.

35.

36.

37.

. PRELUDIUM NCN 2014/13/N/ST8/00081 Badanie wplywu mikrostruktur poczatko-
wych 2D i 3D na symulacje zjawiska rekrystalizacji i rozrostu ziaren w heksagonalnym
tytanie w oparciu o zaproponowany model Pottsa oraz dane EBSD. dr MARIUSZ JE-
DRYCHOWSKI 2015-03-10 2018-03-09

PRELUDIUM NCN 2015/17/N/ST3/02266 Symulacje mikroskopii bramki skanuja-
cej dla uktadéw dwuwymiarowych z oddziatywaniem spin-orbita. Krzysztof Kolasinski
2016-02-25 2019-02-24

PRELUDIUM NCN 2016/21/N/ST3/00287 Wptyw nieporzadku fazonowego na obraz
dyfrakcyjny struktur kwaziperiodycznych Ireneusz Jozef Buganski 2017-03-02 2020-03-
01

HARMONIA NCN 2015/18/M/ST2/00087 Badanie zderzen ciezkich jonéw w ekspery-
mencie ATLAS przy energiach LHC dr hab. Adam Trzupek 2016-05-18 2017-05-17

HARMONIA NCN 2013/08/M/ST2/00320 Eksperyment ATLAS: do§wiadczalna wery-
fikacja Modelu Standardowego i poszukiwania sygnalow Nowej Fizyki przy energiach
LHC prof. dr hab. Barbara Wosiek from 2013-09-26 till 2016-03-25

HARMONIA NCN 2013/10/M/ST2/00629 Badanie zjawiska tamania symetrii CP oraz
poszukiwanie Nowej Fizyki w eksperymencie LHCb prof. dr hab. Mariusz Witek from
2014-06-13 till 2016-06-12

HARMONIA NCN 2013/10/M/NZ4/00268 Elektryczna stymulacja siatkéwki oka z roz-
dzielczoscig pojedynczych komoérek zwojowych w eksperymentalnym modelu in-vitro
zaawansowane] protezy dla niewidzacych dr PAWEL LUKASZ HOTTOWY 2014-05-19
2017-05-18

HARMONIA NCN 2015/18/M/ST2/00098 Badanie elastycznych i miekkich dyfrakeyj-
nych oddziatywan proton-proton z uzyciem komponenty ALFA detektora ATLAS przy
LHC. prof. dr hab. Janusz Jerzy Chwastowski 2016-05-12 2017-11-11

HARMONIA NCN 2013/10/M/ST7/00568 Rozwéj detektoréw pozycjoczutych opar-
tych na technologii gazowych powielaczy elektronéw w ramach projektu RD51. prof. dr
hab. WEADYSEAW DABROWSKI 2014-05-14 2018-05-13

HARMONIA NCN 2015/18/M/ST2/00123 Badanie proceséw elektrostabych z udzia-
tem ciezkich kwarkéw oraz udzial w obstudze detektora LHCb. prof. dr hab. Mariusz
Witek 2016-05-23 2018-05-22

HARMONIA NCN 2015/18/M/ST2/00162 Badanie dyfrakeji i natury spinu protonu
w oddzialywaniach protonéw i ciezkich jonow w eksperymencie STAR na akceleratorze
RHIC. prof. dr hab. MARIUSZ PRZYBYCIEN 2016-04-08 2019-04-07

SONATA NCN 2014/15/D/ST8/00542 Badanie wtasnosci materiatéw polikrystalicz-
nych z uzyciem metody MGIXD dr Marianna Ewa Marciszko 2015-07-21 2018-01-20

SONATA NCN 2015/19/D/NZ9/00060 Nowe lipidy prenylowe - wystepowanie, biosyn-
teza i dziatanie biologiczne dr hab. Renata Mariola Szymanska 2016-06-14 2019-06-13
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38. SONATA NCN 2015/19/D/ST8/00818 Badanie eksperymentalne in-situ oraz mode-
lowanie mechanizméw odksztatcenia metali heksagonalnych podczas rozciaggania. dr
MARCIN RAFAEL, WRONSKI 2016-07-18 2019-07-17

39. SONATA BIS 2014/14/E/ST3/00026 Sprzezenia i anizotropia magnetyczna wielosktad-
nikowych nanokompozytow i ferrofluidow badane technikami wysokorozdzielczej spek-
troskopii rentgenowskiej dr hab. MARCIN ANDRZEJ SIKORA 2015-05-27 2020-05-26

40. ETIUDA NCN 2015/16/T/ST3/00312 Stany zlokalizowane w kropkach kwantowych
indukowanych elektrostatycznie w dwuwarstwowym grafenie, Dariusz Zebrowski 2015-
10-01 2016-09-30 ”

41. ETTUDA NCN 2015/16/T/ST3/00264 Mikroskopia rezonansowa transportu kwantowe-
go w grafenie Alina Maria Mrenca-Kolasinska 2015-10-01 2016-09-30 ”

42. ETTUDA NCN 2015/16/T/ST3/00310 Modelowanie mikroskopii bramki skanujacej w
uktadach otwartych z dwuwymiarowym gazem elektronowym. Krzysztof Kolasinski
2015-10-01 2016-09-30 ”

43. ETTUDA NCN 2015/16/T/ST3/00266 Dynamika przej$¢ spinowo-dolinowych w krop-
kach kwantowych zdefiniowanych elektrostatycznie w nanorurkach weglowych Edyta
Natalia Osika 2015-10-01 2016-09-30 ”

44. SYMFONIA NCN 2013/08/W/NZ4/00691 Kontrola i regulacja zachowan metodami
neuroinzynierii prof. dr hab. ANDRZEJ ZBIGNIEW WROBEL 2013-12-20 2018-12-19

Grants of Ministry of Science and Higher Education (MNiSW)

1. SPUB 20.11.220.918 Stacja pomiaru sktadu atmosfery KASLAB na Kasprowym Wier-
chu prof. dr hab. KAZIMIERZ ROZANSKI 2015-06-22 2016-06-30

2. 11.11.220.01 Dotacja na utrzymanie potencjatu badawczego Badania podstawowe i sto-
sowane w dziedzinach : Fizyka i Technika Jadrowa oraz Fizyka Ciata Statego prof. dr

hab. BARTLOMIEJ SZAFRAN 2016-01-01 2016-12-31

3. DIALOG 0047/2016 Innowacje w procedurach transferu technologii: Nauka-Przemyst
prof. dr hab. ZBIGNIEW KAKOL 2016-12-16 2018-12-15

4. DIR/PM/2016/02 Wsparcie udziatu polskich zespotéw naukowych w ESRF oraz CERN
dr hab. TOMASZ SZUMLAK 2016-12-22 2017-01-22, Wsparcie udziatu polskich zespo-
tow naukowych w ESRF oraz CERN

5. DIR/WK/2016/16 Eksperyment LHCb przy akceleratorze LHC w CERN prof. dr hab.
Mariusz Witek 2016-09-27 2020-12-31

6. DIR/WK/2016/13 Eksperyment ATLAS przy akceleratorze LHC w CERN. prof. dr
hab. Barbara Wosiek 2016-08-23 2021-12-31
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Grants of National Centre for Research and Development
(NCBiR)
1. PBS3/A9/29/2015 Metoda nieinwazyjnego obrazowania rozktadu pierwiastkéw do ba-
dan dziet sztuki prof. dr hab. WLADYSELAW DABROWSKI 2015-04-01 2018-09-30

EU grants and other foreign sources

1. BONUS-VE-2012-02/2014 Redukcja tadunkéw zanieczyszczen pochodzenia rolniczego
wplywajacych do Battyku poprzez wody podziemne i powierzchniowe. dr PRZEMY-
SEAW JERZY WACHNIEW 2014-02-01 2018-03-31

2. 18199/RO Zastosowanie rentegenowskiej fluorescencyjnej i absorpcyjnej mikrospektro-
skopii z zastosowaniem promieniowania synchrotronowego w badaniach biomedycznych.

prof. dr hab. MAREK WOJCIECH LANKOSZ 2014-04-04 2018-04-14

3. 633053 EUROFUSION Implementation of activities described in the Roadmap to Fusion
during Horizon 2020 through a Joint programme of the members of the EUROfusion
consortium prof. dr hab. STANISLLAW DUBIEL 2014-01-01 2018-12-31

4. 654168 AIDA 2020 Advanced European Infrastructures for Detectors at Accelerators
prof. dr hab. MAREK IDZIK 2015-05-01 2019-04-30

Defences of PhD theses

1. 15.12.2016
mgr inz. Artur Suréowka
"Development of analytical approaches for molecular and fully quantitative elemental
micro-imaging of brain tissue with X-ray and infrared radiation”
supervisor: dr hab inz. Magdalena Szczerbowska-Boruchowska

2. 14.12.2016
mgr inz. Dominika Augustynska
”The influence of selected carotenoids on mesomorphic phase behaviour of model mem-
branes”
supervisor: prof. dr hab. Kazimierz Strzatka
auxiliary supervisor: dr Malgorzata Jemiota-Rzeminska

3. 30.09.2016
mgr inz. Magdalena Szczepanik-Ciba
”Struktura i stechiometria metalicznych i tlenkowych warstw manganu na podtozach
monokrystalicznych”
supervisor: prof. dr hab. Jozef Korecki
auxiliary supervisor : dr Robert R. Socha



Habilitations

1. 27.06.2016

Przemystaw Gawronski
2. 23.05.2016
Krzysztof Malarz

3. 22.03.2016
Malgorzata Krawczyk
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