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Preface
Wst np

TheFacultyf Physics and Applied Computer Science (FPACS) is one of the fifteen Faculties of the AGH
University of Science and Technology in Cracow. The origins of the Faculty are dated back to 1919, when the
Academy of Mining was founded, withithe/tidtair of Physics was erected. It has undergone several
organizational transformations until in 1991 the AGH Senate has decided to form the Faculty of Physics and
Nuclear Techniques. In 2004 the name was changed to Faculty of Physics andehfdieddgpomput
accordingly to the changes in the fields of scientific and educational activity.

Scientific activity of the Faculty comprises both basic and applied research in solid state physics, nuclear and
elementary particles physics, medical phyplogsasdof the environment.

There are six departments within the Faculty:

1. Department of Solid State Physics
(Katedra Fizyki Ciaga Stagego)

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

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

4. Department of Applied Informatics and CarapBtatgics
(Katedra Informatyki Stosowanej i Fizyki Komputerowej)

5. Department of Particle Interaction and Detection Techniques )
(Katedra Oddziagywa@ i Detekciji CzNstek)

6. Department of Applied Nuclear Physics )
(Katedra Zastosowa®& Fi zyki JNdr owej )

All together 176 persons are employed including 121 scientists and 55 technical and administrative staff.
There are 40 full professors and 81 assistant professdoxsr post

Faculty offers several degree programs leading to B.Sc., M.Sc. aedsPh.D. degr

The undergraduate studies consist ofseevester bachelor programs in three distinct areas: technical
physics, medical physics and applied computer science. They are follseeasigrtigeeuate-pr

grams, leading to the M.Sc. degreevarithes specializations.

AreaMedical Physi¢specializations:
Dosimetry and Electronics in Medicine,
Imaging and Biometrics,



AreaTechnical Physi¢specializations:
Computer Physics,

Solid State Physics,

Nuclear Physics,

Environmental Phgsic

AreaApplied Computer Scien@pecialization:
Computer Techniques in Science and Technology.

Faculty members teach both general physics courses and selected branches of physics for students of twe
Faculties of the AG8T. The teaching covetis lEading lectures as well as organizing tutorials (physics
probl ems classes) and | aboratory wor k. Facultyd
both undergraduate and graduate levels. Some of lectures are offered in English.

Feculty organizes complementary courses for the 1st year students of the University in physics (parallel
complementary courses in mathematics, organized by the Faculty of Applied Mathematics). The aim of |
courses is to fill possible gaps in th&ttogheducation that discourage young candidates from electing
technicaland scieneeriented areas of study iafat the candidates who undertook such istndies

crease the efficiency of the training.

Faculty hosts three {fgear programs of Ph.Ddigtuin Physics. The first of them are the regular Ph.D.
studies in the fields related to the research interests of Faculty members, i.e. technical miclear physics, c
densed matter physics, high energy physics, nuclear electronics, environmental physics.

The second Ph.D. program started on the 1st October 209%c0i zed wi th Cracowds
Physics and Institute of Catalysis and Surface Chemistry (both Institutes are units of the Polish Academy
Sciencé PAS). The program under theedal nt er di sci pl i nary Ph. D. Studi
Modern Technol ogi esi sanfd nRwntcwerde bBn etrhgee tBE WL sHt r uct |
Ludzki). The ISD goal is traininglagghspecialists, with the Ph.D. degree, in fields recognieed as strat
gically important in EU and presented under the general terms: Info, Bio, Nanbhanordgretm of

the Ph.D. studies covers a wide variety of physical, chemical and technological topics in materials scier
and modern energetics.

Finally, the third Ph.D. program rwoperation with Institute of Catalysis and Surface CheAfsstry of

and selected research institutes of 10 European countries idraeraational PhD program ia-N

noscience The project is financed by European Union Innovative Economy Program acting via Foundatio!
for Polish Science. It had been selectahfalfsupport as one of three projects in the first cadl for the |
ternational PhD Studies Programs and started in September 2008.

Research is scheduled for 4 or 5 years, of which 6 to 24 months the students will spend abroad, mostly
Western Europeastitutes that belong to the consortium.

Faculty offers also a three semestatiftosta (paitne) Study for Teachers. The studies are intended
for primary and secondary school teachers, who want to gain additional qualifications giving them right
teach: physics, mathematics, chemistry, computer science, natural sciences and technical education.



Physicists Doctors Honoris Causa of AGH
University of Science and Technology

PROF. MARI®IN MI NSOWI
1979

PROF. ANDRZEJ OLES
1995

PROF. MI CRMHAG HELLE
1996

PROF. ANDRZEJ Z. NREWICZ
1999

PROF. MANUEL RICARBXRRA
2008

PROF. JURGEN MNG
2010

Physicigt Honorary Consul of AGH
University of Science and Technology

PROF. ROHPIETER HEUER (GENERIRRECTOROF CERN)
2009

Physicist AGHUSTHonorary Professor

PROF. JERZY NIEWQ@DHIA 6§ SK |
2009

Longterm visitors

YOUNG IM CHO, UNISHER SUWON, KORB&|MNG PROFESSOR
28.02.20106.03.2010, and 11.04.2024.04.2011.

GWYNNE JAMES MORGMNNWVERSITY QEEDS, GB, VISITIRRROFESSOR
3.04.R10i 27.05.2010

AJITH ABRAHAM, NORONDHEIM, NORWWSJTING PROFESSOR
30.09.201018.11.2010

RIVETTI ANGELO, NANTERNATIONAL CARORATION
24.07.201023.09.2010



Departments, Groups and Leaders,
Achievements in 2010

Kat edr yicghkiefosvsiqy,o g Yy
NajwaUniejsze os

Department of Solid State Physics
Katedra Fi zyki Ci

STAFF

HEAD
prof. dr hab. Kapusta CzesGaw, f

MAGNETIC BUWAND NANOMATERIAL®GR
ZESPEG MATEREANGINWHMAYRHRINOMATERI AG

prof. dr hab. Kapusta Czesgaw, f
dr Japa Ewassistantrofessor
dr Pr z e woa3sistarfirofeksom u s z

dr i nU0. S&ocbidgtagirofessaviar ci n,

dr t uKk rassistarofesson n ,

dr in0. Rybi ckstantDami an, teaching
mgr i n0O. LemaEsKki Andrzej, teach
mgr inU. Pilipowicz Aleksander
Syrek Jolanta

mgr inU. Musiag Wacgaw

i nKkhzaga Tadeusz

BNkowski Mariusz

MAGNETIC, ELECTRIBND STRUCTURAL RESEA GROUP
ZESP¢ G BADAGNYWA,ENKTRYCZNSETRUKTURALNYCH

dr hab. Paja Antoni, associate professor

dr Go n d edsistafmokesssr z |

dr Joanna Czub, research assistant

dr i nUO. Ni ewol s ki Janusz, teachi

SUPERCONDUCTING MAGNETIC MATERIAR®GP
ZESPEG MAT DRIRXEIWY ON AMBONETYCZNYCH
of . dr hab. Kogodziejczyk Andr
hab inU. Kozgowski Andrzej,
h ararnawski Zhigniew, associate professor

nU. Q@ésistanmrdfessdranus z ,

n0O T caksitargrofedtard d e mar

Wo ¢ h asshstagpiof§saow ,

mgr Zalecki Ryszard
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SURFACE NANOSTRUERJEROUP
ZESPCG NANCGCOIWERZACHNIARNVYCH

dr hab. Korecki J-zef, full professor
r a &ssistayirotesserc h ,
N z askistafpoofasos z ,
inU. $§lnzak Michag
dr Strzelczyk Bartosz
dr Zaj Nc Marcin
prof . dPrzybyiski Maréhliproféssor

f
Ka
S |

PROFILE

Scientific activity of the Department concentrates oDz i &S al m@u k o wa Katedry koncel

the studies of structural, magnetic and electronib adani ach wgasnoSci e-i zj awi sk
properties and pheeoi in the nanand sub tycznych i elektronowych w -naho sub

nanometric thin films and multilayers for magnetic antanometrowych cienkich warstwach i wielowarstwach

catalytic applications, in the rare-3gadlement do zastosowa®& magnetycznych
intermetallics and their interstitial solution-of hydr z wi Nz k ac h mi fethzzadkientzapiei c zny c h
gen, carbon and nitrogen, in superconductdrs, incluwi a st k a mi 3d i ich pboztwor - -w
ing the HTc asiein magnetic oxides, including the r u, wnfgl a i azotu, o nadpr zeyv

colossat and low field magnetoresistive ones, in kotemperaturowych, w tlenkach magnetycznych,
nanoparticle magnetic materials for MRI contrastand t ym wykazuj Ncych é&ol osal ny

magnetic hyperthermia as well as in disorddred mett o op-r oraz w magnzNyci e, W
lic materials. kowych na Srodki kontrastowe
The experimental facilities of the Departioelet i magnetycznej oraz wa nieupor z|
1. MBE setp for preparation and analysis of thih §ach metal i cznych.

films and nanostructures, equipped with LEED, AERBaza aparaturowa Katedry zawiera:
MOKE and CEMS with UHV sample transféy possibil. Zestaw MBE do preparatyki i analizy cienkich

ity. warstw i nanostruktur, WY pOSeé
2. ARUPSXPS spectrometer. AES, MOKE i CEMS z moUliwoSciN
3. Scanning tunneling microsco{3©03Q tempeer warunkach ultrawysoki ej pr - Un
ture range. 2. Spektrometr ARLRFSS.

4. \BM, AC susceptometer, ESR spectromefer, set 3. Skaningowy mikroskop tunelowy, zakres temperatur
for magnetoresistance measurements with close®0300 K.
circle refrigerator and calorimeter for specific hea. VSM, susceptometr AC, spektrometr ESR, zestaw

measurements #3@0 K range. do pomiar - - w magNethaboEymetlch
5. Xray diffractometers (2) with temperature controld o pomi ar - w ci ep3@0KvgaSci wego
within 2150 Kand 3150 K range. 5. Dyfraktometry remmtgenowsKki

6. Physical Property Measurement System (Quantumatury 2150 K i 300450 K. A
Design model, closed circle liquifier) equipped with®. Zest aw do pomi-#PMSvy wgdgasnosS

Tesla magnet4®0 K (VSM:1200 K) temperature Quantum Design, skrapl ar ka he
range, options: DC susceptibility, magnetisationpbiegu), maga 9 Tesli, zakres temperatif02K

torgue magnetometry, AC susceptibidity (VsM:2100 K) , opcje: opodatnoSi
sistance/magnetoresistance, thermal expansion & ani e, magnet ometr torsyjny,
magnetostriction, thermal transport & thermoelectriop - r / magnet oop - r , razszerzaln
properties, specific heat. gnetostrykcj a, transport ciep
7. Moessbauer spectrometers (4), transmission & ekt ryczne, ciepgo wgdgaSci we.
CEMS, for 6 isotopedPB80 K temperature range. 7. Spektrometry moessbauerowskie (4), transmisja &

8. NMR spectrometers ffotop resonance (15 MHz) CEMS, 6 i zotop:- MQ00OKk.akres t emp

and for magnetic material§® MHz, closed circle 8. Spektrometry NMR do rezonansu protonowego (15

refrigerator;300 K. MHz) i do mat er i{1@0G MMz, magnet y

The research staff of the Department extensivelyusesh odzi ar ka hel owa0Kw zamkni At

synchrotron beamlines as well as neutron and muoRracowniay a u k 0 wi Katedry sN uUyt ko

facilities at the laboratories abroad. promi eni owania synchrotronowe
neutronowych i mi ondwych w 2z
kach badawczych.



ACHIEVEMENTS

Revealing of the magnetization structure in epitaxiaNy j aSni eni e struktury namag
Fe films on W(110) in the tyi@hian in plane spin nych warstwach Fe na W(110) w okolicy reorientaciji
reorientation transition using the nuclear resonans pi nowe j w pgaszczy&nie war

scattering of synchrotron radiation. Wwego rezonansowego rozpraszania promieniowania
Development of the method of neutron imaging o$ynchrotronowego.
hydrogen storage systems. Opracowanie metody tomogr af

Development of new synchrotron method for the studyo magazynowania wodoru.
of magnetic bullatarials and burried layers; -RIXS Opracowanie nowej metody synchrotronowej do b

XMCD da® magnetycznych materiag:-
Determination of manganese valence in warstw; RIX&MCD.

Lae{Ca,Ph)s{Mn«Fe)% colossal magnetosesi Wyznaczenie wartoSciowoSci
tive oxides from XANES amedyXphotoemission Lao.6{Ca,Ph)s{MnxFe)Qs 0 kolosalnym magimeto
spectroscopies. porze metodN spektroskopi.i
Revealing of the same lattice dynamics at the first anStwierdzenie identycznej dynamiki sieci w magnetycie

the secathorder Verwey transitions in magnetite. w przejSciu Verweya pierwsz:

ACTIVITY

ACTIVITY IN SCIENCIBOARDS, ACADEMEIENTIFIC SOCHESICOMNTEES ETC.

A. PAJA

1 Member of the Interdisciplinary Committee forf Cz gone ks c )y miltiemarynego Zesp
Supporting International Scientific Cooperationat Ws pi er ani a Wsp-gpracy
the Ministry of Science and Higher Education. z Zagr aMinisterstwiep Naalzikolrm-

1 President of the General Control Committee of t wa Wy Uszego
the Polish Physical Society f PrzewodniczNcy Gg:- wnej K

Polskiego Towarzystwa Fizycznego.

G. GONDEK, J. CzUB

T Member of the Mageepol Jk€zRegelbnaMagGpmmis ki ego Okr
of the Physics Competition Olimpiady Fizycznej

CZ. KAPUSTA

1 Member of the Condensed Matter Physics Board] Cz donek Komitetu Fizyki F
of the European Physical Society. Europejskiego TowatagsFizycznego



Department of Medical Physics and Biophysics

Katedra Fizyki Medycznej i Biofizyki

STAFF
HEAD
prof. dr hab. ini. Lankosz Marek, full professor
BIOMEDICAL AND ENDNRIENTAL RESEARCIOGR
ZESPCG BADAKAZ N(YICBIMED ¥ RY€TBOWI SKOW
pr of . dr hab. i nO. Lankosz Marek, full professor
dr hab. inU. Wihgrzynek Dariusz, associate profess
dr inQ. Chwiej Joanna, assistant professor
dr i nU. Dudaga Joanna, assistant professor
dr in0. Furman Leszek, assistant professor
dr inL:J. S a naatlprofessoc y na, assi s
dr inU. Stngowski Zdzisgaw, assistant professor
dr i nU. -BawhhweskadViagdalenag assistant professor

mgr Ostachowicz Beata, teaching assistant
in0O. Wierzbicki Adam
mgr Ostrowski Antoni

Tomasik Ryszard

MOLECULAR BIOPHY3ANDB BIENERGETICS GROUP
ZESP¢ G Bl (ERULARNE] | BIRENERKI

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

BIOMEDICAL IMAGINNDAMODELING GROUP
ZESPE& G OBRAMDDENAWANK |

prof. dr hab. Figiel Henryk, full professor

dr inUO. Jung Aleksandra, assistant
dr i nU. Ma tmssistantplofedéat ar zy n a,

dr Matuszak Zenon, assistant professor

dr Turek Krzysztof, assistant professor

MOESSBAUER SPECTRUBGSROUP
ZESPEG SPEKKBGCBROEIRIOWSKI EJ

professor

prof. dr hab. Dubi el Stanisgaw, full professor
stan

dr inU. cCieSlak Jakub, assi

10
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PROFILE

The Department of Medical Physics and BiophysicKkat edr a Fi zyKki Medyeznej i
consists of four research groups. rech zespogdg-w badawczych.
The research actggt of Biomedical Imaging and Zespogu Obrazowani a i Mo d el
Modeling Group cover the development of Magnetit e c hni k magnetycznego rezon
Resonance Imaging technique, optical imaging, moz owani a optycznego, o-model ow
eling of physiological processes and nuclear medicingicznych ar obrazowanie diagnostyczne wymedyc
diagnostic imaging. The research at Biomedical andie nuklearnej. Badania naukowe prowadzone w
Environmental ReseaBbup relates mainly tothe Zespol e Bada® Biomedycznyctlt
investigation of the role of biomodulators ¥ the bidot ycz N gg§- wni e wyjaSnieni a
chemical mechanism of the pathogenesiso-and pr mechanizmach biochemicznych patogenezgp-nowotw

gress of cancers, neurodegeneratioepdepsy. re- w, chor-b neurepdd eersgri ac yZ
Molecular Biophysics and Bioenergetics &roup r Bi of i zy ki Mol ekul arnej [ B
search is focused on: photosiiotelectron transport b adani e m: fotosyntetycznego
and oxygen evolution, organization and physwy dzi el ani a tl enu; -organi z:i
cal/chemical properties of native and model dyec hemi cznych natywnywh i mo d
proteidipid systems, topography, elasticity @d adh nikowéb i a gligidowwyoh; topograf , el astycznc
sion of normal and pathological cells as well-as chema d h e z j i zdrowych i patol og
cal properties of functioe@learbon nanotubes. The chemi cznych wgasnoSao-i funkc
research interest of Mossbauer Spectroscopy Groupe k  wfi gl owyc h. Zainteresowa
includediofarmaceutiemedical physics. The main Spektr oskopi i Moessbauer ows
object of the research conducted in the Laboratory dfi zy c e ciaga s t fafnaky o oraz
M° ssbauer Spectroscopy mecdyezmeaj .i nGde-swnag att @mat yokfa

various physical propeutietechnologically important dani a r - OUnych wgasnoSci fi z:
alloys and compounds. Additional interest includes e chnol ogi czni e waUnych. P c

use of the M°ssbauea Speattkoweomyeijmuj Ne wiykve gtyisqg a
tion of Feontaining samples of organic or/and pha essbauer owski ej w badani act

maceutical origin or application (like ferritie; antanUe | azjaduj Ne@go si A w pr - -bka

mic medicamermrts). (n.p. ferrytyna), aztakUe w
nych (lekach) i i nnych mate
medycznych.

BIOMEDICAL AND ENXDNRIENTAL RESEARCKGIR

The research at the Biomedical and EnvironmentdPr oj ekt y badawcze realizows

Re®arch Group relates to the developmentand applBi omedy cznych | Sroadowi skow

cation of nuclear analytical methods and examinationia i zastosowania |jNdrowych

of dynamic systems. The main topics of interestarer az badania systeme-w dynan

biomedical research, environmental science, and u n k i zainteresowa® obej muj

protection of cultural heritage. Of particularémportanSr odowi skowe jak r-wnieU oc

is the investigation of the role of biomodulators in the o we g o . Szczeg-Il nieowaUne |

biochemical mechanisms of the pathogenesis anadno d u | at maesaeh biachemicznych wzrostu

progress of brain gliomas, neurodegeneration, ant o wot wor - w, neurodegener ac]|

epilepsy. The elemental and molecular chemicalmicwani a rozkgadu pierwiastk- -w
imaging is performed with the use of thqueeshn na pozi omi e kom-rkowym sto
based on synchrotron radiation, i.e. synchratron radioparte na promieniowaniu synchrotronowym tzn.

tion Xray fluorescence (SRXRFRayXabsorption synchrotronowa rentgenowska&ariluorescencyjna

near edge structure (XANES) spectroscopy, extended SRXRF ) , absorpcja promieni
X-ray absorption fine structure (EXAFS) spectroscopgrogu absorpcji (XANES), spektroskopia vaykorzyst

and Fourier transform infrared micraospegy jNca strukturin subtelnN bl i:
(FTIR). oraz mikrspektroskopia promieniowania podezerw

Another research topics of interest are developmeniego z zastosowaniem transfofroadgra (FTIR).

and applications of methods basedayn micro Il nnym obszarem dzi adal noSci

beams for chemical analysis of elements ireheterog stosowanie metod opartych na-mikiz c e- pr o mi
neous samples and utilization of coherent synchrotrami owani a X do badanb-a rozkg
beams in studies of living organié research is kach silnie niejednorodnych i wykorzystanig-koheren
conducted on utilization of coherent synchrotron beamego promieniowania synchrotronoweaganiabh

for investigating of the morphology/physiology ofJy wy ch organi zm- w. B-r ace te
insecivectors transmitting diseases. gi i i fizjologidi insekt - -w pi

11



The investigations in environmental science-are coT e mat y k a
nected with the influence of air pollution on cultural ot yc z y

heritage and on urban and rural erententati

tical methods are used for identification of possible ki e go i
czyszczeE& powietrza

sources of air pollutants emission.

naukowa w zakresie

badania wpgywu zaniec
obiekty muzealne ez degr adacjjn Srodow
wi ej skiegoe Do okresS

St osowan e

The scope of research is also application ci-comput metody statystyczne.

tional fluid dynamics (CFD) methods for prediction & a kr e s

related physical phenomena and evolutiomié dyna r y ¢ z n e |
system. The CFD results are validated by radiotracdizycznychiwe | k o S c i
experiments. These methods have been applied to k gadzi e.
characterize flow in jet mixers and in hydrocyclon@ r z e z

classifiers.

The laboratory is equipped withostatefacilities
including ¥ay fluorescencendh infrared confocal
microscopes, multifunctiomal Xluorescence spe

bada® obej mueg-e
mechani ki

zastoso
pgyn-w ( NM
opisujNcych prz
Wy ni ki obo-i cze®E NMF
badania radioznaczni kow

zastosowana do badania mieszalnika strumieniowego
oraz
Laboratori
stycznN

klasyfikujN
j ysoko specpplposalone
kat owN aparaturn w

hydrocykIl onu
um
uni

trometer for localized and bulk elemental ultra trackalne promieniowania X i promieniowania pedczerw

analysis.

I u
st

wielozadaniowy rentgenowski spektrometr
rescencyjny do mikro/ makr

0
nUe@® pierwiastk:- - w.

MOLECULAR BIOPH¥SABID BIOENERGETBFROUP

Our research is focused on:

91 electron transport in photosystem Il and bacteriafl
reaction centers;

91 role of neéhem iron on the acceptor side activity 1

of type Il photosystems;

oxygen evolution in photosynthesis; i

structure, orgaaion and physical/chemical 1

properties of native and modeprdyeidipid

systems;

1 protective and structural functions of carotenoidd]
in native and model photosynthetic complexes;

1 physical propertie®pography, elasticity,eadh
sion forcesof normadnd pathological cells and
their organelles, and determination ofuthe infl
ence of selected stimuli on these properties in
both cell types;

1 mechanical properties of biopolymers and theif
influence on cell vital functions such as migration,
proliferatiomd adhesion;

9 influence abnizing radiatiamd metal ions on i
membrane stability of human erythrocytes;

1 physical and chemical characterization of carbor
nanotubes;

f
f

Badani a

zespogdu dotyczN:
transportu el ektron-w w f
i bakteryjnych centrach reakciji;

wpgywu Uelaza niehemowego
stronakceptorowej fotosystem-w
wydzielania tlenu w procesie fotosyntezy;

struktury organi zacji o i wgasn
chemicznych natywnych i mo d
barwnikowlo i a gligidoweoh;

funkcij.i strukturalnnych i

k ar o twewnratywhych i modelowyalr ko

pleksach fotosyntetycznych;

badania wpdgywu wylbkranych <cz

noSci iftiozpyocgzrnaef i 1, el astyczi
adhezji - niezmienionych i patologicznych

kom:-r ek;

analizy wpdgywu wgasnoSci me
| i mea - wumkcje Uyciirowe km-re
gracj n, poliferacjn i adhe z]
wpgywu promi eni owani a j oni :
metali na stabilnoSi bgon e

charakterystyki

) fisszycznych
nosSci nanorur ek

wngl owyc h;

Applied experimental methods: absorptioroand flu Stosowane metody badawcze: sjekisabspr

rescence spectroscopy, fluorescence owitke d

cyjna i

fluorescencyjna, flu

modulation, thermoluminescence, fast polarographynodulacji, termoluminescencja, szybka polarografia,

atomic force

copy.

12

mi crosescopy mi AFM)s ko9 aas baaiuer as penotwiy @ h
m°® ssbauer owska.
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BIOMEDICAL IMAGINNDAMODELING GROUP

The scientific subjects of thgpgronsist of: Temat yka badawcza grupy ob
1 nuclear magnetic resonance imaging, zagadnienia:
1 optical imaging, 1 Obrazowanie z wykorzystaniem zjawieka rez
1 modeling of physiological processes, nansu magnetycznego
 estimation of radiation doses in clinicabdiagno I Obrazowanie optyczne

tics and therapy. 1T Model owanie proces-w fizjoc
Research concerning MRI is related to the low fiel§f Sz ac owani eadiologicznedd ewadi a r
systems based on permanent msaghiee main gnostyce i terapii z wykorzystaniem raaiofarm
interest is focused on development of new r.f. coils ceut yk - - w
specially designed for such low field imagingand oBadani a dotyczNce Obr azowa
investigations concerning programs leading to i Rezonansowego dotyczN syste
provement of the image quality. bazuj Ncych na magnesach sta

The other research interest of the group encompassesvanie jest zogniskowane na rozwoju nomgich ce

prdolems related to cancer faaid phototherapy of w.cz. specjalnie projektowanych dla takiago obr
melanomas and free radical processes in biology. zowania niskopolowego, oraz na badaniach

These include both experimental and theoreticalinved ot y ¢ z Ncy ¢ h program- w pro
tigation. The group develops mathematical modelingo pr awi eni a jakoSci obraz-w.
of selected physiological processes. It focesed espl nnym obszarem zainteresowa
cially on application of compartment modeling for wi Nzane foradéowapi 8 nowot w
extracorporeal liver support therapy. The scientifiecna) i procesami wolonorodnikowymi w biolagii. Bad

activity of the group concerns also nuclear medicinei a obej muj N zar-wno proced
diagnostic imaging and QA (Quality Assurance) pr teoretyczne.

cedures and in this field designing of phantoms foRo zwi j ane sN met ody matemat
static and dynamic studies was successfilly devewy br anych proces-w fizjolog

oped. badania skupiaj N swana na wyk
kompart ment owego W @cenie W
j owej terapi.i wNtroby. Akt
obej muje r-wnie0U zagadni eni
zowaniem i Zzapewnieniem | a
medycyny nukl|l earnej jak r - w
wdraUamimm sftantycznych i dy

MOESSBAUEFPECTROSCOPY GROUP

Our current research interests include two areas: (Jakr es aktwualnych bada@&® nau

solid state physics and (2fabmaceutienedical dziedzin: (1) fizykke- ciaga
physics. Our current activities of the former-are co dyczndarmaceutycznej. W zakresie (1)damvea

centrated on experimentaitheoretical investigation s N doSwi adczal ne i teorety
of various physical properties of thesigeain wgasnoSci fizycznych- fazy s
binary alloy systems (e. ¢Cf-&¢V, CeCr) as well nikowych (np. &, FeV, CeCr ) a takUe wga

as dynamical properties of paly nanocrystalline dynamicznych polikrystalicznych i nanokrystalicznych

bcc FeCr alloys, using different experimental (e. g.st op 0@r Fprzy zastosowaniu r
M° s s b aecteoscopyS pluclear Magnetio-Res e sperymental nych ( nsp. Spekt
nance, Neutron Diffraction, Magnetometry)oand theb auer a, j Ndr owy rezonans m
retical (e. g. Korritg@ghlRo st ok er Gr eemésutfriomctwi,omagnet ome®t ri a) i
methods. Regarding the latter issue, we afte interesd a f unkcj i Greena w przybli
ed in forms and properties of iron present in sample§ 2 ) badane sN formy i wg a s
of an orgdc origin (e. g. ferritin) as well as those pochodzéa organicznego (np. ferrytyna) oraz w

having application in medicine (e.g. antianemipr - bk ac h fcla (npnkek przetiwke-ann y
medicaments). mii).
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ACHIEVEMENTS

BIOMEDICAL ENVIRONWA. RESEARCH GROUP

1 Development of the Monte Carlo modei-for co § Opracowanie modelu komputerowego Monte

focal 3D -¥ay fluorescence microspectroscopy Carlo dla potrzeb rentgenowskiej mikraspektro
1 Developmemf a complex software for dentro kopii fluorescencyjnej w geometrii konfokalnej
ling the confocal 3D XRF setup T Opracowani e zgoUonego progr
1 Experimental evidence that the RTD may be dla rentgenowskiego mikrospektroskopu ko
used to assess accuracy of numericaeCFD r fokalnego 3D
sults T Wykazani e na drodze eksper
1 Construction of the madslsting differentiation funkcj a RTD osowdha dob y | ZasH
and/or classification (diagnosis) of brain tumors wy znaczenia dokgdadnoSci num
based on their elemental content. cji CFD
T Conformational changes of proteins int¢he dire § Opr acowani e mo d el -u- WS p omag
tion of beta type structure and increase in the Uni cowani e [ kl asy#¥fikacjn |
saturation level of phospholipids obsermed in a wor -w m-zgu W oparciu o] i
imals treated with pilocarpine suggest that protein ~ wiastkowy.
aggregation and oxidagivess may play g-si T Zaobser wowane w hi pokampi
nificant role in the pathogenesis of nearodege trakt owany c hanypkonfoomagir pi n N z
erative changes occurring in epileptic brain. biagek w kierunku struktury
f  Organization of the Atomic Spectrometry Updates pozi omu nasyceni aof osfolipi
X-Ray Fluorescence Spectrometry Topic Group Z a agregacj N bi agek i stotn
Meeting,-8 June 2010, Faculty of Physics and prowadzNcym do powstania znm

Amplied Computer Science, AGH University of eracyjnych w m-zgu epil ept)
Science and Technol ogy, oOKsydadyjnyw, Pol and.
{ Participation in Intercomparison Excercise for] Zor@nizowanie posiedzenia grupy tematycznej

ambient mass Atomic Spectrometry UpdatdayXFluos
f concentration measurement of Atmospheric ~ cence Spectrometry na Wydziale Fizyki i |
Particulate Matter in Greece. formatyki Stosowanej AGHI,czerwca 2010,
Krak- - w.

' Udziag w badaniact por-wnauv
stiUe E at mo spdbweazawcGregjiy ch py g -

MOLECULAR BIOPHY3\NDB BIOENERGETIC®GR

f We show that low and high spin ferrous statesof Pokazal i Smy, Oe w natywnych
the notheme iron occur in native bactekal rea centrach reakcji typu 11 m ¢
tion centers of type Il and their dynamical prope r-Une stany spinowe zreduko
ties are regulated by the fluctuations sfrtheir hemowego, kt -rychuwgasnoSci
rounding protein matrix. | owane sN przez fluktuacje

1 Our studies odifferentoxidation/purification bi agkowe]j
methods of multiwall carbon nanotubes Y Badania nasze, dotyczNce m
(MWCNTYyive experimental evidencefuhat oczyszczani a wieloSciennyoc
tionalization may additionally modify chemical wn gl o WAWMCINT ) , dostlkrczygy do
and physical properties of MWCNT due to their sperymentalnych na to, Oe |

Fecontaminations. mogN dodat kowo modyfikowal
chemiczne funcjonalizowanych MWCNT.
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BIOMEDICAL IMAGIN®ANDDELING GROUP

1 Application of the thermoluminescent dosimetry]
for radiation dose estimation in radioiodine ther

py. 1
1 Design and set up of a new phantom for gamma
beta fields measurements. q

1 Analysis of an influence of differentctiede s
ules orextracorporeal liver support therapy eff q
ciency.

1 Evaluation of the application of the radiation
protection of the personnel in the nucléar med
cine hot laboratory. Ll

1 Construction of surface and low temperature r.f.
coils for low field MagnetisoRance Imaging
system.

1 Development of numerical programs based onf
Adaptive Weight Smoothing Algorithm aad Wav
let Transform for the noise reduction gimprov
ment of SNR) in Magnetic Resonance Imaging.

1 Monte Carlo modeling of the light transport in the
pignented tissues. i

MOESSBAUEBPECTROSCOPY GROUP

9 Theoretical determination of the electronic andf
magnetic structures of the gijrase FEr
and FeV alloys.

1 Measurement of the kinetics of the-teigma 1
alpha phase transformatiofrd@r alloys and
demonstration that the nucleation meckanism r
sponsible for the transformation changes in the
nearcritical temperature. Ll

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

ACTIVITY
M LANKOSZ

1 Member of-Ray Spectrometry Advisory Board 1
(since 2008)

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

1 Chairman of the Organizing Committee of thef
International Conference on Development and
Applications ®fuclear Technologies NUTECH
2011 (since 2008)

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

T Member of Edi tori al
2010)
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Zastosowanie dozymetrii termoluminescencyjne;j

do szacowania dawki terapi
Proj ekt i wykonanie fant
mieszanych polach promieniowanigabeda

Analiza wpgywu r-Unych sc
na wydajnoSi pddz awNgtrrodjya we
Opracowanie aplikaciji do
radi ol ogicznego personel u
przygotowaniu radiofar mac
medycyny nuklearne;.

Budowa powierzchniowych i niskademper
turowych cewek w. cz. do niskopolovggo sy

temu brazowania magnetyezno
rezonansowego.

Rozw- j program-w numerycz
al gorytmie adaptascyjnego
formacie fal kowe|] do redu

SNR) w obrazowaniu magnetyczno
rezonansowym.
Model owanie metodN Monte

Swiatga w tkankach upigmer

Teoretyczne obliczenie struktury elektronowej i

magnetyr n e j fazy si-@Gumwaz w ukga
FeV.
Pomiar kinetyki -gfawej Sci a

uk gadari eorFaez
transformacj.i
krytycznej.

Wy kazani e na drodze
dynamika izolowamyc a t GFew sieci e
alicznego chromu jest anomalna tj. (1) atomy
5Fe sN bardzo sgabo zwi Nzzs
ich drgania sN harmoniczn
~145 K i wysoce anharmoniczne w temperaturze
winkszej ni0 ~145 K.

wykazanie, O
Zzmi enia sian

eksp

Czgonek Komitetu Boradcze
Ray Spectrometry (od 2008)

Czgonek Rady Naukdwe] I ns
ni ki JNdrowej (od 2002)
PrzewodniczNcy Komitetu
Mi hdzynar odowej Ko-nf erenc
sowania TechaNUTB®H20Li1 J Ndr o\
(od 2008)

Czgonek Komi tetu Technol c

Pa@Gtwowej Agencji Atomi st

BofarCk gwfn e AKNukKd reiotné tkia 0 Resliakc ¢ |

ANukl eoni kad (od 2010)



ZSTNGOWSKI

1 Member Committee of Nuclear Technology at thd]
National Atomic Energy Agency (8@e 2
1 Member of Editorial Bdasdcleonic Bulletin 1

DWNGRZYNEK

1 Secretary of the Organizing Committee of thef
International Confaxenon Development and
Applications of Nuclear Technologies NUTECH
2011 (since 2008)

K BURDA

1 A member of Scientific Coatnillltidisciplinary 1
School of Engineering in Biomedicine, AGH Un
versity of Science and Technology (since 2009)

1 Head of the BIONAN consortium (since 2008) 1

H. FIGIEL

1 Member of the Main Board of the Polish Physicaf|

Society

Chairman of the board of BIOMAR Consortium

Member of the Programme Board of the Inter

Faculty School of Biomedical Engineering

1 Menber of International Steering Committee of
the International Symposia on Metal Hydrogen
Systems

1 Member of the Scientific Committee af-the S
cond Polish Forunmuel Cells and Hydrogen

= =4

Technology 1
1 Secretary of the Krakow Branch of the Societas
Humboldtiana®norum q
9 Chairman of the Audit Committee of the Polish
Hydrogen and Fuel Cell Association 1

 Chairman of the Audit Committee of the Polish
Neutron Association

A JUNG

M Vice Chairman of the Krakow Branch of thef
Polish Society of Medical Physics

1 Coordinator for Medical Physics field in-the pr |
ject "Now physics. New forms of education closer
toepl oyer so

Z MATUSZAK

M President of Cracow Branch of ttsh Bot q
physical Society
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CzJonek Komisji Technik JNd
d/s Atomistyki PAA
Czgonek Komi tetu Redakcyjr

Nukleonicznego

Sekretarz Komitetu Organizacyjnego

Mi Adzynarodowe|j Konferencij.i
Applications of Nuclear Technologies NUTECH

2011

Czgonek Rady Programowe|] Mi
Szkogy I nUyni eirAkadeni omedy c z
G r nHuwgicze) (od 2009)

Kierownik konsorcjum BIONAN (od 2008)

Czgdonek Zar zNdu 6§ - wnego |
warzystwa Fizycznego

PrzewodniczNcy Rady Konsor c]
Czgonek Rady Programowe] Mi
Szkogy I nUOynieridi Bi omedyczi
Czgonek Mindzynare®dowego Ko
go Mi Adzynarodowych Sympo z|

Uk g ad -Wo diert a l

Czgonek Komitetu Naukowego
Ogniwa Paliwowe i Technologie Wodorowe
Sekretarz Oddzi agu
Humboldtiana Polonorum,

Kr akows

PrzewodniczNcy Komi sji Re wi
Towarzystwa Wodoru i Ogniw Paliwowych
Przewodni czNcy Komisji Rewi zy

Towarzystwa Neutronowego

Zastfipca PrzewodniwvczNcego C
skiego Polskiego Towarzystwa Fizyki Medycznej
Koordynator ds. Kierunku Fizyka Medyczna

projektu fATeraz Fizyka. No w
bl i Uej pracodawcyo
Prezes Krakowski eg-o Oddzi ag¢

warzystwa Biofizycznego



S.M. DUBIEL

1 Member of the Senate Commission for Disciplin€]
of Students

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

T Member of the MS &SAbaué@r
(since 2005) i

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

Czgonek Senacki e]j Komi sj i
Student - w

Czgonek Instytutu Fizyki
Fellow

CzCeonnteukr yM°G sbauer Century

Czgonek Komitetu Doradcze
Instytutu Biograficznego (ABI)

Zastipca PrzewodniczNceg:¢

1 Vicepresident of the Krakow Branch of the Polish Oddziagu PTF
Physical Society (since 2009) T Czgonek Komisji ds. Fell o\

1 Panel Member for Fellows at the Institute of Londynie (IOP)

Physics (IOPphdon 1 PrzewodniczNcy Komisji ds .

T Panel s Chair for Fel | oRrgk wadondyhi©(FOP)

f Chairman of session at 4th Seeheim Conferencf Pr zewodni cz Ncy sesji podc
on Magnetism, SCM2010, Frankfurt a/Main, 17  Conference on Magnetism, SCM2010, Frankfurt
MarchL April, 2010 a/Main, 17 Marthfpril, 2010

1 Reviewer for Intermetallics 1 Recenzent czasopisma Intermetallics

1 Member of the Editorial Board for Applied Sc I Cz Jonek Komitetu Redakcyj
ences Applied Sciences

POSIGRADUATED FELLOWS

9 Mr. Christian Priesley Kofi DAGADU

Department of Nuclear Engineering & Material Science
National Nuclear Research IngBhud@a Atomic Energy Commission

P.O. Box Lg 80, Legon, Accra, Ghana.
Fellowship from IAEA Vienna
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Department of Condensed Matter Physics
Katedra Fizyki Materii Skondensowane]

STAFF

HEAD

prof . dHKrzysat@Wierzbanowkiull professor

prof. dr hal® | Anfirzej prof. zw. emerytowamyg.0AGH
prof. dr halKaprzyl§ t a n, fulprpésser

prof. &uUmgb WoijrmUech, full professor
prof. dr habolnylanuszfull professor

prof. dr halsikoraVi e s, @ssomiatprofessor

prof dr Aiambdazgjassttiate professor

dr h a'w.bdaiusddssociate professor

dr h &8m.c zimaidExjessociate professor

dr h ararasiulaceltassociate professor

d r h &ebrnasikndrigjassociate professor

dr iiJ Armaty® a wassistant professor

dri nHakerkaJakubassistant professor

d r Kulkalan assistant professor

drN i Zlacekgssistant professor
drPytlik_ucjanassistant professor

d r Wiemdlbcha a r tj,Gissistaneprofessor

d r Won@ESébastigrassistant professor

mg r WawsitzaRomanteachingssistant

Wgadysgaw BJaszczyk
Ryszard Skotnicki

PROFILE

Scientific activities of the Department areownainly fDzi agal no Si

cused on the following topics: zagadni e GE:

1 Properties and symmetry analysislectese 1 WgasnoSci i analiza symetry
phases of ordered structures struktur uporzNdkowanych

1 Studies of aperiodic structures 1 Badanie struktur aperiodycznych

1 Deformation, recrystallisation and stressinpol § Odkszt ekaegrmrsita,l i zacj a oraz

crystalline materials

Electron structure of the solid state
Polymer research

Theory of measurement uncertainty

=a =8 =9

f
f
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wewnnfnt r zn e polkrystaicengchi a g ac h
Struktura ealggkthronowa ci ag
Teoria niepewnoSci

pomi ar -
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ACHIEVEMENTS

9 Structure refinement of decagorRdiCa)
superstructure type |

1

M Determination of misorientation characteristics iff|
deformed and recrystallized zirconium using new

analysis method

1 Symmetry analysis examination of complex

societechnical systems (optimalisation of eva

uation models from big objects)
1 It was demonstrated theoretitatyat small

change in magnetiooment in MnAs compound
results in appearance of the phonon soft mode,
responsiblar magnetstructural transition, and

in consequence, for the observed giantamagnet

caloric effect.

1

1

1 Experimental and theoretical demonstration of a
unique role of Fe electronic states in adjustemenf

of thermoelectric properties inkMOEb7 alloy
with omplex Zintl structure.

I Observation of dendritic structures that grow

spontaneously when thin films are spin cast fronf|

polymer blends of polyaniline.

ACTIVITY

A. BACZMAG SKI

1 Member obcientific Committeelrdérnational

Conferenceguropean Conference on Residual

StressefECR$ andSizeStrainConference

J. TARASIUK

T Member of R d.ecture Nate® $n
Internet

W. SIKORA

1

qr

1 Member of Committee of Crystallography, PolisH]

Academy of Scgen
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Wyznaczenie dekagonalnej struktiNyCal
superstruktura typu |.

Wyznaczenie charakterystyk dezdgriemtac

o d k s z t iae§rgsmlizowenymkoyrie przy

uUyciu nowej metody anal i z
Uwzgl Adnienie roliw-symetr.
ania sin z§o Udeshyiczhychuk ad -
(zastosowane w optymalizacji modeli ewakuacji z
duUych obiekt - w

Wykazano teoretp®e, ze niewielka zmiana

momentu magnetycznegokmysztale MnAs
prowadzi d o kkipgo wdsganéan i a mi
fononowegoo d powi edzi alaeego Za
magnetostrukturalne i w konsekwenbjsea

wowany potfAlUny efekt magne
Badania eksperymentateerietyczne unikalnej

roli elektronowysht an- w Fe s regul s
n aiSermoelektrycznych stopuxi@esSb7 o

zojbhej strukturze Fant

Obser wacj a spontaniczni e
struktur dendrytycznych w czasie rozlewania
cienkich warstw mieszanin polimeawiea-

j Ncych polianilinhn

Cz g o n e kkomitet w Naukowych

Mi Adzynar odo vieyrogpan @G-onf er e n
ference on Residual StreSERY$ aaz Size

Strain

€zgomek jury JMK Rektora |

Czgonek Komitetu Krystal ocg
Nauk



K. WIERZBANOWSKI

T Member of Board of review: Archives of-Metallu
gy and Materials (PAN)
1 Reviewer of Physical Review Letters & Physicalf
Review B
T Deands represent ayof ve
Teaching 1
1  Member of International Scientific Committees of]
Conferences on Mechanical Stress Evaluation by
Neutrons and Synchrotron Radiation (MECA
SENS)
J . TOBOGA
1 Reviewer of Physical Revidters& Physical 1
Review B
1 Member of International Scientific Committees of
ECT Conferences by European Faé&ratacal T
Society and GIMTEC Forum on New Materials
J. WOLNY
T Member of Committee of Crystallography, PolisH]
Academy of Science
AZl NBA
1 Polish Physical Society: i
member of Main Board,
member of Commission of Rewards
and Distinctions 1
1 Member of Seamti of Foundations of Metrology
of Committee of Metrology and
Measurement Equipment, Polish Academy of
Sciences
W. GUt NY
1 DeanofFaculty 1
T Member of International Scientific Conomittee

VIII Int. Conference oRay Investigations of
Polymer Structure XIPS 2010
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f oPhysigaksReviewB nce of

Czonek komitetu recenzent -
chives of Metallurgy and Materials (PAN)

St agy tARScasopisnn(Americas-Phy

ical Society) Physical Review Letters Letters &

Qual it
Pegnomocni k Dziekana ds. Jal
Czgonek mi ndzynarwdowych k
kowych organizujNcych konfe
Stress Evaluation by NeutradsSynchrotron

Radiation (MECA SENS))

St a@enzent APS (American Physical Society)

czasopism Physical Review Letters & Physical

Review B.

Czgonek mi idzynarwdowych k
kowych or goafaréengieECTNE-y ¢ h

ropgjskiego Towarzystwa Termoelektrycznego

oraz CIMTEC Forum on New Materials

Czgonek Komitetu

Nauk

Krystal ogr .

Polskie Towarzystwo Fizyczne:

czgonek ZarzNdu Gg-wnego

czgonek Komisji Nagr - -d i \
Czgonek Sekciji Podstaw Met
Metrologii iAparatury deniarowej, Polska

Akademia Nauk

Dziekan wydziagu
Czgonek I nternat of¥Hal
Int. Conference ofR&y Investigations ofyPol
mer Structure XIPS 2010

Sci en



Department of Applied Informatics
andComputational Physics
Katedra Informatyki Stosowane]

| Fizyki Komputerowej

STAFF

HEAD

prof. dr hab. Ku@essowski Krzysztof,

COMPLEX SYSTEMS GROU

ZESPEG UKGANYEMW Z GOt O

pr of . dr hab. KugakowsKki Krzysztof

prof. dr halMaksymowiéndrzejfull professor
prof. dr hals p a .J -e Z@dl professor

prof. dr hab. nKON KZbigniewfull professor
dr habi nSdeedkhaligassociate professor
dr habLendandrzejassociate professor

dri nDydejczyRntoniassistanprofessor

dri n@Gh.wr ® €Eg ke imgssisiagimfessor
dri nGQbanelRiotr assistarprofessor

dri nKthwczyMa § g oassistarfrafgssr
dri nMalarKrzysztofssistanprofessor

dri nWb. § o Mazigjassistarprofessor

mgr nP@nasiuRiotr, teaching assistant
mgri nSk.c z e pdandEse&ching assistant
dri nKaweckMagier8arbara, senior lecturer
dri nMalinowsKiansz, senior lecturer

dri nKr.upGEsWwna, senior lecturer

mgri  nWblakromasz

THEORY OF NANOSTRUIRHS AND NANODEVIGR®UP
ZESPEG TEORUKTMRNIOSNANOURZt DZE

prof. dr hab. Stanisgaw Bednar ek,
prof. dr hab. Janusz Adampfuigprofessor

dr hab. i n U, assBaate prgfessoi e j Szafran
dr in0. Tassis@m profeSsorwi e j

d i nU. B aassigjaatprofessor Spi s ak
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http://home.agh.edu.pl/bszafran
http://fatcat.ftj.agh.edu.pl/~chwiej
http://fatcat.ftj.agh.edu.pl/~spisak/

PROFILE

COMPLEX SYSTEMS GROU

Research is conducted in a few threads; below th8 adani a

prowadzone ysN w kill

topics are mentioned which are concentrated in thenieniamy tu tematy skoncentrowane w Zespole

Complex Systems Group. One of them is connectetd k gad - w Zgo Qo nych.

with the collaboration with the Departirigina de z

Materiales at the Universidad del Pais Vasco, SpailJni wer syt eci e
This research deals with modeling the stray field dlod el owane y gda
amorphous microscopic wires of complex domaim mor f i cznych
struktur ze

structure, including simulations of the proeess o

magnetization of these wires due to their bistabilityg - ) |
Another research deals with modeling sociologicabi st abi | noSci N

Jeden z ty
l aboratorium
Kraju Bask-w
razpyaszoriggod

drut -w mikrosko
domenoweg-; prowad
symul acj e przemagne:
tych drut - w. I

wsp-gpracN z

|l noSci

processes in general frames of game theory. Since est model owani e prohces-w soc
2009, the subject is conducted in framesof TFPEU®z er o ko poj At e teoridi gi er .
applications of complexity theory totestoiaal badany w ramach graotu 7FP EU
systems. Our contribution is based, among othes o wa & teorii zgoUonoSci w
things, on simulations of crowd dynamics within the pogecznyc h. Nasz whkhgad | est
social force model. Our new direction of researchis j ach dynami ki tgumer w r amac|
biometrics. This research area deals with the applic znych Helbinga in. (2000) . Nowo r
tions of computer science, in particelgrattern dziedzinN prowadzonych u nas
recognition, to the methods of human identificatiomen obszar to zastosowania informatyki,ew szcz
and verification. g-lnoSci rozpoznawani a obr az
identyfikaciji ludzi.
THEORY OF NANOSTRURHS AND NANODEVIGE®UP
1 theory ddlectronic properties of quantym dots M teori a el ektronowyreh wgasno
1 computer simulations of qubits and logic gates in  towych
nanodevices T symul acj e komputer owe kubi
1 theory of electron quantum transport in quantum | ogi cznych w nanoprzyrz Ndac|
wells and nanowires T teori a kwant owego transpor
1 computer simulations of the stability of metallic ~ studniach i drutach kwantowych
clusters T symul acj e komputerowe stab
1 modeling sporbit couplingffects in quantum metalicznych
dots 1 modelowai e oddzi aotbifawavn i a spir
kropkach kwantowych
ACHIEVEMENTS
COMPLEX SYSTEMS GROU
91 Description of remagnetization of bistable wiresif Opi s pr zemagnesowania bista
the presence of circular field obecmdS%cikopgjowego
1 Introduction of of social processes to simulation§] Wpr owadzeni e proceas-w spoge
of crowd dynamics l acj i dynami ki t umu
1 New method obmpression of phase spacein 1 Nowa metoda kompresji pr zes
discrete systems ukgadach dyskretnych
1 Theory of line graphs of complex networks 1T Teoria graf . - w krawndzi owyc
1 Description of avalanches in complex networks z § o Uonych
with antiferromagnetic interaction of spins atthef Opi s | awin w siecigach zgoUo
network nodes netycznymi eddzpagywamw whizg:
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THEORY OF NANOSTRURHS AND NANODEVIGR®UP

1 designing and simulation the work of the q
nanodevice to spin accumulation and spin read
out without magnetic field.

1 computer simulations of the electron transport{
through the nawire with the embedded-qua
tum dot.

1 calculation the curresitage characteristics of
the triple barrier resonant tunneling diode.

1 explanation of the role of classical Lorentz force
in quantum transport through semiconductorq
guantum wires.

1 simulatioof anisotropic spin exchange in spin
orbit coupled double quantum dots. 1

ACTIVITY
S. BEDNAREK

1 member of Editorial Advisory BblaedOpen i
Nanomedicine Journal

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

J. ADAMOWSKI
9 director of Interdisciplinary PhD Study i
1 member of the Programme Committee of the

Laboratory for Physical Fundamentalsr-of Info
mation Processing

1 member of the Physics Committee of the PolisH]
Academy of Sciences q

1 referee of scientific journals: Physical Review
Letters, Physical Review A, Physical Review B,
Journal of Physics B, Journal of Physies: Co
densed Matter, Semiconductéenc and
Technology, Nanotechnology, Physics Letters A,
Solid State Communications, Physica B & E,
Physica Status Solidi, International Journal of
Modern Physics B, Acta Physica Polonica

B. SZAFRAN

1 coordinator of Krakow Intéptirsary PhD d?r 1
gramme in Nanoscience and Advanced
Nanostructures,

editor in Central European Journal of Physics
referee of scientific journals: Physical Review
Letters, Physical Review B, Applied Phissics Le
ters, Journal of Applied Physics, Nanotgchnolog
Journal of Physics Condensed Matter etc.

= =4
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opracowani e i symul acj a d:
do akumul acji i odgczytu s
cia pola magnetycznego.

symulacje = komputerowe  transportd e
ektronowego przez nanodr uf
ut worzonN pomifidzy dwoma ¢

wyznaczenie ahhr akterystyk prl
napi Aiciowych asymetryczne
potr-jnN barierN.
wyjaSnienie rol i kl asyczi
transporcie przez ©p-gprze
kwantowe.

symul acj e ani zotropowe|j \
podw:-j nych kr ehp k aec h k we
sprzhnUeabite m spi n

czgonek Redakcyjnego Kom

czasopismthe Open Nanomedicine Journal
recenzent czasopism naukowych: Physical R
view Letters, Physical Review B i innych.

kierowni k
Doktoranckich
czgonek rogRamdwej Laboratorium
Fizycznych Podstaw Przetwarzania Informaciji
czgonek Komit€@l@ Fi zyki
recenzent czasopism naukowych: Physical R
view Letters, Physical Review A, Physical Review
B, Journal of Physics B, Journal of Physics: Co
densed Mter, Semiconductor Science and
Technology, Nanotechnology, Physics Letters A,
Solid State Communications, Physica B & E,
Physica Status Solidi, International Journal of
Modern Physics B, Acta Physica Polonica

I nterdyscyplir

P/

koordynator programu Krakow Interdisciplinary

PhD Programme in Nanoscience and Advanced
Nanostructures fiocansowan
twem Fundacji na rzecz Nauki Polskiej z
funduszy strukturalnych

edytor w CentralrBpean Journal of Physics

recenzent we wszystkich znanych czasopismach

z zakresu fizyki ciaga st
Review Letters oraz w Nanotechnology



ZKl KOL

1 Vice Rector for Education 1

T Member of Jury
tion AMBaper e

1 Member of Board of the Zielinscy Foundation off

Educational Help for Young People

Member of Jury of the Prize of Prof. Taklinski 1

President of the Board of the Foundation of St

dents and Alumni AGH ACADEMICA

f
f

KKUGAKOWSKI

1 Coordinar of session Soft Magnetic Materials at
the Joint European Magnetic Symposia, August
2328,2010, Cracow, Poland q

1 Member of the Scientific Committieed?dish
Symposium of Eceramd Soiophysics, d\
vember 287, 2010, Warsaw, Poland

K MALARZ

1 Managing Editor, Central European Journal off
Physics (since 2006)

1 Member of the Scientific Council of Palish Co 1
ferences on Computer Games Engineering
(since 2005) i

1 Deputydean of the Faculty of Physics pnd A
plied Computer Sciences,-A6H (since 2005) 1

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

1 referee of scientific journals: Physice@wRe
Letters, Physical Review E, Physica A, $he Phy
ical European Journal B, International Journal of
Modern Physics C

K. SAEED

1 EditoiinChief of International Journal om Co
puer Information Systems and Industnal Ma
aganent Applications (since 2008), Publishers:
MIR Labs, USA 1

1 EditoinChief of International Journal oftBiome
rics (since 2007) Publishers: Inderscience, UK

1 Conference General Chair, ICBAKE 12009
InternationaluliConference on Biometrics and
Kansei Engineering, Jun2®%ieszyn, Poland

1 Conference General Chair, CISIM 2010, October
810, Cracow, Poland

1 IEEE Computer Society Senior Member (Member
since 1994); 202013 nominated for IEEE CS
DVP Distinguish€iitor Program

JSPAGEK

1 Member of the Science Council, Ministry of Sc |
ence and Higher Education for the peried 2008
11.
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Prorektor ds. ksztagcenia A

of at he Madua pyo | MekBandz@jr IStypendiahe) Bapate

Auso;

Zar zNd Fundacj i Pomocy Ed
MgodzieUy im. H. i T. Zieli
Jury Nagrody im. Prof. Wgad)
PrzewodniczNcy rady fundac,]

went -w AGH ACADEMI CA;

Koordynator sesjioft Magnetic Materials na
konferencji JEMS 2012&88.2010
Czgonek Komitetu
F ENS 623.11.2@16, Warszawa

Naukoweg

Redaktor Central European Journal of Physics
(od 2006)

Czgonek Rady Naukawe|j
encji I nUyni er(ddR00Syi er Kompui
Prodziekan ds Dydaktycznych
i Informatyki Stosowanej AGH (od 2005)

Czgonek Komi sji Rewi zyjnej
Ekonomii i NaukacTo- Spogeczn
warzystwa Fizycznego (od 2009)

recenzent czasopism naukowych: Physical R

view Letters, Physical Review E,Physica A, The

Physical European Journal B, International Jou

nal oModern Physics C

Og-In

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

Naczelny Redaktor International Journa of Bi
metrics (od 2007)
Organizator  konferenciji
10.10.2010,&k - w
Czgonek | EEE Computer
programu Distinguished Visitor Program na lata
201113

CISIM 2010, 8

Soci e

Czgonek
11

Rady Naukowej przy



Department of Particle Interaction
and Detection Techniques
Katedra Oddziagywa@€ i D

STAFF

HEAD
prof. dr hab. Kisielewska Danuta, full profesor

ELEMENTARY PARTICBHSSICS GROUP
ZESPE&G F Il ZKEKEMENXTARNYCHE

prof. dr hab. Kisied&a Danuta, full professor
prof. dr hab. Muryn Bogdan, full professor

dr hé&eb.zyibyd.i e® Mari usz, associate professor
dr inU. Adamczyk Leszek, assistant professor
dr in0. Bogd Tomasz, assistant professor

dr inU.B&GgadabbwsRadssorassi stant pro

dr i nU. -MachayAyrkeszies dssistant professor

dr in0. Szuml ak Tomasz, assistant professor
dr Szuba Janusz, teaching assistant

dr inU. Ciba Krzysztof

NUCEAR ELECTRONICS RADIATION DETECT@&ROUP
ZESP¢ G EL BKDORRIOME JK 0JI BREVIERNKOWANIA

prof. dr hab. inO. DNbrowski Wjadysgaw, full pr
dr hab. i nO. Il dzi k Mar ek, assistant professor
prof. dr hab. Jele® Kazimierz, full professor
dr in0. Fiutowski Tomasz, assistant professor
dr in0. Hott ossgr Pawed, assistant profe

dr in0. Kowal ski Tadeusz, assistant professor
dr in0. Mi ndur Bartosz, assistant professor

dr Sknolt.ze & Andrzej , assistant professor

dr inU. $wientek Krzysztof, assistant professor
dr inU. Wi Ncek Piotr, assistant professor

mgr Aguilar Jonatheesearch assistant

mgr Ambalathankandy Prasoon, research assistant

mgr Imran Ahmed Mohammed, research assistant

mgr Koperny Stefan, teaching assistant

mgr inU. DwuUnik Michag, research assistant

mgr inU. Prochal Bogusgaw

nU0 Terl ecki Przemysgaw

FilipelVi e s gaw

JAidrzej owski Franciszek

Pieron Jacek
Tora Tadeusz
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PROFILE

The scientific activity of Department cover three areaBematyka naukowa Katedry obejmuje trzy kierunki

of research: badaE:

1 basic research of elementary constituents of thdf badani a podstawowe el ement a
matter and their interactions in high energy col materi.i i i ch oddzi agywa@&E
lisions wysokoenergetycznych wi Nzek

91 design ahconstruction of detectors and readout 1 r 0z w- j detektor - w i aparatu
electronics for high energy physics experiments, eksperyment -w fizyki wysoki

1 development of detectors and readout electronic§ pr oj ekt owani e i budown det €
for neuroscience experiments and medieal ima el ektronicznej dl g eksperyn
ing. icznych oraz dla obrazowania medycznego.

The high energy experiments are long term projectEk sper ymenty wysesp&km@amienegggo

and because bfgh cost of large accelerators and | o wy mi a budowa akcel erator

detection facilities they are performed by lagge internt e k cy j ne | wy mag a duUych nak:¢
tional collaborations. Our participation in experimentgsr ace z dzi edziny fizyki czNs

is as complete as possible and covers all phases df y | prowadzomama cthy | kabu Uyw h

the projects: preparations of the research programsni fndzynar odowych Zzelspog: - w. N

desgn and construction of the experimerdal app sperymentach gieije wszystkie ich fazy od @rzyg
ratus, data analyses as well as maintaining and u towania programu fizycznego poprzez projektowanie i

grading detector systems. budown el ement-w aparatury de
Currently we participate in analysis of data fromthremoder ni zacj A, po analizn dany
experiments, which have finished data taking: Zesp-4g§ pracowni k-w Katedry u
1 ZEUS Bb at HERA (DESY), eksperymentach,uUktzbieeraak ®@Ec
1 DELPH+e- at LEP (CERN), gargar;.ych, ale analiza materiagdt

1 OPAlete- at LEP (CERN).

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

1 ATLAS pp andPb at LHC (CERN),

1 LHCb pp at LHC (CERN),

J] ZEUS na akceleratoep HERA w o0Srodku
DESY

1 DELPHI na akceleratetee LEP w CERN

1 OPAL na akceleratarz LEP w CERMN

: / . W ostatnim dziesinckoleciu uc
and in 2010 we started running these two experiments -\ i budowie aparatury dla dwu ndwych e

and we particted in data analysis. speryment -w na akieel eratorze
A special attention is paid to processes leading to ﬁ ATLAS pp i PbPb '

New Physics, particularly to Higgs and supersymme, </ pp
ric particles discoveries in ATLAS experiment. Stud od 2010 roku po uruchomieniu akceleratora LHC

of the CP symmetry breaking in LHCb experimen : . . .5 .
could explain matteantimaer asymmetry as well uczestniczymy w procesie zbierania i analizy da_nych. .
ﬁpeclaInN uwagno Szrwerdanciae soi i n

assearchforraredecaysofthebeautmeesonscakr yeie obi ekt -w zwi Nzanych .

also be a link to New Physics. K i . KstKi Hi
In parallel, we carry out R&D programs aiming ar oszukl wanl e €zNS 1e- lggsa o

development of the detector concepts and new dete rycznych jest priorytetowym ;adaniem ekspe:rymentu .
tor technologies for an upgrade of the ATLAS exper> | LAS. 2 g Il('o ! r? i bad aﬂr} e st Okp ni
ment and for a future experiment at the Internationd " 8 ¢ f zadXi ¢ rozpatew w €Kksp
Linear Collider. r-wnieU prowadzil vdvo odkryci.
The activity in the area of detectors amrehdront mpHe. Wy taSn| tenl aNggB-bok| eJ] as
electronics focuses on development of readout sy Ir?l ! | an I ymateri e <
tems for position sensitive detectors emgeying A~ ' WNO1 €91 € prowadzone s prac
plication Specific Integratedui®s. We carry out zastosowamavnov_vych technologii d_etektoroyvy_ch dla
development of readout ASICs for the following deteP " 2 ¥ S 20 €] ~ mo dHASdraz prryg i det ekt
tor technologies: towania aparatury detekcyjnej dla eksperymentu na
1 tracking detéctors for high energy physies expe akeeleratorze liniowym ILC.

iments based on silicon microstrip detectors, 2! 292 ImosSl w dziedkinie dete

1 detectors for-dy imaging based on silicon ektroni ki odczytu ksencentruj e
m(aic?gsc'zr;)d%téct%rs aging based on stlico tem-w odczytu-caatgglkthorz: wypkoozy
1 detctors for charge particles aray ¥naging rz};;ztha.nlem techink specjalizowanych ukg

based on Gas Electron Multipliers (GEM).
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| parallel, investigation of radiation effects im-semicoOb e ¢
ductor devices and circuits is carried out, which are af c a |
det e

primary importance in the -@mahtelectronics for
readout of silicon strip detectors in thenbigy e Ll
physics experiments.

In the area of neuroscience we develop systems for
imaging of neural activity in live neural tissaes. inclu q
ing retina and cortex. A common aim of \arious r
search projects carried out in collaboration w4ith neur q
scientists i¢0 develop two ways comntiotica
between live neurons and electronic circuits.

R -
radi acyj nymi
obwodach

owadzone sN
do system-w
C W

detektory tor-w czNstek dl
wysokich energii oparte na mikropaskewych d
tektorach krzemowych,

detektory promieniowanriayXparte na mer

paskowych detektorach krzemowych,

detektory czNstek nhagadow:
ia X oparte na gazowych powielactach e

e k t r o n -Qas HeGmarWultipliers).

wnol egl e prowadzone sN b,
pewognikavych 2 Nd a ¢ h
el ektroniczgnych, k

prace

pr
h odczy

ni e
onyc
ktor

totne dla elektroniki feomdt do odczytu krzemowych

detektor

-w mi kropaskowych w

wysokich energii.

W dziedzi
systemy do obrazow i a

neurobi o
neu

badaEE €
aktywnoSci

ni e

Oywych tkankach nerwowych,
[ kora m-zgowa. Wsp-I nym ce
badawczych prowadzonych we

ologami jest opracowanie dwukierunkowej komunikacji

pomi ndzy

Oy wyi nobwodame ber o n a mi

ektronicznymi.

ACHIEVEMENTS

91 Participation in a QCD analysis od ZEWS diffra 1
tive data (published in Nuclear Physics),

91 Participation in combined measurements of
ZEUS and H1 experiments and QCD analysis of
the inclusive [ scattering crosscton which 1
determines a new set of parton distributions
functions (published in Journal of High Energy
Physics),

1 Participation in the first direct observation of a
phenomenon known as
ATLAS collaboration, which may be a sign of
strong interactions between jets and a hot densef
medium (quaghuon plasma) formed by the co
liding ions FPb. (published in Physical Review
Letters),

1 Work on the Electron Structure Functidna in DE
PHI experiment,

1 Searches for New Physics in rare B smritlep 1
decays in the LHCb experiment,

1 Preparation of the software for the calibration and
data analysis for VELO detector in LHGb exper 1
ment

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

1 Devéopment of position sensitikeey Xletector
for diffraction instrumentation (published in N
clear Instruments and Mathods A),
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Udziag w analizierproces:
wowanych w eksperymencie ZEUS, opisywanych

przez QCD (praca opublikowana w Nuctear Phy

ics),

Udzi ag W pomiarach i nkl u.
czynnych w rozpraszanifp e pr zy ulOyci
pogNczonych dawwEUSiz eksp

H1 na akceleratorze HERA i wyznaczeaie w an

l'izie QCD nowych rozkgad:-
0] e t(pracpuapublikéwiana glournah 2fd igh bEpergy

Physics),

udzi ag W pierwszej bezpo

dokonanej prze kol aborac]

zwanego Apngd, gkencé | est

powstania plazmy kwarkglwonowej w

zder zeni &b (praga opublikewaRaow
Physical Review Letterso
Praca nad wyznaczeniem Funkcji Struktury E
ektronu w ggnboko ini eel as!
ach w eksperymencie DELPHI,

Pog uki wanie proces-w zwi Nz
FizykN poprzez badanie r z;
rozpad-w mezon-w B w ekspe
Opracowani e oprogramowani
kalibraciji i analizy dany
VELO w eksperymencie LHCDb,



il

Devéopment of integrated multichannel-Analog § Rekonstrukcja pogdgNcze®& funk

toDigital Converter (published in Journal of | k-wce z rozdzielcdoSci N odp
strumentation). ualnym fotoreceptorom (praca opublikowana w
Nature)

i Opracowde detektora promieniowania X do
zastosowa® w dyfraktometrii
na w Nuclear Instruments and Methods A)

f Opracowanie scalonego wielo
wornika analogeaydrowego (praca bpu
likowana w Journal of Instrumentation)

ACTIVITY

K.ELEG
1 Head of AGH Centre of Energy Studies (from{ Ki er owni k Centrum Probl em-w
2009) AGH (od 2009)
1 Member of Scientific Council of the Hearyk Ni | Cz gdonek Rady Naukowej Il nstyl
wodni cza@sKki I nstitute oFANNucime adre nRlyksai cNi-ewodni cza
1 Polish Academy of Sciences-2u8 2011)
1 Member of Scientific Council of the Institute off Cz § o Raglk Naukowej Instytutu Energii
Atomic Energy POLATAM&2011) Atomowej POLATOM (ZI8)
9 Chairmen of Scientific BomewbdbdniodzMWayjoRat-yg kdNa&kowe
Podkarpae Clean Energy Cluster @f08) Podkarpackiego Klastra Czystej Energii (od
' Member of Council for Atomic Energy Matters of ~ 2009)
Natimal Atomic Energy Agency {2008) 1T Czgdonek Rady d. s. At omi st
1 Member of Monitoring Committee EURATOM  Agencji Atomistyki (22092)
Fissiofi National Caattt Point. f CzJonek KomitétkBKE®O NI t or uj N
f Member of the Council of the National Centre for ~ATOM Fission and Fusion
Research and Development {2011%) 1T Czgdonek Rady Narodowego Ce|

Rozwoju (201@2012)

D. KISIELEWSKA

Member of the Physics Committee of Itt Depar 1 Cz gonek Komitetu Fizyki 1

ment of Polish Academy of Science2(A@)7 Akademii Nauk (2€XD710)

Member of Scientific Council of The HenrykY Cz gone&uRawdgj Nl nstytutu Fi z)
Niewd n i iz las@hste of Nuclear Physics PAN im Henryka Ni-ewodni cza
Polish Academy of Sciences-@UB 2011)

Member of Scientific Council of The Andrzej]f Cz onek Rady Naukowe ] | nst

Sodgtan I nstitut 0ll)or Nu cJiNedarro wSytcuhd iiens AF20000z8¢j a So gt a
Member of High Energy Physics Committee off Cz onek Komitetu Fizyki W
Counit for Atomic Energy MatterBladdnal PaEstwowej Ra@0i1)Atomistyki |
Atomic Energy Agency (2004) T CzgontkalCreaj Komi sj i ds. St

Member of Central Committee of the Scientific  (20072010)
Degrees (202010)

Member of Collaboration Board of the ATLAS

Collaboration at CERN
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W.

Dt BROWSKI

Member of the Consortium Council of the Natio 1
al Centre for Hadron Radiotherapy.

1 Member of the editorial board of the Journal off
Instrumentation.

1 Member of the editorial board of tleniNk& 1
journal

MPRZYBYCI EG6

1 Member of the Organizing Gteamof the i
Workshop of Timing Detectors (Electrordes, Me
ical and Particle Physics Applications) November
297 December 1 2010, Krakow, Poland.

B. MURYN

1 Member of High Energy Physics Committee off
Council for Atomic Energy Matters of National
Atomic Energy Agency (-Z2004). i

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

T. SZUMLAK

1 Honorary Fellowship position with School of{
Physics and Astronerayiversity of Glasgow.

1 The LHCb VEL®bftware and Calibratiam Pr i
ject leader.

M. IDZIK

i Technical Coordinator of FCAL (Internationalf

Collaboration for Forward Detectors in future Li
ear Collider ILC/CLIC).
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Czjonek Rady ZarzNdzaj Nce
trum Radioterapii Hadronowej

Czgonek komi tetu redakcy
Journal of Instrumentation

Czgonek komitetu redakcy
Nukleonika

Czl onek Komietu Organi zac
Timing Detectors (Electronics,Medical and Part

cle Physics Appliti ons) 0o -1129. 11. 20
2010, Krakow

Czgonek Komitetu Fizyki
PaEst wowe|j Ra-@0i1) At omi st yKki
Czgonek Komitetu Wsp:-gpr
LHCb w CERBL

Honorowy <czgonek
tronomii Uniwersytetu w Glasgow
Koordynator grup oprogramowania i kalibracji
detektoraBLOw eksperymencie LHCb

k-ol egi um

Koordynator
wsp-gpracy FCAL
Linear Colliders ILC/CLIC)



Department of Applied Nuclear Physics
Katedra Zastrawgjowa & FiI zyk

STAFF
HEAD
prof. dr hab. inid. R-acwski Kazimierz, full profe

PHYSICS OF FUNCTIODNIATERIALS GROUP
ZESPEG FI AGKIW MAINKRIJ ONALNYCH

prof. dr hab. Pszczoga Jarosgaw, full professor

ENVIRONMENTAL PH8SBROUP

ZESPCG FI ZMKI SRODOW

prof. dr hab. inO0O. R-UaGski Kazimierz, full profe
dr i rskdMarek, adsistait professor
dr ind Kuc Tadeusz, assistant professor

dr inU. Nnfcki Jarosgaw, assistant professor
dr inU. Nguyen Dinh Chau, assistant professor
dr i nU. Pciechy dssistpot professor Wo j

dr in0. Rosi ekssdanusz, assistant profes

dr Wancth.ni ew Przemysgaw, assistant professor
dr inU. Zimnoch Mirosgaw, assistant professor
dr inU. Gorczyca Zbigniew, teaching assistant
dr inU. Jodgowski Pawed, teaching assistant
mgr Fiedorowicz Justyna

mgr inU. Mr-z Halina

Pach Franciszek
Wr - bl ews ki Ryszard

NUCLEAR METHODS GROU
ZESPEG METOCH Jt DROWY

pr of . dr hab. i nO. Kreft Andrzej, associate prof es
dr Bolewski Andrzej, assistant professor

dr inU. Ci ech atprofessok i Mar ek, assista

dr Czapli Gki Wi lhelm, assistant professor

dr i n UeszeR, assistantkpafessor

dr hab. inU. Markowicz Andrzej, associate profess
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PROFILE

Department Applied Nuclear Physics (DANR) isco Kat edr a
trzech

posed of three groups: (i) EnvironrRégtts

Zastosowa®E& Fizyki
zespog-w badawczych

Group, (ii) Nuclear Methods Group, and cfii) Funsr odowi s k a, (ii) oBAABpogu Me
tional Materials Group. Research activiiAdlf ZespoQu Fizyki Materiag: -w F
cover selected topics of nuclear physics and itsapphauk owe prowadzone w Katedr
cations in areas such as environmental scienceszagadnienid i z y k i j Ndrowep- w kont
material sciences as well as indugpi@atons of sowaE& takich j akionnsett ki o Sr
nuclear methodologies. Moreo¥dtPis resporis riagach, a takUe przemysg
ble for two specializations being thought inghe framj Nd r okwytcehd r a i i ej zesp-§
work of the Technical Physics discipline offered by thmer yt or ycznN nad dwgma spec
Faculty at B.Sc. and M.Sc. level. mi w ramach kierunku Fizgkariiczna, na studiach
drugiego stopnia Wygdziagu,
Major instrumentation available at DANP: icznymi kierunkami dyplomowania na studiach
1 an arcmelting system with codésst ignition pierwszego stopnia.
for synthesis of materials, . )
f a system for production of monocrystals usinga Uni pasatuma naukowa bndNc
Czochralski method, Katedry
f a system to measure magnetoelectric effect off u k g ad do syntezy |- materi e
materials, ektrycznym
1 electrolytic enrichment sy&tetowevel tritium f aparaturad o otrzymywani a mo n o
assay imatural waters, met odN Czochralskiego
§ analytical systems for determination of tracefl aparatura do pomiaru efektu enagn
gases in the atmosphere, toelektrycznego w materi ag
f analytical systems for determinatistatié f aparatura do elektrolityc:
isotope ratios of light element€,(O, Ny en- wody w tryt;
vironmental materials, T systemy analityczne do

1 liquid scintillation spectromedtmrsmeasar
ments of lelevel activities of selected rnadion 1
clides¥d,14C,9Sr,21Ph,22Rn, isotopes ofaur
nium, thorium and radium) in environmeental m
terials, 1

1 lowlevel gamma spectrometry for measurements
of lowlevel activities of selected radionuclides in
ernvironmental materials,

1 Analytical sep for measuring neutron maram 1
ters of materials.
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Sl adowych w atmosferze;
systemy angiizne do pomiarssit osunk - w
izotopowych pierwiastk-w |

r-Unych; matrycach

system do pomi ar u aktywn:
sztucznych -pud&mii eniwo tgwa-mmaz
w pr-bkach stagych i ci ek

spektrometrii gamma

spekb met ryscginelydacyjne do

ni skich aktywnoSci izotop
(3H, 14C, 90Sr, 21Pb, 22Rn, izotopy urgniorui

radu)

stanowi sko pomiarowe do p
neutronowych materiag- w.



ACHIEVEMENTS

il

publication of a moapijyrent i t | ed

radioactivity of selected mineral waters in the

Polish Carpathians;
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Janowski Pawed 1ISD dr hab. J. Mietelski IFJ PAN
JAdrychowski N 11SD dr hab. J. Tarasiuk

Kal eméta t an 11SD dr habA. Drelinkiewicz IKiFP PAN

Kupczak Arkadiusz 11SD prof. W. Sikora

Marzec Mateusz 11SD dr hab.. A. Bernasik

Mi gaczewska Arn 1ISD dr hab. T. Borowski IKiFP PAN

Mor oE Jakub 11SD dr hab.. M. ldzik

Niemiec Piotr 11SD dr hd. Z. Latowicz IFJ PAN

Osiecka Natalia 11SD prof. M. Massalska od ¥ | FJ PAN

Ramza Piotr 11SD prof. A. Zinfnba

Rojek Magdalena 11SD dr habZ . Godziana | FJ PAN
Szczepanik Magdalena 11SD prof. J. Korecki

Szepietowska Dorota 11SD prof. B. Skbwski IKiFP PAN

Tatko Maciej 11SD dr hab. PNowak IKiFP PAN

Twardak Anna 11SD prof.P. Olko IFJ PAN

Zwol e Es ki Pi ot| 1ISD dr hab. J. Toboga
Gagkowski Mich 1 prof. K. R-UaGski

GNska Karoling 1 prof. Cz. Kapusta

Guzik Marcin 1 drhab.MrPzybyci e@®

Jasek Alina 1 prof. K. R-UaGski

Karwan Jakub 1 dr habK. Saeed

Kudasik Tomasz 1 prof. E. Mokrzycki

Stanisz Przemy 1 dr hab. J. CetnatEiP AGH

Wolska Katarzyna 1 prof. M. Lankosz

BroUek Marcin |2ISD dr hab. ZzZ. Godziana | FJ
Dziedzic Justyna 21SD dr hab. P. Nowak IKiFP PAN

Gieszczyk Wojciech 21SD dr hab. P. Olko IFJ PAN

Jamrozik Agnieszka 21SD dr hab. K. Burda

Janc Krzysztof 21SD dr hab. inU. J. Tarasiuk
Karczmarska Agnieszka 21SD dr hab. P. Olko IFJ PAN

K @dyiej Tomasz 21SD dr hab. inU. A. Kozgowsk
Krzak Maggor zg 2ISD prof . P. Warszy Eski I Ki F
Kuczera Paweg | 2ISD prof. J. Wolny

Kutorasi EBski k 21SD dr hab. J. Toboga

Marciszko Marianna 21SD dr habA . BaczmaGEski

Nosek Magdalena 25D dr hab. P. Wer oGski I Ki F
Of wieja Magdall 2I1SD prof. Z. Adamczyk IKiFP PAN

Onik Katarzyna 21SD dr hab. M. Derewi EBs ki I K
Pajor Anna 21SD prof. P. Warszy EsKki I Ki FP
Pasek Wojciech 21SD dr hab. B. Szafran

Pawgowski Jar g 2ISD prof. S. Bednarek

Perzanowski Marcin 21SD prof. M.Woar szagek | Ki FP P
Przyborowski Dominik 21SD dr hab. M. ldzik

W-jcik Anna 21SD dr hab. J. Mietelski IFJ PAN

Wr o Es Kk i Mar ci n 2ISD prof. K.Wierzbanowski

Zegrodni k MictHt 2ISD pof. J. Spagek

Ahmed Mohammed 2 dr hab. M. 1dzik

33



dr hab. M. ldzik

dr hab. K. Burda

prof. M. Lankosz

prof. D.Kisielewska

dr hab. K. Saeed

prof. H. Figiel

prof. S. Bednarek

dr hab. A. SnakowSKEMiR AGH
dr hab. K. Saeed

prof. Cz. Kapusta

prof. M. Lankosz

prof W. DNbrowski
prof. K. R-UaGEski
dr hab. Z. Tarnawski

prof. S. Taczanowski

prof. S. Bednarek

dr hab. K. Burda

Ambalathankandy Prasoon
AugustyEska Dgd
Dul i Bska Just.y
Gach Grzegorz

Kocjan Przemys
Praniewski Bartosz

Skubis Anna

Smolik Damian

Surmacz Kamil

Szkudlarek Aleksandra

Wr - bel Paweg
Zieli EGGka Alioc
Bartyzel Jakub

Drogowska Karolina
Gajda Paweg
Grynkiewicz Pr
Hadgas Agnieszk

JabgoE&ska Magoc prof. H. Figiel
KozRaocghwad Ann prof. J. Korecki
Kulis Szymon dr hab. M. ldzik

dr hab. K. ZakrzewSKBAIIE AGH
prof. K. R-UaGEski
dr hab. B. Szafran

dr hab. J. CetnafEiP AGH

dr hab. B. Szafran

prof. K. Kugakowski

Gyso@E& Barbar a
Nowak Jakub

Nowak Michag
Oettingen Mi kg
P o ni ekdlacieja §
Rybak Marcin

Rydygier Przen prof . W DNbr owsK.i
Sarna Michag dr hab. K. Burda
Selvaraj Nivas Babu prof. H. Figiel

dr hab. M. WitdkiFP PAN
prof . K. R- Ua@Eski
prof. S. Bednarek

Senderowska Katarzyna
Sl eziak Moni k
Szumni ak Pawe

(Oc O

Tomkowicz Joanna prof. K. Kugakowski
W-jcik Grzegor prof. S. TaczanowaktiP AGH

Ziarek Marcin prof. H. Figiel

Adamska Anna Maria dr hab. H.Nktarnawska (UP)
Bochenek Miche pr of . W. DNbr owsKki

Broniec Anna
CzyUycki Mat ey
Kaczmarska Magdalena
Kowalik Marcin

dr hab. P. AugustynMEAIIE AGH

prof. M. Lankosz

dr hab. K. Burda

prof. A. Kogodziejczyk

Ko¥l ak Kami |l prof. H. Figiel

Ornat Maurycy dr habA. Paja

Smol e® Magdal € Dr habP. AugustynigdEAIIE AGH
Swiebodzka Joe prof. H. Figiel
Szklarsk&u k asi k Mo prof . J. Pszczoga

W-jcik Paweg
Zaleski Aliaksandr
Chodak Jacek

Kuna Agnieszka

Matlak Krzysztof

prof. J. Adamowski

prof. T. StobietdEAIE AGH

Dr habP. AugustynigdEAIIE AGH
prof. W. Sikora

prof. J. Korecki

Pycia Marta prof. K. R-UaGGski
Seremaleczkis Paulina prof. CzKapusta
Sowa Anna prof. J. Adamowski

GO oo oapbr,phrdr,SADRADMMNDIMNPADREAERERRDRNOWWWWWWWWWWWWWWWWWWWWWWWNNDNDNDNDNDNDNNNDDNDDN

Wach Paulina prof. K. R-UaGski

34



Seledd results

Noncollinear magnetization structure at the thickness deven spin r
orientation transition in epitaxial Fe films on W(110)

T. S$LNZAK, M. ZANBRXKCAWAEGOZI O
K. MATLAK, K. FREIND KORECKI
Surface Nanostructures Groupsiemt of Solid State Physics

in cooperation with:

N. SPIRIDIS, D. WO@KA L NZ A K
Institute of Catalysis and Surface ChemistiraRég, Poland

A.l. CHUMAKOV, SANK OV, R. Rl FFER
European Synchrotron Radiation Facility, B3822@ Grenoblerance

The bcc iron is known as an archetypal coflinear feaccording to the theoretical fits, the uniforni magnet
romagnet. The deviations from this fundamgntal ma zation state along th& (] direction, with the nype

netic structure are expected for the ultrathin Fe filmine magnetic field close to bulk Fe=(®.9 T)

as a consequence of symmetry breaking at surfaceSuch a state persists up to the thickness df=about

or interfaces as well as a magastioetffects arig 51 . Similarly, the spectr
nating from the misfits between Fe film argt the su5 6 ( see Fig. 1f @ can b
strate. Recently, we showed that at certain conditionsomogeneous magnetization but now parallel to the
collinear ferromagnetism becomes less favorable thelo01] direction.. It is clear that the SRT process is not

a spin spirtike, vertically inhomogeneous magnetiz  abrupt but extends over a relatively large thickness

tion state [1]. Thisppans at the spin reorientation r ange of a ~ 6 i, correspor
transition (SRT) in Fe films grown on W(110). SRT ignique and also challenging to fit wéiradispe-

the case of Fe/W(110), consists in the switching ofa accumulated during the progress of SRT (Fig.1,b
spontaneous magnetization during the film growtl). The two most commonly considered ways of the

from 'ghe [10] to the [OOl]—plIa_r)e dire_ctiom; the magnetization transition frab0J%o [001] : (ipc
iron film approaches the critical thickae€ar herent rotation and (ii) coexistence of [001] @hd [1
thicknessnduced SRT was monitanesitu using magnetized domains, assuming a homogeneous

grazing incidence nuclear resonant scattering (NRShagnetization depth profile across the Fe(110) films,
of synchrotron radiation [2]. The numerical analysis @froduced distinctly different spectra, however, neither
the NRS data indicated that, @clidear magriet of them could satisfactorily fit the experimental data in
zation structure is formed in the vicinity of the criticahe transition. The successful fisl)(Fiould be
thickness, with a strong surface magnetization pinningbtained when the distribution of the magnetization
along the [10] direction. With increasing thickness, directions was modeled by dividing the film with nom
the transition is initiated at the bottom atomiic layer nal thicknesd into five equivalent $ayers. For
neighboring with the tungsten substrate, and finally isach sutayer, an iplane orientation of the hyperfine
completed at the surface layer. The measurementmagnetic field (sublayegmatization \ylwas d-

were done at the Nuclear Resonance beamline ID1fjned by the angdle with respect to thel[a] in

[3] at the ESRFFe was evaporated on a freshly plane direction. The orientation of teyeuing:
cleaned W(110). Directly during the prepasgion,  atjzationdy] 1.5, as derived from the analysis of the
of the NRS time spectra was collected in thickness : ) ) )
steps corresponding to a fraction of the Fe monolayeNRS data, is shown schematically in Fig.2 for the

The deposition of Fe was not interrupted from théuccessive Fe thicknessks.ohset of the transition

beginning up to the completion of the SRT process¥@s noticed for the thickne
and the spectra were accumulaéteaiting the 10] to [001] is initiated at the deepest layérs (neig

film growth_ The fitted time Spectra are Sh@Nn in Fi boring the tungsten SUbStrate), which switch ﬁrSt, while

ure 1 for the selected Fe film thicknesses. A reguldihe magnetization of the remainidgyssiforms a

beat structure that is exemplified in Fig.1a reflectsfanlike structure. With increasing thicknessgthe ma
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netization of the subsequentagebs rotates, and
finally the transition is completed by thestop
surface layers.

Our studies clearly show thaicalbnear, exotic
magnetic phaseepitaxial Fe films is stabilized at the

- o
M| [110]

vicinity of a critical SRT thickness. Such a magneti a)45.0 A
structure resembles a planar domain wall with it
center propagating towards the surface askthe thic o ¥ b)51.6 A
ness increases. Z _
8 ~f it ©) 52.6 A
&
= g/ d) 532 A
Al ) 538 A
) 3564 A
Z'L-
M| [001]

d o

2'0 4'0 elo a'o 1c')o 20 140 160
time [ns|

FIG.1 The time spectra accumulated ahuring

ous Fe evaporation, labeled with the corresponding Fe

thicknesses

pio]  [001]
W(110) T 454 51.6A 52.6A 53.2A 53.8A 56.8A

FIG.2 The magnetization structure during the thtkoe$sSRT for the Fe/W(110) systsm, as derived from the
NRS measurements using a five sublayer model. The sublaytiomagoetrs are labeled/gs; .
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Magnetic axis switching phenomenon in magnetite: NMR Studies

A. KOZGOWSKI Z.GK! KREL Z. WTARANBMWSKI

in collaboration with

V. CHLAN, K. KOURILSTEPANKOR\ REZNICEK, ANISTEANEK
Faculty of Mathematics and Physics, Charkesity,
V Holesovickach 2, 180 00 Prague 8, Czech Republic

Magnetite is certainly one of the most fascinatingwith the field B=1.3T) after heating the sample to
materials ever found. The phenomenon strictly relatet=80K just beldw and the sample was measured

to the Verwey transition is the switching of magnetiagain in B=0.3T and at T=2&&aling the NMR

easy axis (axis switching, S8)ce the structure pattern (Fig. 1c) almost identical to the original one. It
changes ak, each of high temperature ¢ibi@ thus looks as if all octahedral surroundings of the A
directions may become the low temperatur@monocliatom we observe are, in relation to the fietd B dire
ic ¢ axis, doubled in comparison to the cubic latticetion, the same as before.

constantAs a result, the material breaks into several

structural domainsesgsl some external anisotropic Finally, when the magnetic field axiswegeddo

factor, e.g. uniaxial stress, or a magneBc-fle2l its initial direction and the whole procedues was r
T is applied along partich@]flirection while ¢oo peated, the pattern almost came back to the one found

ing through the transition; this direction widl-then b before (Fig Jl Cooling the sample in 1.3 T through
come both the unique ¢ axis and also the magnetithe Verwey transition down to 57 K (the field was
easy as. If now magnetite sample is magnetized along [100] axis) and applyingfi@l8Talong [010]
along another directionh8D type at temperatures  direction enabled the observation of axis switching
lower thafly, a reorientation of magnetic moments, dynamics (only linesdAwere measured in order to

i.e. easy axis switching, may take place and+this direobtain reasonable signal/noise ratio). It is apparent
tion becomes a new easy axis. We have recentlyfsee Fig. 2) that the electronic system evolved from
provedhat also crystallograptaikis is forced to this that on Fig. 1b (the exaéfield was slightly higher) to
particular direction. This means the manipulation dhe one on Fig. 1c within approximately 20 hours.
structure is possible by the magnetianiielone

would expect that also the charge ordering will follow. The final conclusions of our studies is that
To prove it, the NMR measurements wentakard not only lattice distortion, but also orbital and charge
[1], taking into account that these measurements caorders, were changed simultaneously afterithe appl
easily see all different iron positions, i.e. are the mos#tion of exterhaagnetic field.

sensitive probe to observe lattice distortion, charg

and orbital order in magnetite Below " A § B
l‘LM%_,"ILl ‘ww_.._..w__. gll ...
The sample was the sphere of stoidgiomet N = Sample rotated 20‘ cw
magnetite oriented with [001] axis vertical, parallel to tl . ) ‘
RF coil axis. External magnetic field, up to 1T, could t =~} v/ N JE 0 {1 e
. Axis switching
set horizontally and the sample could be rotated to allc i otle.
all the directions in [001] zone to be examined. Onl ” Ol H
E " 20 I

tetrahedral lines evehecked what amounts to A iron
nucleus being a probe for its nearest neighbors (I
atoms) arrangement.

Intensity (a.u.)
{f_;

[\ 5
LA A AN W easyads il

Axis switching
We have first field cooled the sample to 20K, whic ) | \ M ?3?‘ B
sets the ¢ axis in the field direction (say [1@0]), esta | "LJWJUW__JQ_ 2l
lishing some atomic arrangement. Théeldhef ' S"‘m"'e“"a'e":“‘ o
0.3T was applied along [100] and the correspondin ‘ " . \_'
NMR signal for all A lines is shown on Fig. la. Th I N A

field was then rotated such that it points in other cub ~ *%® 59;8;‘32”76‘;2(“;&;)70-5 o8

direction (Fig.1b); since the field was small enough n.. ) i

to force AS, the NMR patiefiects the different ~ F19- 1. Selected tetrahedral sites spectra revealing

hyperfine field but with the same atomic arrangeme/@iS Switching. Figures 13a, 13c a_nd 13e correspond

as before. Axis switching was subsequently forced® €xternal magnetic field (0.3T, T=20K) set along the
easy axis (however ¢ and d show the pattern after axis
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switching) whileliib, 13d and 13f the external field
is perpendicular to the easy axis. Between b and ¢
and d and e, the sample was heated up to 80K an A3 A4
the field of 1.3T was applied to switch the easy axis
Scheme on right side describes the steps ofrthe expe
iment.

Intensity (a.u.)

703 704

705706 707 0
Frequency (MHz) )

Fig. 2. Axis switching dynamics observed by NMR
(T=57KB=0.5T)
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Xanes study aflp(3,4thylenedioxytiophene) modified byxron he
acyanoferrate

M. SIKORA, W. SZCBERCZ. KAPUSTA
Department of Solid State Physics, Faculty of Physics and Applied Computer Science, AGH University
Science and TechnologylWakiewicza 30,889Kr ak - w, Pol and

in collaboration with

A. LISOWSKBALEKSIAK, A. P. NGWWND M. WILAMOWSKA
Depart ment of Chemi cal Technol ogy, Chemical Fa
11/12,82 33 Gda@&®sk, Pol and

Hybridmaterialzonsisting of eteoactive pol causes that the spectrum obtained is a sum of spectra
mers and redox inorganic compounds such-as hex of all surroundings of the probed element present in
cyanometalates attract attention due to their potentighe sample. Thus, in the case of thedge ISpe
use in electrocatalysis, energy conversion and storageum it is a sum of Fe¢@NJl Fe(N€jor lowand
devices as well as sensors or electrochemical capachigh spin iron centre, respectively, andeof FeS
tors. Thin films of such nad¢esire capable of acc present, as XPS and Raman results suggest. Figure 1
mulating charge efficientlyeahibihigh discharging shows XANES spectra of the materials studied. One
current densitiron hexacyanoferrate (Fehcf) is the can see that the shape of the spectruri-for p
most popular metal hexacyanometallate used as ®&OT/Fehcf and pEDOT/FeCN reggahon &
dopant for modified electrodes with electroactiveures.
polymers.

Thin films d¢he materials were synthesized with 161 A
electropolimerisation and the samples werereharacte ] \
ised with esitu XPS and Raman spectrocopies as |
well as with AFM. The preparation procedure and tr
results of characterisation are described im{1]. Sy
thesis of ganitinorganic composite materials may
cause direct interaction between both compounds
which can modify its properties. In in order-to dete . .
mine local electronic and structural properties of th < S

bsorption / a.u.
o
o]

Fe sites which work arayX Absorption Near Edge 04r o) —— PEDOT/Fehcf

Spectraopy (XANES) study at FeeK edge has B T ﬁg?;)lT/FeCN

been undertaken. 0.0 vl ‘ , ) .
XANES spectra were collected at the ID26 bea ' 7120 7140 7160

line of the European Synchrotron Radiation Facility i
Grenoble, France, using the undulator fundamente..
monochromatized by a pair of Si(311) crystBs. Th  rig 1 XANESspectra of the pEDOT/FehEf, p
K fluorescence yield signal was acquired using a $0T/FeCN films and Fe foil.
photodiode placed at 9O0rfe sHage of ARdrptich @didalPdredge Sedkt t €T i n¢
geometry in order to minimize the elastic contribution, n ¢ di s t i -rresembles whatiobserved forn e 6
while the sampleur f ace was typi fmadridishvithdhk irort atofhs b¥ihgtcdbrdinated by six
respect to the direction of the incoeaimg Bll the  jigands. It suggests the octahedral structure for the
measurements were performed at ambient conditiongon central atom. The edge energy at about 7123 eV,
The theoretical modelling of XANES spectra Wasyhich indicates that bottt &ed F& ions are pr
performed usif®MNES programme [2]. The-calc  sent in the studied materials. However, the spectral
lations were performed on small clusters, up t0 th@nhapes for pEDOT/FeCN and pEDOT/Fehcf are not
second next neighbours, using molecule taede ca igentical. The former spectrum is dominate@ by Fe
lations and dipole only contribution to the absorptiogongs coming from hexacyanoferrate ions present in
spectra. _ _ _ the material and acting as counterions for tiee positiv

XANES provides the information about the valencg, charged polymer matrix as expected. The edge
state and coordination of the probed element in thgnape ofhe latter spectremggests a mixed heig
material, which are reflected in the shape and energyourhood of the central iron atom. This mixed neig

of the absorption edge. The mresef different bourhood is related to the presenceCaiiiee R
atoms in the coordination space of the probed element
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bonding for leand high spin iron centres. Thus, one Figure 2a) shows a theoretical simulation of the Fe
can conclude that the Prussian Blue structere is pr K-edge XANES spectra for thes, HE&3(CN),

sent in the pEDOT/Fehcfnahte
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Fig. 2Theoretical simulations of XANES spectra for a
FeS, b) FeEECN) and Fe&CNj, c) Fe(Chland

Fe(NG)
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FeS(CNj, Fe(CN)and Fe(Netoordiations of the

iron centre. The theoretical XANES spegtrum o
tained for FeSFig. 2a) is more similar 5 p
DOT/Fehcf than to pEDOT/FeCN (Fig. 1). It may be
caused by the fact that the curve of pEDOT/FeCN is
dominated by the ifocyanide coordination Hrel
interaction F& is very likely to be not visibler-Neve
theless, one can see the similarity bet&een p
DOT/Fehcf (Fig. 1) andsHE®). 2a) curves. The
maximum of the peak at higher energies is flat in both
cases. Thus, it is possible that themaasirse iz

tion between atoms within the polymer film.rThis inte
action is very likely to originate from$heoRee-

tion between iron atom from Prussian Blué- and su
phur atom from the polymer chain.

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

The theoretical spectra of Fe@M) Fe(N€)
are similar to the experimentatsel suggests that
the iron centre in the octahedral coordinatien is su
rounded by six cyanide ligands. Thus, it also confirms
that there are hexacyanoferrate speciek-in p
DOT/FeCN and pEDOT/Fehcf materials. E the p
DOT/FeCN film iron atoms are bdadedrbon
atoms of the cyanide groups whereas in the case of
pEDOT/Fehcf, one may see, that iron is coordinated
by both carbon and nitrogen atoms from cyanide
group. Such a situation is typical for Prussian Blue
compounds.

Summarising, formation of RrusBlue type
structure inside the polymer and the presence of iron
(I1) and iron (Ill) in the hybrid material hasrbeen co
firmed. The XANES results show that the central metal
atom is symmetrically coordinated by six ligands. This
confirms the octahedralecular geometry of the iron
environements in the pEDOT/FeCN and pEDOT/Fehcf
films.

Changes observed in the XANES spedta of p
DOT/Fe(Ch¥* and pEDOT/Fehcf indicate that the
formation of fproceeded during preparation of the
hybrid material frtme polymer with couiuas. If
some Fe(ll)/Fe(lll) species were not trappea- by hex
cyanoferrate(ferrite) cotiotes, iron might be rwhe
ically attracted to sulphur atoms from polymer without
)other ligands.

Kalleg@su eNn t-Pa@ss $ @ R , -Rémero, ®rogn 8atid State



Magnetic, magnetotransport and electronic properties
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A study of magnetic, electronic and electrical 008

transport properties ofdped colossal magrest 003] X0

sistive manganese perovskitessPhas{Mn 002+

Fe)& (x = 0, 0.01, 0.03, 0.06, 0.10, 0.15) and 0014 .

LavsCas{Mn.oFe0dQ is presented. Polycriysta 007 {X=001

line compounds were prepared by tbel $ok
temperature method [1].

The dc magnetization measurethe fields E ZEXOOS
500e and BOe and hysteresis loops up to 89 kOe g 005
were measured fro dp to 40K oo w

.0
6
4
27x=0.1
0 T T T
[ 0 100 200 300 400
o 2] ~ 32 \ oM |1 T (K)
~ 1 S
E 0 ts;“ao Figure 2Temperature dependences of théetero
s 001 = resistivity for La.sP.33(MnxFe)Q compounds.
b 7003 =, Vertical arrows indicate the corresponding ipacrosco
~ <~ 0.06 ic Curie temperatufes
—>—0.10 2'8.00 0.02 0.04 0.06 0.08 0.10
X
0 T T T T
0 20 40 60 80

H (kOe)

Figure 1. Magnetisation as a function of applied ma
netic field up to 89 kOe at 4 K for the
(LasPhy3d(MaFe)® compounds The inset
shows the saturation magnetisation values (filled
circles) and the theoretical values (straight line).

Fourprobe magnetoresistance measurements have
been performed in the same temperature range at the
applied magnetic fields up to 80 kOe.

H,=10kOe, H,=80kOe

T (K)
Figure 3. Temperature dependences of the@-magnet
resistanc®IRat different applied magnetic fields: (a)
Hi=00e,H= 1kOe, (bh=00e,H=800e and (c)
(c) Hi=10kOe, H= 8kOe for
(Lao.sPhy.33(MnxFe)Q compounds wikr0, 0.01,
0.03, 0.06 and 0.1.
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Iron doping up xo= 0.1 does not change  can be interpreted within the model ofrgralid-e
the crystal structure of parent compound and leads 8 configuration and gradual decrease of the average
very smaexpansion of the unit cell voRGr&Y) Mn 8 occupation upon substitution.
but it suppresses locally the double exchange intera  The shift by ~0.25eV from0.0 tox=0.15
tion. This causes a reduction of the saturgtion ma agrees well with the expected average valence
netic moment, an increase of the resistivity, as well aghange from Fii*to MA4>* assuming lineararel

a decrease of the Cufi &énd metdhsulatofTwir) tionshipdtween edge position and Mn oxidation [3].
transition temperatures. S - - - -
——0.00 ‘ p Mn K - total fluorescence yield
. —0.01
3 0.03
z ——0.06
S10T 0.10
2 ——015 |
g
g |
"E’ 05+ ||' ' / )
2 | 072 /] j0.25 eV
/ '
/ Y/
0,0 -J o 65516 6,5520
6,525 6,550 6,575 6,600 6,625 6,650

Photon energy / keV

Figure 1. The normalized Mdge XANES spectra
Figure 4. The relationship between the iron-composof LasPls{MnxFe)Cs. Insert: magnified part of

tion,x, and theCurie temperaturg)( theCurie the spectra at half of maximum to extract the edge
Weiss temperatugev, themetainsulator transition shift vs of Fe content.
temperatureni) for (a.sP.33(Mnde)Q can- Photoeission measurements were carried out by

pounds WiU(FO, 0.01, 0.03, 0.06 and 0.1. Solid lines use of the ang|e resolvedayX and ultraviolet

denote fitted straight lines. The dashed line is a guidgps/ARUPS Omicron photoemission spectrometer.
for eye. o The XP spectra were measured for 0.08 and
Thex=0.1 compound exhibits the largese-magn 4 19 with the-A, Xray source with energy esol
toresistance effect of about 300% arouhgl its tion about 1 eV at038. Special attention veas f
temperature in the agphield of 80 kOe. Thesfesi ¢ g4 1o the analysis of thepdarelevel lines and
tity abov@cfor the compounds follows the thermally 1o myitiplet splitting (MS) of the lines was taken into
activated behaviour with the activation energy of about. .o nt It arises when, upon ejection of core electron
0.12 _eV_._ ) the angular momenta of the partially filled core shell
_ Significantly larger values of the paramagnetic C ¢4, coyple with the angular momenta of open atomic
rieWeiss temperatugevthan the correspondlag  yalence shell to form several multiplets of different
atlargemx are presumably related to increased micr  gnergies [4]. The MS is expected to be observed if the
scopic inhomogeneity of the samples. specimen possesses unpaired electrons in its outer
The temperature and magnetic field dependenceggience shells, e.g. for the grstatel corguration
of magne;oresistamrb t_hes<_a polycrystallinenco 2053k for M and2p53dt for M3 ions. To analyse
pounds with small grain sizes are governed by théne MS of the Mp crelevel line we have adopted

magnitudes i and Tc temperatures and their  he results of the MS calculations foardnMit
mutual relatiohhe mcreasing Fe content reduces the jons presented in [4,5] in order to fit te-spe2

magnetization and increases the magnetoresistance.{f; The selected spectra anfittmgs are shown in

is more effective i@& reghpforcing fAextrinsico magneto
sistance than in afefecting the WAintrinsicd magnetor
sistance. la | | the compounds studied the fAextrinsico

part of the electrical resistance plays a dominant role.

The LasCa.3{Mn.ofF &0 and

LaosPos{Mn<Fe)Cs (x = 0, 0.01, 0.03, 0.06, 0.10,
0.15) samples were also studied with high resolution
MnK-edgeXANES. The spectra of the samples and
the reference oxides have been acquired Kn total
fluorescence yield using undulator fundamental mono
chromatized by a pair of Si (311) single crystals at the
XASXES ID26 beamline of the ESRF, Grenoble. The
spectraof all the samples reveal similar shape with a
small, but significant gradual shift of the edge energy
(Fig.1), which is attributed to Mn charge disproportion
upon Fe substitution. A shift towards higher energy
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LaCamnG ‘ T Figure 2. The Mp2spectra and the fitting of four

/ \ multiplet for each3Mps;z and Mft 2psi2ions a-
s " cording to the analysis in [4,5], as well as with the Pb
bt 4ps2 line overlapping the Mm22ines. The XPS
: : : Peak program was used [6].

LaCaMnFeO 8%Fe

As the result of the fit the areas under the
g Mr#+ and Mft lines were thained and the ratio of
- } A M/ Md*= 1. 9 NasCaZMnF@ r

e e (x=0.08) and 18  Ofor 2asPhs{Mn.Fa)Qs
; — " (x=0.10 were obtained. The ratios are in far agre
z o ment with the expected values and with assumption

e p—
e .

that fox=0 the ratio is equal to 2.0.

LaPbMnFeO 10%Fe

T T T T T
648 646 644 642 640 638
Binding Energy / eV
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Neutron imaging of hydrogen storage systems.
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Theposdile applications of hydrogen as an MH container should provide enhancement of heat
energy carrier have caused intensive development afissipation from the active material as well as easy
wide range of hydrogea | at ed appl i c aydrogemascess o whibla yoliiree of the material.
applications require efficient hydrogen starage sy Neutron imaging techniques (radiography
tems of high safety level. Asphégsure hydrogen ard tomography) are the only ones that give an insight
storage syasins can be hardly accepted in transport into phenomena happening inside of MH storage
applications (eg. cars) or even totally unsuitable focontainer under its operation. The hydrogen is an
mobile electronic ones (eg. notebooks, robots) there excellent neutron attenuator while the common metals
a need for developingpogssure hydrogen storage are quite transparent to neutrons. As the diference i
systems of similar properties. Up to now, the metabf two orders of magnitude, a very strong contrast
hydride (MH) based storage vessels are believed to bieetween hydrided and unhydrided active material can
very promising in the future. However, therefare signbe expected. This special feature may be used for
icant drawbacks of the MH storage systems to béracking of the hydrogenation kinetics duting loa
overcome. Namely, the weight ratio of stooed hydr ing/unloading of MH storage container.
gen is about 2% of the total mass of the cddtainer
the other hand, optimization of internal structure of the

5 9

-
©

®

Fig. IRadiographic images of the investigated MH storage container.
In figure 1 a radiography image of aluminum MH storage tank fidealloyitis lpeBented. As one can see,

interior structure of the tank and active material distribution isleldarfiguis 2 a reconstruction of hydrogen
distribution in the investigated container is presented.
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-8.75 mm

H content [Yowt]

0.5 1.0
Fig. 2 Tomographic images of cylindrical hydrogen storage container during hydrogenation. The container was lo

for 5 min. at the pressure of 10rba upper surface of the active material is referred to 0 mm, subsequent images
proceed to the bottom of the cont@inanj.

Hydrogen is not absorbed in the whole volume of the It was shown, that neutron imagihg tec
active material. Apparently, elevated concentration isiques are amyegood tool forditu studying of the
visible at thenterfaces. The upper surface of the hydrogen storage system. Neutron imaging is the only
powder, that is visible at depths betv8esm0 is technique that gives alfiasid insight into pheaom
almost completely saturated by hydrogen. Whema happening inside storage vessel. It seems that a
proceeding down, to bulk of the powder, the hydrogetomplementary investigation by means -cdrrddio
concentration is lowered to the level of about 0.4 %wiomogaphy may be crucial for further development of
The high cmentration of hydrogen is visible along the efficient hydrogen storage. Especially, it alldws optim
vessel 6s wall s, as wel | zationTdf the internalpspucturé ef suchl devicess by a b o
crucially importance of heat transfer within the absortesting some details of its construction.

ing bed as well as between the bed and the walls.
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In recent years literature studies indicate an  Multiple discriminant analysis (MDA) was applied
essential role of minortaack elements in a number  to grouping and classification of brain tissue samples
of patholyical processes. Selected elements may based on their elemental content. TXRFSRit-
contribute, directly or indirectly, on the carcinogeninique revealed that the elements such as P, S, Cl, K,
process [1]. The elemental abnormalities, includinga, e, Cu, Zn, Br and Rb are present in all analyzed
these related to Zn, Cu, Fe, K, Rb, Mn, Se, Ca, imeoplastic tissues. The masses per unit aga of el
various forms of cancer were reported over the pashents from the representative region of each sample
decadd2-4]. However, the exact role of these and were used for further statistical analysis.
many other elements in carcinogenesis ramains u MDA allowed finding that S, Cl, Cu, Fe, K, Br and
known. Molecular oncology is in need of tlae applic Zn are th elements of the highest importance for the
tion of structural methods which are capable of mongeneral discrimination of tumorltygeems justii
toring biochemical processes and interactions withible to suppose that the abnormal reactions related
the neplastic tissue§he recent development of with these elements are a source of the wique el
microprobe beamlines of third generation synchrotromental fingerprint of different types of brainltumors.

sourcesnables spatially resolved XRay(Xo- is worth to mention that the possible role of these
rescence) at cellular and subcellular levels. elements in oncogenetic processes has béen prev
A sort of AfAel ement al f oushygreporedf nt i ngo of brain tumor

could prage a very useful tool assisting the process  Examining of the group discrimination mwas pe
of diagnosing of tumors in difficult or disputable caseformed based on simple scatter plot between two
In the present work it was verified if the mgHtiple di discrimination variables (see FigEidht clearly
criminant analysis of elements commonly found iseparated classes corresponding to the histppatholo
brain tumor tissues can be used to differentiate  ical diagnosis of brain tumors and control sample were
plastic samples according to their histopathologicadbtained.
classifications. The utility of the calculated canonical roots was
The samples designed to elementaimaigiog examined via their ability to correct classification. The
were taken intraoperatively from brain tumors of diffemean percent obrrect prediction estimated agccor
ent types i.e.: glioblastoma multiforme, gemistocytimmg to the a posteriori probabilities procedure was
astrocytoma, oligodeniitvowa, anaplastic oligede 99.93%. Additionally, the leaeeut method was
droglioma, ganglioglioma, fibrillary astrocytdma, atypused to evaluate the classification efficiency. The
cal transitional meningioma. The investigation includgatediction ability of 95% was achieved. It suggests that
also brain tissue apparently without malignant infiltr the creed elemental fingerprinting may be a very
tion. In each case the samples were cryosectioned atseful tool assisting the process of histopathological
20 em adied. freeze diagnosis of tumors especially in difficult or disputable
The synchrotron radiation based XRRER cases. The MDA based on elemental composition of
measurements were performed at the bending magnéssue may be a potentially valuable methad) assisti
beamline L at HASYLAB/DESY. The primary photodifferentiation and/or classification (diagnosis) of brain
energy was set to 17 keV. The basfoeused to a tumors.
size of 15 em in diameter.
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Figure 1. The scatterplot of observatitiesspace of discriminant variables for different types of brain tumors and
control group (GM glioblastoma multiformgeriStocytic astrocytomagc@ntrol, OAanaplastic oligodemdr
glioma, © oligodendrogliomal, Ganglioglioma,iMneningeoa AF fibrillary astrocytoma).
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A. Nonrheme iro(NHFe)is a conservative the primary EThese pblems prompted us tosinve
component of type Il photosynthetic reaction centergate in detail the properties of NHFe in RCs from two
(RC)of unknown functidiiFes localized between different species of purple photosynthetic IRicteria,

the two ubiquinonesdQd @) sitesonthe acceptor sphaeroidesand Rs. rubrum In order to compare

side of RCsThe temperature dependehelectron the valence and spin states as well as dynamic pro
transferET) steps and the role of NHFe in pheotosy erties of NHF@ ithese two RCs and to monitor the
thetic charge separatiomamong the most chgilen collective motions in the Niitkding sites we have

ing issuesntriguingly,A@ RCdrom various orga applied highly selective tecl
isms remains fully active aigenjc temperatures spectroscopy and the nuclear inelastic absorption of
whereas ET from reducedoQ@ slows down at synchrotron radiation (NIS), respectively.

temperaturds e | o w  2I0iOnkit ZI6avhither
NHFe plays any structural role in stabilization of the
Qx andQ@s binding sites and/or it is actively involved in

. Rb. sphaeroides . 10045 Rs.rubrum — « .
1,000 {5t te PEINTL. 100+

= —
$0.000 Ehe
‘g ' 1 o exp. data é‘
< —— theoret sum g 0,98+
2 — NHFe LS 8
£0,998 —oyt.c £

A —NHFe HS 0,974 B

cyt.c+ 0Oy
2 1 0 iz 216 1 3 3
velocity [mm/s] velocity [mm/s]

Fi g . ssdauer sigectra of reaction centerRffrosphaeroid¢s) andRs. rubrun(B), measured at T=83 K.
Density of wvibrational Kb, aphaemidepdRE yubrimmeadureccat 60eKa ct i on cC
areshown in (C). Figures adapted from [1].
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