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PREFACE 

  
This book contains the Contributed papers and abstracts of the Invited lectures to be 
presented at the 5st Conference on Elementary Processes in Atomic Systems – CEPAS 
2011 and 2nd National Conference on Electronic, Atomic, Molecular and Photonic 
Physics – CEAMPP 2011.  
 The Conference on Elementary Processes in Atomic Systems (CEPAS) is held 
triennially to promote the growth and exchange of scientific information in the field of 
photo-processes and laser collisions, electron (positron)/atom collisions, collisions 
with biomolecules, heavy particles (ion/atom) collisions, interactions with surfaces 
and processes with nano-sized complex systems. The first conference in the CEPAS 
series was organized in Uzhorod (Ukraine, 2000), the second one in Gdańsk (Poland, 
2002), the third in Miskolc (Hungary, 2005), the forth in Cluj-Napoha (Romania, 
2008) and the present fifth in Belgrade (Serbia, 2011). In all of these places, scientific 
research has been well established in particular fields that highlight the conference 
topics but the given opportunity to organize the CEPAS conference leads to further 
promotion of science and local research groups, thus receiving the full international 
recognition. The scientific program of the CEPAS 2011 consists of sessions of invited 
plenary (30 min) and topical (25 min) lectures. Contributed papers are presented as 
posters in afternoon sessions. 
 The National Conference on Electronic, Atomic, Molecular and Photonic 
Physics - CEAMPP is now a traditional national conference covering a wide range of 
scientific topics in atomic and molecular physics. The CEAMPP aims to bring 
together and support collaboration between different groups working basically in 
various fields of atomic and molecular physics, so to induce new ideas and 
interdisciplinary research. The focus of the CEAMPP is placed upon the young and 
distinguished researchers, who will be invited to give the most of the lectures at the 
conference. Still, the CEAMPP aims to preserve a high scientific level with the goal of 
presenting the frontier results both in Serbia and worldwide. 
 We are grateful for the support to Ministry of Education and Science of 
Republic of Serbia, Embassy of France in Belgrade, Embassy of Austria in Belgrade, 
Framework programme 7 project "Virtual Atomic and Molecular Data Centre" - 
VAMDC, Springer's journal "European Physical Journal D: Atomic, Molecular, 
Optical and Plasma Physics". We also acknowledge the support of Serbian Academy 
of Science and Arts and Institute of Physics, University of Belgrade. Finally, we are 
also grateful to Astra travel agency for technical organization of the conference. 
 The Editors would like to thank the members of the International Advisory 
Board of CEPAS 2011 and Scientific Committee of CEAMPP 2011 for their efforts in 
proposing the program of the conference, as well as plenary and topical invited 
lectures. Finally, we acknowledge the support of all members of the Organizing 
Committee who contributed to the preparing and running of the conference. 
 The participants have been asked to send their papers in a format already 
prepared for publication. After peer review of contributions, the basic corrections have 
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been made to meet general form of the book and to avoid, as much as possible, typing, 
spelling and grammatical errors. The Editors apologize for all mistakes that emerged 
from the preparation process and software problems in the process of printing. 
 Finally we would like to thank all the invited speakers and the participants for 
taking part in CEPAS 2011 and CEAMPP 2011 and to wish them to have a pleasant 
stay in Belgrade. 
 
 
 
Belgrade, June, 2011  Editors 
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Elastic electron scattering by bismuth 

B. P. Marinkovića, V. Pejčeva,b, B. Predojevićc and D. Ševića 

aInstitute of Physics, University of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia 
bFaculty of Sciences, University of Kragujevac, R. Domanojevica 12, Serbia 

cFaculty of Sciences, University of Banja Luka, Republic of Srpska, BiH 
 
Bismuth belongs to the sixth row and 15th group of Periodic Table of Elements, its atomic 

number is 83 and weight 208.980. The electronic configuration is [Xe] 4f14 5d10 6s2 6p3.with the 
ground state of 4S3/2 symmetry. We have measured the differential cross sections (DCS) for elastic 
electron scattering by bismuth at impact energies of 10, 20, 40, 60, 80 and 100 eV and scattering 
angles up to 150o. Electron spectrometer and experimental procedure had been described elsewhere 
[1,2]. 

Unpolarised beam of bismuth vapour (Bi and Bi2) was perpendicularly crossed by 
unpolarised beam of electrons and elastically scattered electrons were detected with the 
angular resolution of 1.5o±0.2o. Williams et al (1975) had also measured elastic DCS but 
with lower angular resolution (2.5o±0.8o) and only at 40 eV impact energy [3]. Established 
absolute values for elastic DCSs could serve as a reference for normalization of the other 
measurements of elastic e/Bi scattering where the polarization of electron beam is 

determined after the scattering event [4]. 
Scilicet, polarisation effects can arise due to 
spin-orbit interactions with nucleus (Mott 
scattering) or due to fine-structure effect 
(interactions of electron-electron, exchange 
interaction, outer shell). Contrary to the case 
of lead which ground state configuration is 
of (6s26p2) 3Po symmetry and where both 
mechanisms are possible, in the case of 
bismuth, which ground state is with the zero 
total angular momentum so that the atomic 
orientation is not possible, the dominant 
process of obtaining polarized beam of 
scattered electrons is due to Mott scattering. 

Fig.1. Relative differential cross sections for  
           elastic electron scattering by bismuth 
 
Acknowledgments: This work has been done within the projects MES RS OI 171020 and 

COST Action MP1002 “Nano-scale insights in ion beam cancer therapy (Nano-IBCT). We 
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High resolution electron spectrometer OHRHA 

J. J. Jureta, A. R. Milosavljević and B. P. Marinković 

Institute of Physics, University of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia 
 
New electron spectrometer OHRHA, Omicron High Resolution Hemispherical Analyser, has 

been assembled for the first time in the Laboratory for Atomic Collision Processes at the Institute 
of Physics Belgrade. Beside other 3 electron spectrometers in the same Laboratory [1] all designed 
for studies of specific processes in electron collisions with atoms, molecules and metal vapours at 
low impact energy, the OHRHA spectrometer is designated for study processes at high electron 
impact energy. 

The spectrometer OHRHA consists of high energy electron gun, high resolution hemispherical 
analyser, hypodermic needle as a source of effusive beam of target gas and a Faraday cup as a 
collector of electron beam. The electron gun is designed by Omicron Vakuumphysik Gmbh for 
electron impact energies from 10 eV to 1.5 keV (type EKF1000). In the first measurements its 
position is fixed at 90° in respect to gas beam and analyser (Fig 1). In the feature it will be mounted 
on the turn table that allows rotation around atomic beam axis. Hemispherical energy analyzer (EA 
125 HR, Omicron) has a mean radius of 125 mm and variable entrance/exit slits of multi-element 
zoom lens. It is equipped with 7 channeltrons for electron detection. Ultimate projected energy 
resolution is of the order of 10 meV depending on the type of experiment. The vacuum chamber is 
home made and is pumped by the 3 turbo molecular pumps. 

 

 
 

Fig.1. Top view of electron spectrometer OHRHA 
 
The system has been tested for 500 and 800 eV electron impact energies scattered by 

argon atom. Spectra has been recorded and compared with other from the literature [2,3]. 
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Analysis of cyanobacterial Cr-Phycoerithrin by laser based techniques 

M. Terzića,c M. S. Rabasović a, D. Ševića, A. Delnerib, M.Frankob and B. P. Marinkovića 

aInstitute of Physics, University of Belgrade, P.O. BOX 68, Serbia 
bLaboratory for Environmental Research, University of Nova Gorica, Slovenia 

cFaculty of Science, University of Novi Sad, Serbia 
 
Phycoerythrin (PE) isolated from cyanobacteria, is an attractive fluorescent dye because it has a 

broad and high absorption of light over a wide range of the visible spectrum. The PE was among 
the first molecules to be observed at the single-molecule level using laser induced fluorescence [1]. 
PE fluoresces in a spectral region that is distinct from the region of emission of the simple organic 
dyes commonly used as fluorescent indicators. Therefore, PE is commonly used for fluorescent 
immunolabeling, particularly in applications involving fluorescent-activated cell sorting. Cr-
Phycoerythrin (Cr-PE) is small phycobiliprotein (40-kDA) isolated from a proprietary 
cyanobacterium. 

This work is focused on application of a high-sensitivity method of laser induced fluorescence 
[2] and thermal lens spectroscopy [3] for the analysis of Cr-PE. In the excitation wavelength range 
(340-470 nm) fluorescent spectra exhibit a pronounced maximum at 575 nm. Another maximum, at 
about 600 nm can be also observed. Beside this, the third emission maximum appears at about 519 
nm.  

The obtained results are used to verify the technical parameters of the used thermal lens 
technique, which is complementary to spectrofluorimetry and subject to lower sensitivity in case of 
high fluorescence quantum yields and photolability of measured compounds.  
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