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Invited Review

OBSERVING AND MODELING THE DUST IN NEARBY GALAXIES
M. Baes

Universiteit Gent, Krijgslaan 281 59,
B-9000 Gent, Belgium

F-mail: maarten. baes@ugent.be

Dust grains are a crucial ingredient in the interstellar medium of galaxies. They are
efficient at absorbing and scattering UV through NIR photons and then reradiating
the absorbed energy in the infrared and submm wavelength range. The Herschel
Space Observatory, operational between 2009 and 2013, has revolutionized our view
on dust in nearby galaxies. I will review some of the spectacular results obtained
with Herschel, with a particular focus on surveys of the Andromeda galaxy, the Virgo
Cluster and samples of nearby galaxies. But infrared observations alone are not
sufficient to understand the complex interplay between stars and dust; this requires
3D dust radiative transfer calculations. We have developed SKIRT, an efficient 3D
Moute Carlo code designed to treat continuum radiative transfer problems in dusty
systems. I will present a numnber of recent applications of the SKIRT code on different
classes of dusty galaxies. We compare the infrared/subinm fluxes predicted by our
models to the actual values observed with Herschel. The implications of these findings
on the dust energy balance, obscured star formation and the dominant heating sources
of dust in nearby galaxies are discussed.
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Invited Review

PARTICLE ACCELERATION BY SHOCKS
T. Bell

Unaversity af Oxford, Clavendon Labaratery

Parks Road. Ouford OX1 3PU, United Kingdom

E-mail: t.beill @physics. ox.ac.uk

Astrophsical particle acecleration oceurs on scales ranging from the heliosphere to
clusters of galaxies. Darticles can reach extrenie energies measured in EeV. A wum-
ber of different acceleration processes are possible but diffusive shock acceleration is
widebv invoked as the predominaut mechanism. It operates on all these scales and
probably to the highest energies. Tt is simple, robust and precticts a universal spec-
L. However there are many utnknowns and partial uiknowus, especially regarding
Low acceloration operates in specific astrophysical contexts. Inipartaut questions are:
what determines the maximum cosmic ray energy, how cfficient is the acceleration.
win' does the abserved spectrun not always match that predicted, how do cosmic
ravs eseape the acceleration site. are protons accelerated beyond a few PeV i the
Calaxv, what is the source of EeV cosmic rays, what is the balance betweer: clectron,
proton and lieavy lon acceleration? In this review I will show that the answers to
these questions depend in large part on the detailed physics of diffusive shock ac-
celeration. Much progress has been made in the past decade in confronting theory
with observation and we now stand on the threshotd of answering some of the most

hnportant questions.
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Invited Review

DARK ENERGY AND DARK MATTER AS CURVATURE EFFECTS
8. Capozziello

University of Naples, Via Cinthia 9
Napoli, Italy

E-mail: capozziello@na.infn.it

Extended Gravity models have recently attracted a lot of interest as alternative
candidates to explain the observed cosmic acceleration, the flatness of the totation
curves of spiral galaxies, the gravitational potential of galaxy clusters, and other rele-
vant astropliysical phenomena. Very likely, what we call dark matter and dark energy
are nothing else but signals of the breakdown of General Relativity at large scales
and could be interpreted as a sort of curvature effect. Furthermore, PPN-parameters
deduced from Solar System experiments and strong field astrophysical phenomena
{compact objects, magnetars and neutron stars) do not exclude the possibility that
such theories could give other observable effects. We review these results giving the
basic ingredients of such an approach.

Invited Review

QUIET SUN MAGNETIC FIELDS
M. Faurobert

University of Nice-Sophia Antipolis, Université de Nice,
Parc Valrose, F-06108 Nice Ceder 2, France
E-mail: marianne. faurobert@unice. fr

The Sun is the first astrophysical object where magnetic fields have been detected
and measured. As our closest star it offers to us the possibility of studying a case
of stellar magnetism with great details. Its complex magnetic structuring has been
explored with increasing spatial and temporal resolution, in particular recently from
space born instruments such as SOT on the Hinode satellite, HMI on SDO or IMAX
on SUNRISE, and from ground-based telescopes such as Themis. On the side of
theory and modeling, more and more realistic 31D magneto-hydredynamical models
of the solar photosphere are now being developped. I wiil focus on the quiet Sun and
show how these new data have led us to a significant change of paradigm about its
magnetic structuring,.
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Inwited Reciew

GEOPHYSICAL FLUIDS, GEOMAGNETIC JERKS,
AND THEIR IMPACT ON EARTH ORIENTATION

J. Vondrik

Astrongmacal Institute of ASCR, Bocns 11,
141 00 Prague 4, Czech Republic

E-mail: vondrok@ig. cas. cz

Grophvsical Hiids (atmosphere, oceans, and to some extent also uuderground wa-
ter) have significant hnpact on Earth orientation parameters. Dominant is the ex-
citation of polar motion and speed of rotation, much smaller but now measurable
nflucnce can be found also in precession/nutation. Recently Zinovy Malkin (2013}
found o correlation hetween the observed changes of Free Core Nutation parametoers
(phase. an plitude) and geomagnetic jevks (rapid changes of the secular variations
of weomagnetic field). Tn onr recent study (Voudrle and Ron 2014) we tested this
Ivpothesis and found that if the numerical integration of Brzezinski broad-batd Li-
ouville equations {Brzezinski 1994) of atmospheric/ocennic excitations s ro-initialized
at the epochs close to geomagnetic jorks, the agrecinent between the integrated and
observed colestinl pole offsets 12 nproved signiticantly. This approach tacitly assumes
that the influence of geomagnetic jerks lias a stepwise character, which is physically
1ot acceptable. Therefore we introduce a simple continuous excitation function { -
iz o doubie ramp shape). contered at the epochs of geowagnetic jerks, and esthuate
its awplitude to fit hest the integrated pote positions to its observed positions. The
combined resuits of numerical integration of atiospheric/oceanic excitations plus this
newly introduced excitation are then compared with the observed celestial pole off-
sets. The comparison shows that this approach improves the agreement between the
two time series simnificantly.

REFERENCES

L. Brresiliski, A 1994, Monuscripta Geodactica, 19. 157,
2 Malkin, Z 2013, J. Geodyn., T2, 53,
3. Vondrals, J.. Ron. C.: 2014, Acta Geodyn. Geomater., 11, In press.
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Invited Lecture

SHIFTS IN SCIENTIFIC PARADIGMAS, A KHUNIAN APPROACH,
CASE STUDY: COPERNICUS VERSUS BRAHE

M. Bozié

Faculty of Mathematics, University of Belgrade, Studentski trg 16,
11000 Belgrade, Serbia

E-mail: mbozic@matf.bg.ac.rs

When, in late 15th and 16th century the debate between different wievs on cos-

mogonia became open and apparent, the scientific arguments, despite nowadays belief,
where in favour of Brahe school. Why and how?

Invited Lecture

CONDENSED MATTER PHYSICS AND IMPACT
CRATER FORMATION

V. Celebonovié

Institute of Physics, University of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia
E-mail: vladen@iph. ac.rs

Inipact craters are a consequence of impacts of small bodies in the surfaces of the
Earth, many satelllites and a number of asteroids. They are usually analyzed within
a theory based on dimensional analysis {1]. The same problem can be addressed by
using basic principles of condensed matter physics [2], [3], [4]. The aim of this lecture
is to compare the two approaches and point out the possibilities for further work.

REFERENCES

1. Holsapple, K. A.: 1993, Ann. Rev. Farth and Planet Sei., 21, 333.

2. Celebonovié, V. and Souchay, J.: 2010, Publ. Astron. Obs. Belgrade, 90, 205.
3. Celebonovié, V.: 2013, Rev. Mex. Astron. Astrophys., 49, 221.

4. Celebonovié, V.: 2014, arXiv preprint 1409.0862

15



XVII NATIONAL CONFERENCE OF ASTRONOMERS OF SERBIA
23-27 Septesaber 2014, Belgrade, Serbia
Book of abstracis. eds. 8. Segan, 8. Niakovié, A. Kovafevié and B, Novakovid
Facully of hathematbs and Astronomical Observatory, Belgcade, 2014

Tnvited Lecture

SETI AND THE ARGUMENT FROM BIOLOGICAL CONTINGENCY
M. M. Cirkovié

Astronomical Observetory Belgrade, Volgina 7, 11060 Belgrade, Serbia

E-mail: meirkovic@aob.rs

The famous argument against likelihood of success of the Search for Extraterres-
trial Intellizence (SETT) projects was given by George G. Simpson in 1961 Hereby. T
yevisit the argument and demonstrate how the advances made in both modern evolu-
tionary biology and astrobiology tend to undermine its validity. While there arc some
ways to strengthen the argument as well, excessive scepticisi vis-a-vis extratervestrial
intellizence based o our present biological knowledge is not warrauted.

Invited Lecture

STARK BROADENING IN ASTROPHYSICS
M. 5. Dimitrijevié

Astronomical Observotory, Volgina 7. 11060 Belgrade, Serb

E-mail: mdimitrijevic@aob.bg.ac.rs

Significance for astrophysical plasma rescarch and modelling of broadening of spec-
tral lines v collisions with eharged particles, or Stark broadening, is considered anl
analyzed here. as well as the corresponding applications of Stark broadening data.
This line broadening mechanism is particularly of interest e.g. for the rescarch of
white dwarfs and ot stars of A and B type, and for the analysis and synthesis of
their spectra. For example, a large number of data is needed for caleulations of stellar
opacities and modeling and investigation of stellar atinospheres. Data on Stark broad-
ening of spectral lines are also huportant for diagnostics and research of laboratory.
fusion. laser produced and technological plasmas.

Also. we will review and consider the resalts of Stark broadening research of as-
trophvsical plasmas and spectra in Serbia, as well as investigations of interest for
astroplivsics and relevant to astropliysical problems.  Additionally, organization of
Stark broadening data in STARK-B database and FP-7 VAMDC (Virtual Atomic

and Molecnlar Data Center) European project will be discussed.
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Invited Lecture

SUPERNOVA REMNANTS IN MAGELLANIC CLOUDS
M. Filipovié

University of Western Sydney, Locked Bag 1797, Penrith NSW 2751, Australia

E-mail: m.filipovic@uws. edu. qu

This is an exciting time for the discovery of supernova remnants (SNRs) in galaxies
other than our Milky Way. To date, some 85 SNRs in the MCs are well established
with other 20 waiting for confirmation. I will review recent searches for SNRs in
the Magellanic Clouds including our present state of knowledge of their comparative
properties.

Invited Lecture

ASTRONOMY AND MYTHOLOGY
P. Grujié

Institute of Physics, University of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia
E-mail: grujic@ipb. ac.rs

Astronomy has always been closely linked with mythology and religion. In this talk
we shall present a number of examples, some of them being the results of the recent
investigations. We shall especially consider Egyptian resources, like the connection
between Pleiades and Bible.

17



W11 NATIONAL CONFERENCE OF ASTRONOMERS OF SERBIA
23-37 September 2014, Belgrade, Serbhia
Book of ahstracts. eds. 8. Segan, S. Ninkovié, A. Kovadevid and 3. Novakovic
Faculty of Mathematics and Astronomical Obsoervatory, Belgrade, 2014

Invited Lecture

LOCALIZATION OF STABLE-UNSTABLE MANIFOLDS WITH
FAST LYAPUNOV INDICATORS AND APPLICATIONS TO
THE THREE BODY PROBLEM

M. Guzzo

Universita degli Studi di Padova, Dipartimento di Matematica
Vin Trieste, 63 - 35121 Padova, Ialy

E-mail: guzzo@math.unipd.it

Iu the last decade the Fast Lyapunov Indicators have been used for the numerical
localization of resonances in several problems of Solar System Dynantics. Alter a
description of the method in its gencrality, I will present new developments and an
application to several critical problems, including the detection of the so-called tube
wanifolds of the Lvapunov orbits of the Lagrangian equilibrium points L1, L2 in the
planar circular restricted three-hody problem.

Invited Lecture

EMISSION LINES AND INVESTIGATIONS OF THE CENTER OF
ACTIVE GALACTIC NUCLEIL

D. 1lié

Depurtment of Astronomy, Faculty of Mathematics, Studentski trg 10,
11000 Belgrade, Serbia

E-muil: dilic@math.rs, bojan@math.rs

Active galactic nuclei (AGN) are hosting a super-massive black hole (SMBH) in
their center, that is actively fueled by surrounding gas through an accretion disl that
produces different physical processes. These give the powerful broad band continuum
emission together with the prominent emission lines. Somnctimes AGN contain emis-
sion lines that are very broad (line widths of several 10,000 km/s) and often show
very complex aud variable line profiles. Here we will suminarize some tools and tech-
vigues for studying the propertics of the SMBH and the geometry and physics of the
surrounding gas using the broad emission lines properties and their variability.
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Invited Lecture

LSST AND SERBIAN SCIENCE
D. Jevremovié

Astronomical Observatory, Volgina 7, 11160 Belgrade, Serbia
E-mail: darko@aob.rs

We will briefly review characteristics and current status of the Large Synoptic
Survey Telescope. Its influence to astronomy, physics, informatics, dark mater and
dark energy science will be discussed. A group of Serbian astronomers formally joined
the LSST project in November 2013. Our contribution to the project is building a
simulator of a stream of alerts AlertSim. It will be used in commissioning and early
operation phase of the survey. We expect many exciting developments in the next
twenty years, influencing not only astronomy but physics, informatics and Big Data
science in general.

Invited Lecture

CENTRAL SUPERMASSIVE BLACK HOLE OF THE MILKY WAY
P. Jovanovié

Astronomical Observatory, Volgina 7, 11060 Belgrade, Serbia
E-mail: pjovanovic@aol. bg.ac.Ts

An overview of some important aspects of the supermassive black hole at the Galac-
tic Center, such as evidences for its existence, its main features, effects on stellar
kinematics, gas dynamics and distributions of dark and visible matter in its neighbor-
hood, is given hLere. The possibilities to use the observations of these phenomena as
a tool for testing some of the predictions of General relativity and alternative theo-
ries of gravity in such extreme conditions is also considered, and some of our recently
obtatned results in this field are presented. Besides, the influence of the central super-
massive black hoele on the evolution of the Milky Way is discussed, as well as whether
it could trigger the activity of our Galaxy in the future, by starting to accrete the
surrounding matter with much higher rate. Taking into account that the Milky Way
is on a collision course with M31 Andromeda galaxy, and that their central super-
massive black holes will become gravitationally bound and form a binary system of
these objects at some stage in the evolution of the resulting merger, some properties
and possible consequences of this supermassive black hole binary are also considered
here.
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Invited Lerture

IBSE —- METHOD IN ASTRONOMY TEACHING
M. Nagl! and 8. Ninkovic¢?

LSabnika gimnazija, Sabac, Srbijo

E-mail: mirkonayl@gmail com
2 Astronomskn opservatortja, Beograd, Srbijo

Comadl: sninkovie@aob.rs

The objective of the present tall concerns modern methods in astronomy teach-
ing at the evels lower than university. The method kunown as IBSE (Tnquiry-Based
Science Education) is very modern and as such it deserves a coplous presentation. 1t
involves exoeriment, research, independent work, critical thinking, analysis of results
aid forming conclusions based on it, as well as a written report. Its application at
the secondary-school level has been tested. The result of the test is that the IBSE
method compared to the classical ones causes that both the quautity and reteution
of knowledge ainong pupils are higher,
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Invited Lecture

LITHIUM IN SMALL MAGELLANIC CLOUD:
IMPLICATIONS FOR NEW PHYSICS?

T. Prodanovié

Department of Physics, Faculty of Sciences, University of Novi Sad,
Trg Dositejo Obradovica 4, 21000 Novi Sad, Serbia

E-mail: prodenvc@dfuns.ac.rs

One of the main tests of the standard hot Big Bang model comes from predictions
of abundances of primordial element, which have been synthesized during the epoch of
the Big Bang nucleosynthesis. Though there is a general agreement, there is one more
and more pressing disagreement that has not yet been resolved predicted primordial
lithium abundance is about 4 times higher than what is observed in atmospheres of
Milky Way halo stars at wide range of low metallicities. To test this issue lithium was
observed in the interstellar medium in the Small Magellanic Cloud. The measured
abundance was found to be barely consistent with the predicted primordial value,
but only very little lithium was made in the cosmic-ray interactions. However, unlike
the Milky Way, the Small Magellanic Cloud has suffered a significant tidal disruption
due to close galactic fly-bys. We point out that in those cases, tidal shocks can
give rise to a population of cosmic rays in addition to standard galactic cosmic rays
accelerated in supernova shocks. We demonstrate that significant amount of lithium
can be praduced in such a scenario where a small galaxy is tidally disrupted in close
galactic interactions. In the specific case of the Small Magelanic Cloud, this could
potentially be sufficient to make its lithium abundance also inconsistent with the
predicted primordial value, leaving the new physics as the only remaining solution to
this discrepancy.
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Invited Lecture

THE BELISSIMA PROJECT
S. Samurovié

Astronomical Observatary, Volgina 7. 11060 Belgrade, Serbia
E-mail: srdjan@aob.bg.ac.rs

We discass the goals and achievements of BELISSIMA (BELgrade Initiative for
Space Srience, Instrumentation and Modelling in Astrophysics). the miost atnbitions
infrastruct ral project curvently active at the Astronomical Obscrvatory of Belgrade
(AOB). The FP7 REGPOT project BELISSIMA started in July 2010 and is extended
to July 2015. The most important goals include the reinforcement of the AQD,
purchiase and installation of the 1.50-m class telescope, traiuing of the AOB stafl,
public outreach, dissemination and promotional activities. The results of the local
project ON 176021 (Visible and Invisible Matter in Nearby Galaxies; Theory aud
Observatians) will also be discussed.

Invited Lecture

ACTIVITIES OF ASTRONOMICAL SOCIETY EUREKA
IN PERIOD 2012-2014

Z. Tomié

Astronomical Sociely Fureka, Mise Mitrowida 3. KruSevac Serbia

E-mait: eurekakutok@gmatl.com

Astronomical Society Eureka in Krufevae is suecessfully promoting Astronomy
since 20100 Since then it has organized and successfully hmplemented a nuber of
activities in and arownd the city of Kruevac in order to animate young people to en-
cage it science and enabling the wider pepulation to be familiar with the night sky.
Tt has successfully implemented a number of projects. This paper briefly describes
the results in the field of promotion of astronomy that menibers of Eureka achieved
within the specified period, where the emphasis will be placed on the description of
the project “Sky for all”, TASC 2013, International Observe the Moon Night. activ-
itics 1 the field of non-formal education and about project for construction of the
city’s astronomical observatory called "Sky is (not) the Dhnit”.
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Invited Lecture

ON THE DIFFERENT FORMS OF CONTINUUM RADIQ SPECTRA
OF SUPERNOVA REMNANTS: THEORETICAL FUNDAMENTALS

D. Urosevié

Department of Astronomy, Faculty of Mathematics, Studentski trg 16,
11000 Belgrade, Serbia

E-mail: dejenu@math.rs

In this lecture I briefiy present the theoretical fundamentals of formation of the
supernova remuant (SNR) continuum radio spectra. It represents necessary intro-
duction for the main topic of the lecture: prediction of the different forms (linear
or curved in Jog-log scale) of SNR radio spectra for both young and evolved SNRs.
Also. all of these theoretically predicted forms of radio spectra are compared with
real spectra ohtained from observations. This analysis introduces some characteristic
forms of the SNR radio spectra whiclt can be used by radio observers to estimate
age and evolutionary status of the new-detected Galactic and especially extragalactic
SNRs.
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Contributed talk

ALERT SIMULATOR
A SYSTEM FOR SIMULATING DETECTION OF
TRANSIENT EVENTS ON LSST

J. Aleksié!?

! Department of Astronomy, Faculty of Mathematics, Studentski try 16,
11000 Belgrade, Serbia

2 Astronomical Observatory, Volgina 7, 11160 Belgrade, Serbia
E-mail: jaleksic@aob.rs

The Large Synoptic Survey Telescope will be a large ground-based optical telescope
which will provide sky survey in unsurpassed details. One of the purposes will be time-
domain astronomy and detection of transient events. In order to properly design
the system, a simulation framework is required to optimize algorithms to large data
volumes and frequent events. In this paper, Alert Simulator, the Serbian contribution
to the project will be presented. Alert Simulator will be a software package that will
simulate detection of transient events well in advance of first light. Its main goal will
be to test the ability to detect and identify transients, test the performance as well
as various failures or exceptional/extreme modes of operation, so appropriate design
can be made.
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Contributed folk

ASTRONOMICAL SOCIETY "RUDJER BOSKOVIC”:
80 YEARS OF THE SOCIETY, 50 YEARS OF THE PUBLIC
OBSERVATORY AND 45 YEARS OF THE PLANETARIUM

J. Aleksi¢!? and N. Stanié?

UFaeulty of Mathematics. University of Belgrade. Studentski trq 16,
11006 Belgrade, Serbia

E-mail: jaleksic@aob.rs

2 Astronomacal Society "Rudjer BoSkovid”. Belgrade, Serbia

FEomnil: stanic.natasa@gmail.com

Astronmuical Society "Rudjer Bogkovié” is one of the oldest astronomical societies
it Enrepe aued the oldest one in the Balkans. It Is founded in 1934, and the nain goal
15 popularization of astronomy.

The Society is located in swo buildings, Public Observatory and Planetarium. Both
of them, as well as the soctety itself, celebrate jubilees in this year. The Society. 30
vears, Publie Obscrvatory 50 vears and Planetarium 45 years from founding.

In this paper, a brief history of the Society will be presented.
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Contributed tolk

ADICT — ENGLISH-SERBIAN ASTRONOMICAL DICTIONARY
B. Arbutina' and ID. Momié?

! Department of Astronomy, Faculty of Mathematics, University of Belgrade,
Studentski trg 16, 11000 Belgrade, Serbia

E-mail: arbo@math.rs
?Language Services Unit, Governor’s Office, National Bank of Serbia,
Kralja Petra 12, 11000 Belgrode, Serbia

E-mail: dragana.momic@nbs.rs

ADICT is an interactive English-Serbian astronomical dictionary. The motivation
for ADICT was & growing number of popular articles featuring mistranstated astro-
nomical terms, as well as a lack of consensus on some terms.among members of the
academic community. ADICT has been developed following the principles of trans-
parency, democracy and frequency of usage. While only professionals may contribute
to its contents, ADICT is intended for professionals and non-professionals alike.

Contributed talk

ASTRONOMY EDUCATION IN SERBIA 2011-2014
0. Atanackovié

Department of Astronomy, Faculty of Mathematics, Studentski trg 186,
11000 Belgrade, Serbia

E-mail: olga@matf bg.ac.rs

A triermial review is given on astronomy education in Serbia at all levels (primary
and sccondary schools, and all five state universities), on astronomy programmes of
the Petnica Science Center, on the activities of amateur astronomical societies, and
on the success of the Serbian team in the International Astronomy Olympiads.
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Contributed falk

TIME-SCALE AND ASTRONOMICAL FORCING
OF SERBIAN LOESS-PALAEQSOL SEQUENCES

B. Basarin!, B. Buggle?, U. Hambach®, 8. B. Markovié!,
K. O’Hara Dhand?, A. Kovagevié¢® and T. Lukié¢!

YChair of Physicul Geography, Depariment of Geography. Faculty of Sciences.
University of Novi Sad, Trg D. Obradovica 3. 21000 Nowi Sud, Serbin

Eomail: biljana. basarin@gmail. com; biljuna basarin@dgt.uns.ac.rs
2 Geological Institute, ETH Ziirich, Sonneggstr. 5, 8092 Ziirich, Switzeriand
YChair of Geomarphology, University of Bayreuth, D-85440 Bayreuth, Germuny

1 Giotto Loess Rescarch Group, Geography Department, Leicester University.
Leicester LE1 7TRH, UK

D Department of Astronomy, Faculty of Mathematics, University of Belgrude,
Studentski trg 16, Belgrade, Serbia

The loess in Vojvodina region in Northern Serbia is regarded as one of the thickest
and most complete palaeoctimate archives in Europe. Recent studies showed that
loess in Vojvodina spans the last million years. Based on the interprofile correlation
hetween two most important loess-palaeosol sequences Starl Slankamen and Titel
Loess Platean a svuthetic profile was fornied regarded as Stratotype Record of Serbian
loess {SRSL). The syuthetic profile has a total thickness of 62 m and is comprised
ol 10 loess layers intercalated with nine pedocomplexes. A new astronomically tunced
age model is proposed based on correlating peak magnetic susceptibility () responses
with the tining of June perilielia. This target curve is derived from analysis of regional
climate proxy responses during the last interglacial and independently dated last
alacial-interglacial cycle of Serbian loess-palaeosol sequences. The use of a precession
index target as the ouly tuning target presents the requircment of miniwal tuning
approack. which means that only the precession frequencies of the record will be
wanipulated.

Spectral and wavelet analysis of tuned magnetic susceptibility record reveal the
presence of frequencies corresponding to 139 kyr, 94 kyr, 65 kyr and small amplitude
eveles of 43 and 23 kyr in x record. Spectral analysis of frequency dependent niagnetic
susceptibility (yfil) has spectral content concentrated around 100 kyr and 77 kyr,
while Ligher frequency cycles are bellow significance level. There is a strong 245 kyr
peak in spactral results of both x and yfd record that needs additional attention.

Around 800 kyr in SRSLy thue seale and between 900 kyr and 600 kyr in SRSLyfd
series the 200 kyr cyeles become dominant, which could be identified as the periud of
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Mid Pleistocene Transition. This is the first record of this palaeoclimate transition in
the Pannonian basin. The results presented in this study highlight the potential of
Serbian loess-palacosols sequences for investigation of detailed and long-term climate
recoustruction over continental Eurasian extent.
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Contributed talk

CONSTRAINTS ON f(R.$) (SANDERS-LIKE) GRAVITY
POTENTIAL FROM ORBIT OF S2 STAR

D. Borkal!, P. Jovanovié¢?, V. Borka Jovanovié¢! and 8. Capozziello?

' Atomic Physics Laboratary (040), Vinéa Institule of Nuclear Sciences,
Unwversity of Belgrade, P.O. Box 522, 11001 Belgrade, Serina

Bomail: dusborka@uinea.rs. vborkatuvinea.rs
2 Astronomical Observatory, Volgina 7, 11160 Belgrade, Serbia

E-mail: pjovanovic@eob.rs

3 Dipartimento di Fisica, Université di Napoli " Federieo ir,

Compl. Univ. di Monte S. Aungelo, Edificio G, Via Cinthia, -80126, Napoli, ftaly
INFN Sez. di Napoli, Compl. Univ. di Monte S. Angelo, Edificio G, Via Cinihia,
[-80126, Napoli, Italy
Ghran Sasso Science Institute (INFN), Viale F. Crispi. 7, I-67100, L' Aqualo, ftaly

E-meil: capozziello@na.infn.it

We investigate the possibility to explain theoretically the S2 star orbital precession
around the massive abject at the Galactic Centre using Extended Thearies of Gravity
1], specifically f(R. ¢) a Sanders-like [2] gravitational potential in total absence of
Jark matter. To this ain an analytic fourth-order theory of gravity, now-wminimally
coupled with a massive scalar field 1s considered. The interaction term is given by an
analvtic functions f{R. #) where R is the Ricci scalar and ¢ is the scalar fickl. We
simulated orbit of 82 star around the Galactic Centre in Sanders-like gravity potentials
and compared it with NTT/VLT observations. We presented maps of reduced v2 over
the {a—niy b parmmeter space in the case of NTT/VLT observations. The approach we
are proposing [3.4] seems reliable to constrain modified gravity models at astronomical

level.

REFERENCES
1. Capozzicllo 8. and De Laurentis M. 2011, Physics Reports, 509, 167.
2. Sanders R. H.: 1084, Astron. Astrophys. 136, L21.

3. Borla D)., Jovanovié P.. Borka Jovanovié V. and Zakharov A F.0 2012, Phys. Rew

D 85, - 24004.
4. Borka ., Jovanovié P., Borka Jovanavié V. and Zakharov A F.: 2013, JCAP 11.

050,
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Contributed talk

DISTRIBUTION OF RADIO SPECTRAL INDEX
OVER THE LUPUS LOQP

V. Borka Jovanovié and D, Borka

Atomic Physics Laboratory (040), Vinéa Institute of Nuclear Sciences,
University of Belgrade, P.O. Box 522, 11001 Belgrade, Serbia

E-mail: vborka@uinca.rs, dusborka@uinca.rs

We use all-sky surveys at 408 and 1420 MHz with aim to investigate properties of
the Galactic radio source Lupus Loop. We estimate the brightness temperature, sur-
face brightness and radio spectral index of this supernova remnant using the method
we have developed. The non-thermal nature of its radiation is confirmed, and also
the distribution of spectral index over its area is given.

Contributed talk

ON MHD WAVE COUPLING BETWEEN
TERRESTRIAL IONOSPHERE AND MAGNETOSPHERE

V. M. Cadez! and A. Nina?

! Astronomical Observatory, Volgina 7, 11060 Belgrade, Serbia
E-mail: veadez@aob.rs

2 Institute of Physics Belgrade, University of Belgrade,
Pregrevica 118, 11080 Belgrade, Serbia

E-mail: sandrast@ipb.ac.rs

We model the terrestrial ionosphere-magnetosphere system by a high plasma-3
(low magnetic field) isothermal region separated by a horizontal boundary from a low
plasma-3 (strong magnetic field) domain above it. Perturbations induced by sudden
iinpacts of the solar wind can generate MHD perturbations in the magnetosphere
(the low plasma-3 domain) that propagate downward and through the boundary into
the ionosphere (the high plasma-3 domain). Applying the VLF (very low frequency)
technique, we are able to identify such hydrodynamic waves in the ionosphere by com-
putation of characteristic oscillation spectra from amplitudes of reflected VLF radio-
waves recorded in real time. As not all MHD waves can cross from the magnetosphere
into the ionosphere, we present in this contribution the mathematical conditions re-
quired for MHD waves to enter the ionosphere and enable a magnetosphere-ionosphere
coupling mechanism.
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Contrilruted tolk

ASTROBIOLOGY AND RISK ANALYSIS: THE EXAMPLE
OF SELF-SELECTION IN THE IMPACT CRATERING RECORD

M. M. Cirkovié and B. Vukotié

Astronemical Observatory, Volgina 7, 11160 Belyrade, Scrbia

E-mail: meirkovie@aob.rs

We consider a general issue of the relationship between conteniparary astrohiology
and risk arnalysis in cases of large risks to which planctary biospheres all over the
Milky Way are susceptible.  As a particular illustration of this, peotentially quite
fruitful, relationship we use the inference of impact risk from the cratering record
and shew that there arve lnportant selection effects acting to systematically bias our
estimates. The effect af the "anthropic shadow™ is discernible in the past record,
leading to potentially harmful underestimate of the real risk.

Contributed falk

UTICAJ KORPUSKULARNOG ZRACENJA SUNCA NA
METEORSKI ROJ KVADRANTIDI U PERIOCDU 2005. - 2014.

7. Disterlo

Radivastrornmski klub "TAURORA”, DMI Bor, Kralja Petra I bh, 19210 Bor, Serbin

E-mail; raurora@pit.rs

Analiziran je uticaj korpuskulariog zraéenja Sunca na meteorski roj Kvadrantidi u
periodu od 2000, do 2014, godine a na osnovu podataka dobijenili od telemoetrijskog
satelita SOHO (hitp:/ /sohowww nascony.nasa.gov) i (http://www.solen.info /solar).
Radio-odjel: meteora vrien je radio-teleskopom na frekveneiji 150MHz, a obrada sig-
iala radunarskim softverom Radio-SkyPipe. Povedanje broja meteora u 2008, 2011,
2012, 1 2013, je pod uticajemn Suncevil regiona-vulkana kada su oni bili u gece-
feltivno] poziciji ka Zemlji zajedno sa utticajem koronarnih ripa koje su u geoefele-
tivio]) poziciji ka Zemlji t jaéii njihavih eksplozija. U dane maksimuma meteorskog
roja pored povedanja broja mneteora primecenc je i grupisanje meteora. Povedano
grupisanje meteora ka wmaksimumu je brie, a sporije je apadanje braja meteors ka
LT UL
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Contributed talk

THE LANGUAGE OF SKY
Lj. Dobrosavljevié-Grujié

Institute of Physics, Pregrevica 118,
11080 Zemun, Serbia

E-mail: dobrosav@iph.ac.rs

The prehistoric man was much closer to the night sky than the modern people.
We present a number of arhaeoastronomical sites from Europe, India and Australia.
We discuss the recent observations concerning wall paintings In the Lascaux cave and
their latest astronomical interpretations.

Contributed talk

CULTURES ACROSS THE UNIVERSE
S. Farmanyan

Yerevan State University, Yerevan, Andranik 59, Armenia

E-mail: sona.farmoenyan@mail.ru

It is often proposed that people living in different cultural groups are brought
up to perceive the world differently. The perception of celestial cbjects varies from
culture to eulture. Prehistoric cultures viewed the sky as the main leader of their
life and they connected their fortune and daily life only with the universe. Until now
this is preserved and refiected on the Oriental culture, especially on their breathing
techniques, diet, self-training, cultivation, physical mobility, the ability to commune
very subtly with nature. Consideration of the position of the earth in relation to the
celestial bodies are often used in medicine, and until now it i1s used in the Indian
culture, all this and much else has contributed to the great wisdom of the Eastern
peoples, the wealth of their culture and man's place therein and in the Universe, their
understanding of the mechanisins of regulation of his life activity and vital potentials
are reflection of their culture. Here I prove that astronomy is the basis of cultures, and
that national identities were shaped due to the nations special perception of celestial
objects.
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Contributed tatk
OBSERVATIONS OF EXTRASOLAR PLANETS FROM
OBSERVATORY NIGHT HAWK IN BACKA PALANKA
J. Grnja and J. Mravik

AD "Uriverzun® Badka Palanka, Slobodanae Bajida 16, Bafka Palonka. Serivio

E-mail: jernjo@gmail. com, mrevicster&@gmail.com

In this paper we presented the results of photometric obscrvations of extra solar
planets from Observatory Night Hawk in Backa Palanka, whicli were sent to ETD -
Exaplanct Transit Database (Tresca database}. In the period from 05. 03. 2012, to
02, 05. 2014, we sent a total of 102 observations of 48 transits.
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Contributed talk

COSMOLOGY OF NONLOCAL GRAVITY
J. Grujié!, I. Dimitrijevié3, B, Dragovié? and Z. Raki¢?
L Teachers Training Faculty, Kraljice Natalije 45, 11000 Belgrade, Serbia
E-mail: jelenagg@gmail.com
? Institute of Physics, Pregrevica 118, Zemun, 11000 Belgrade, Serbia
3 Faculty of Mathematics, Studentski Trg 16, 11000 Belyrade, Serbia
In this contribution we present a brief review of nonlocal gravity with its cosmo-

logical solutions. In particular, we pay special attention to two nonlocal models. We
consider nonlocal gravity action without matter in the form

[ —(R=20
S_[d :c,/_g( o R }‘(IZI)R),

where F([) = Z fr0" is an analytic function of the d’Alembertian O and p =

n=0
+1, —1. We give some a(t) nonsingular bounce cosmological solutions for the above two

actions, see references {(Biswas, Koivisto and Mazumdar 2010; Koshelev and Vernov
2012; Biswas, Mazumdar and Siegel 2006; Dimitrijevié, et al. 2013a; Dimitrijevié, el
al. 2013b).

REFERENCES

1. Biswas, T., Koivisto, T., Mazumdar, A.: 2010, J. Cosmology Astropart. Phys.,
1011, 008.
2. Koshelev, A. S., Vernov, §. Yu.: 2012, Phys. Part. Nuclei, 43, 666-668.
3. Biswas, T., Mazumdar, A., Siegel, W.: 2006, J. Cosmology Astropart. Phys., 0603,
009.
4. Dimitrijevi¢, L., Dragovié, B., Gruji¢, J., Rakié, Z.: 2013, Rom. Journ. Phys., 58
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Contrilruted falk

A STRUCTURAL RELATION BETWEEN PLANETARY DISTANCES
AND ITS CONNECTION WITH PLANETARY DISTANCE LAWS

S. Ignjatovié

Peivodno-matemaeticki fokultet, Mladena Stojanovida 2, Banga Luka,
Bosnia und Herzegovina

E-mnit: sinasha@teol net

First. the priority for a recently revived structural relation between planetary dis-
{ances is established. The relation fits the observed distances reasonally well. al-
thongh it s not sufficiently predictive.

However, the relation can be connected to the predictive planetary distance laws
- botl the well-known exponential law and some alternatives; relative nwerits of such
Haws' are briefly investigated, This connection Is novel and is based on an interpre-
Lation of the struetural relation as a partial difference equation. Generalisations aud
possible signilicance of the velation are diseussed. The analysis is also applied to some
extrasolar planetary systeins.

Contriduted tolk

ON DECOUPLING CIVIL TIMEKEEPING
FROM EARTH ROTATION

B. Jovanovié! and S. Segan®

VA stromomical Observatory, Volgina 7, 11160 Belgrade, Serbia
E-matl: bjovanovic@aoh.rs
2 apartment of Astronomy. Faculty of Mathematics, Studentskt trg 16,
11000 DBelgrade, Serbia

E-mail: ssegan@moti.rs

During the recent 15 years intense efforts have heen done in order to cease intro-
ducing leep second corrections in the UTC seale. Before, probably the final, decision
at World Radiocommunication Conference in 2015, we discuss sonie aspects and con-
sequences of such a UTC redefinition, to present our own viewpoint as well.
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Contributed talk

MASS ESTIMATION OF THE ELLIPTICAL GALAXY NGC 5846
M. Jovanovié, A. Vudragovié and §. Samurovié

Astronomical Observatory, Volgina 7, 11160 Belgrade, Serbia

E-mail: milena@aob.7s, ana@aob.rs, srdjan@aob.rs

Determining the masses of early-type galaxies remains a challenging task, especially
probing the masses of their outer halos. In this contribution we constrain the mass of
the well-studied elliptical galaxy NGC 5846, the brightest galaxy in the group. The
isolation of the NGC 5846 Group is what makes it favourable for using different " test-
particles” as mass tracers. We use the "tracer mass estimator” (TME) method on
several different families of tracers such as globular clusters (GCs), planetary nebulae
{PNe) and dwarf galaxies, thus probing the total dynamical mass to much larger radii
than by using stellar kinematics. The mass of NGC 5846 is also assessed from the
X-ray observations of hot coronal gas and compared to the results obtained using the
TME methodology.

Contributed talk

ASTEROID FAMILY CLASSIFICATION: PRESENT AND FUTURE
Z. KneZevié

Astronomical Observatory, Volgina 7, 11160 Belgrade, Serbia
E-mail: zeran@aob.rs

Asteroid family classification has reached a certain maturity in terms of the meth-
ods and parameters used for the purpose, but it is still to a large extent subject to
more or less arbitrary choices of criteria to identify families and their membership,
and to assess the statistical significance of the results. Here, the present status is
briefly reviewed and most iinportant problems indicated. The future developments
are discussed in terms of the recently proposed automated update of family classifica-
tion aimed at achieving a stable classification which does not change for an extended
period of time, but evolves in detail on a regular basis, that is with every increase of
the catalog of asteroid proper elements.
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Clantribuled fallk

CHALLENGES IN MASS-L.OSS DETERMINATION
FOR MASSIVE HOT STARS

B. Kubatova

Astrenomical Institute of the Academy of Sciences af the Czech Republic.
Frivova 298, 251 65 Ondrejov, Czech Repriblic

E-vnail: brankico kubetaua@ase. cas. cz

Ohe of the most chiadlenging problems in theory of winds of massive hot stars is the
determination of reliable mass-loss rates. A major complication of mass-loss estimates
comes from the fact that stellar winds are inhomogeneous and discordances betweey
different. mass-loss rate diagnostics were found. In this talk we will present our 30
Monte Corle code which we developed in order to incorporate the 3D nature of the
stellar wind chunping into racliative transter ealeulations and investigate how diffevent
model parameters influence the resonance line formation. We will also show for sev-
eral O-type supergiants iow our detailed treatment of clumping, togetlier with solar
phosphorus abimisdance and moderate cluuping factor, may resolve the discordance
Letwoert the mass-logs rates derived from Hee and PV diaguostics, and establish some
global propertics of wind clumping.

Contributed talk
CONVERGENCE PROPERTIES OF THE FBILI METHOD
FOR MULTI-LEVEL LINE TRANSFER

0. Kuzmanovska! and 0. Atanackovié?

Sy Cyril ond Methadius University, Faculty of Natural Sciences and Mathematics,
P.0}. Bor 162, Skopje, Macedonsa

2 Depr-tment of Astronomy, Faculty of Mathematics, Unieersity of Belyrade,
Studentski trg 16, Belgrade, Serbio

We present the convergence properties of the iterative procedures that use the

Forth-and- Back Truplicit Lambda Tteration (FBILI) method and some of its variants
when applicd to the solution of multi-level non-LTE line formatian problem.
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Contributed talk

COSMAS INDICOPLEUSTES AND HIS MODEL
OF THE UNIVERSUM

V. N. Manimanis!, E. Theodossiou! and M. S. Dimitrijevi¢3

1 National and Kapodistrian University of Athens, School of Physics,
Department of Astrophysics-Astronomy and Mechanics, Panepistimiopokbis,
Zographos 15784, Athens-Greece.

E-mail: etheodos@phys.uoa.gr, vmaniman@phys.uoa.gr
2 Astronomical Observatory, Volgina 7, 11160 Belgrade, Serbia

3 IHIS-Technoexperts, Beianijska 23, 11080 Belgrade, Serbia
E-mail: mdimitrijevic@aob.rs

The Nestorian Christian monk Cosmas the Indicopleustes’, wrote in the 6th cen-
turynthe Christian Topography, a work through which he attempted to create a new
system of geography and the representation of the World that would fit the infor-
mation contained in the Holy Scripture. His work and life, and his model of the
Universuin, are considered here.

Contributed talk

ASTRONOMY FOR THE STUDENTS OF INFORMATICS
D. Maréeta and S. Segan

Department of Astronomy, Faculty of Mathematics, Studentski trg 16,
11000 Belgrade, Serbia

E-mail: dmarceta@matf.by.ac.rs, ssegan@moatf.bg.ac.rs

We present a specific method for animating, motivating and teaching students of
informatics on the classes of astronomy. This method includes the combination of the-
oretical basics of astronomy with already acquired knowledge of programming. Using
the advantage that most of the students are interested in astronomical phenomena
and informaties we have succeeded to direct them to combine these two disciplines to
understand and visualize some of the most common astronomical problems and phe-
nommena, e.g. coordinate transformations, time scales, parallax, eclipses, planetary
systems, etc. 'We presenit several extraordinary students’ works.
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Contributed talk

SUNCANI CASOVNIK KAO MULTIRISCIPLINARNA NASTAVNA
TEMA U PREDSKOLSKOJ I SKOLSKOJ NASTAVI

J. Maricti¢-Mirilovié! and S. Vukmirovié?

L. 8. “delica Milovanovid”, Kneza Milosa 12. 11450 Sopat, Srbijo

Eomail: jasna maricic@gmail. com
2 Maternatichs fokultet, Studentski try 16, 11000 Beograd, Srbija

E-mail; vsrdjan@matf by.ac.rs

Sunéani fasovnile je veoma korisna nastavia tema za podizanje ufcnicke moti-
vacije, budjenje radoznalosti 1 promociju nauke. Njen poseban kvalitet u vaspitno-
ohrazovno procesu je njena “odiglednost” 1 visok stepen korelacije sa raznovisni
nastaviuim sadrzajinua. U ovom radu predstavijamo teoriju i praksu za izradu trl fipa
sun¢anih éasoviika: ckvatorijalnog, horizontalnog i analematskog,. Izhor metoda 1 ma-
terijala za izradu moZe se prilagoditi nivou obrazovanja i uzrastu utenika, U tom cifju
u racln izlazemo neophodne pojmaove iz prirodnih nauka i matematike, na opisnom i
definicionen nivou. a u skladn sa uzrastom néenika. Dajemo uputstva za nekolilo
praktienile 1 istrazivaékil projekata, kaka u ldasicnom okruzenju papir-kreda-tabla-
naracija, tako i na terenu (8kolskown dvoristu), uz eventualuu upotrebu ratunarskil
resursa. Na kraju. poseban akeenat dajemo slobodno] interpretaciji vizueluill 1 ge-
ometrijskil efekata i eventualnon mnetuickom dozivljaju temne 1modela.
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Contributed talk

QUASI-THERMAL NOISE SPECTROSCOPY IN EARTH’S
MAGNETOSHEATH: THEORY AND APPLICATION TO
PLASMA DIAGNOSTIC ON WIND SPACECRAFT

M. Martinoviéls?

! Paris Observatory, France
2Faculty of Mathematics, University of Belgrade, Serbia
E-mail: mihailo.martinovic@obspm. fr

One of the most accurate techniques for in situ measuring the electron density
and temperature in space plasmas is the quasi-thermal noise spectroscopy, which
uses the voltage fluctuation spectruin on an electric antenna immersed into plasma.
This method has been used since the last three decades in different space plasma
environments, since it is immune to spaceeraft limitations. The method is based on the
analysis of the electrostatic field spectrum produced by the quasi-thermal fluctuations
of the electrons, and Dopler-shifted thermal fluctuations of the ions. Here, the method
has been adjusted for plasma in magnetosheeth of Earth, just behind the Earths bow-
shock, where flat-top velocity distribution function of electrons has been measured.
Theory has been applied to measurements performed by WIND satellite.
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Contributed talk

RECOMMENDATION FOR RUNNING PURE N-BODY
SIMULATIONS ON COMPUTING FACILITIES IN SERBIA

N. Martmowc : Miroslav Miéi¢!, Milica Miéi¢!, A. Obuljen?, M. Smuleg,
S. Milosevi¢?, A. Mitradinovi¢?, M. Stojanovié! and M. Smailagic!

Y Astronomical Observatory, Volgina 7, 11160 Belgrade, Sevbia

E-mail;: nmartinnvic@aob.rs, micic@aob.rs

2 Denartment of Astronomy, Foculty of Matheratins, Studentski trg 10,
11000 Belgrade, Serbia

Pure (gravitational) N-hody astrophysical stmulations are an irreplaceable means
of testing dyvnamics and evolution of astrophysical objects hoth on large scales (cos-
mological simulations) and on smailer scales {isolated galaxies. globular clusters, solar
system dytamics. ete). One of the obvious major limitations is in computing [ facilitios
at disposal for rumming the simulations. In this talk we will present characteristics of
cotputational facilities available in Serbia. We will discuss their advantages nnd is-
advantages aud we will try to give recommendation for optinum and maxiinun scope
of both large scale simulations and small scale simulations which may be perforined
with those facilities. A quick overview of simulations completed so far will be given

as well,
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Contributed talk

HALO MASS FUNCTION:
FROM CALCULATIONS TO COSMOLOGICAL SIMULATION
AND BACK

N. Martinovié¢!, M. Miéi¢!, M. Sinha? and K. Holley-Bockelmann?

! Astronomical Observatory, Volgina 7, 11160 Belgrade, Serbia
E-mail: nmortinovic@aob.rs, micic@qob.rs

2Department of Physics & Astronomy, Vaenderbilt University,
6301 Stevenson Center Nashville, USA

Que of the important ways in which we can study the general distribution of the
dark matter halos in Universe is through halo mass function. In this talk we will
explore and discuss a means of calculation of theoretical halo mass functions and we
will derive and compare several important halo mass function fits. We will discuss
connection that permeates cosmological simulations and theoretically calculated fits.
Theoretical fits will ultimately be compared with halo mass function derived from
our cosmological pure N-body simulation. We will acknowledge that agreement on
smaller redshifts is good, but as will be seen, there is a discrepancy on higher redshifts,
both between different theoretical halo mass functions and from halo mass function
derived from the simulation.
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Contributed tolk

REGIONAL ACTIVITIES RELATED TO IAU STRATEGIC PLAN
AND INTEGRATION OF THE BYURAKAN ASTROPHYSICAL
OBSERVATORY IN THE EUROPEAN ASTRONOMY

A. Mickaelian

Byurakan Astrophysicel Observatory (BAO),
Byurakan 0213, Aragatzotn province, Armenia

E-mail: aregmick@yahoo.com

The Byurakan Astrophysical Obscrvatory (BAQO) of Armenia is one of the can-
didates to host a Regional Office of Astronomy for Development (ROAD), the IAU
Strategic Plan for 2014-2020 and further years. Armmenian astronomers are vather
inteerated in the international and European astronomical commuuitics, as well as
BA( is one of the most important astronomical centres in the Middle Fast arca.
The Armenian Astronomtical Society {ArAS) is one of the 25 EAS affiliated members
and is rather active in organizing various events. The Armenian Virtual Observatory
{ArVO) is a member of the International Virtual Observatory Alliance {(IVOA). We
Liave started a series of Byurakan International Summer Schools (BISS) for regional
and European students with involvement of a number of European lecturers. Already
4 such events have been organized in 2006-2012. Viktor Ambartsurnian International
Prize is one of the important international astronomy awards. Armenian astronomy
infegratee into the European one may serve much more efficiently both for Armenia,
Middte East region, as welt as Europe, particularly establishing a link between Europe
and EU Eest Partuership countries.
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Contributed talk

AGN PHASE: MATCHING NUMERICAL SIMULATIONS
TO OBSERVATIONS

Miroslav Midéié

Astronomical Observatory Belgrade, Volgina 7, 11000 Belgrade, Serbia

E-mail: micic@aob.rs

We use high resolution cosmological numerical simulation to identify AGNs in
field massive galaxies in redshift range z=[0.8,2.5]. Assuming that their activity is
merger driven and that the final product of their accretion is an M-sigma SMBH, we
calculate expected AGN luminosity at the peak accretion activity. We compare these
luminosities to those observed in AGNs of the COSMOS survey and find that most
of the observed AGNs have passed their peak activity, accreting at lower Eddington
ratios. This explains why a large number of AGNs is observed in "red sequence”
galaxies.
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Caontribiuted talk

ON A HIDDEN PARAMETER IN FRIEDMANN EQUATIONS
Z. Mijajlovi¢ and N. Pejovié
Department of Astronomy, Faculty of Mathematics, Studentski trg 16,

11000 Belgrade, Serbia

E-mail: zarkom@math.rs, nada@math.rs

Iu our paper (Mijajlovié et al. 2012), we applied the theory of regularly vary-
ing functions in asymptotic analysis of cosmological parameters for the expancling
universe. For this analysis we used differential equations, also known as Fricdmann
equations, which are derived froni the Einstein field equations:

2
Friedmann equation,

a\? 8 ke

-] = ) — —,

a 3 7
dr(7 3
g P+ P , Acceleration equation, (1)
a 3 c?
. P . .
p+3- (/) + 4.,) =0, Fluid equatiou.

7} e?

Cosmological parameters appearing i these equations are the scale factor a = alt),
the encrgy deusity g = p(t) and p = p{#), the pressure of the material in the universe.
It appears that these parameters. including Hubble parameter H(t) and deceleration
parameter ¢(t), are regularly varying functions. According to the representation the-
ory for regularly varying functions, all these parameters depend on a O-function =(t)
which is "Lidden” in the integral representation of regularly varying functions. While
a{t). p(t) end H(t) uniformly depend only on {t}, the parameters p(t) and q{f) ee-
pend also on £, what wmay lead to various evolutions of these parameters. We derived
a differential equation for £{t) and discussed possible solutions.

REFERENCES

1. Mijajlovié, Z.. Pejovié, N, Segan, S, Damljanovié, G.: 2012, On asymplotic salu-
tions af Friedmann equations, Applied Mathematics and Computation, 219, 1273
1286,
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Contributed talk

SWEEP-BY-SWEEP IMPLICIT LAMBDA ITERATION FOR
NON-LTE RADIATIVE TRANSFER
IN 2D CARTESIAN COORDINATES

I. Mili¢!? and Q. Atanackovié®

! Astronomical Observatory, Volgina 7, 11060 Belgrade, Serbia
2 Lagrange Laboratory, University of Nice Sophia-Antipolis, Nice, France
E-mail: milic@aob.rs

2 Department of Astronomy, Faculty of Mathematics, Studentski trg 16,
11000 Belgrade, Serbia

E-mail: olga@matf bg.ac.rs

Here we present a novel method for solving non-LTE radiative transfer problem in
multidimensional media. The method can be considered as a generalization of “Forth-
and-back” implicit lambda iteration originally developed for 1D atmospheric models.
Sweep-hy-sweep implicit lambda iteration is based on short characteristics approach
for the formal solution of the radiative transfer equation and achieves significant
acceleration of convergence by using multiple source function updates in one iteration
and additional acceleration by use of iteration factors.

We present its implementation in the case of 2D Cartesian grids and compare it
with similar iterative methods (Jacobi and Gauss-Seidel iteration} in the case of two-
level atom line transfer and coherent scattering. We show that Sweep-by-sweep ILI
converges 6-7 times faster than the Jacobi iteration and also scales better with grid
reselution. We also conument on future tests and further generalizations.
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ON THE INNER BORDER OF PHOCAEA GROUP OF ASTEROIDS
I. Mili¢ Zitnik! and B. Novakovié?

E Astronomicni Observatory, Volgina 7, 11160 Belgrade, Serbia
F-mail: tvanae@aob.rs

2 Pepartment of Astronomy, Facully of Mathematics. Studentski trg 16,
11000 Betyrade, Serbia

E-mail: bojan@math.rs

Thie Plocaca group is Jocated in the inner asteroid belt, and consists of asteroids
Laving orbital inclination higher than about 20 degrees, and eccentricity ranging
hetween 0.15 and 0.3. This region is known to have dynamical boundaries which
completely surround it. An inner boundary in semi-major axis, often related to the
7/2 wean wotion resonance (MMR) with Jupiter, is located at about 2.23 AU. The
outer houndary, at around 2.5 AU, is set by the powerful 3/1 MMR with Jupiter.
Moreover. she region is delimited by important secular resonances (SRs): the vg —
¢ — ¢ at lew inclination, and the v; = ¢ — g5 and v = 5 — s¢ at high inclination.

The aim of this work is to check whether or not the inner bouudary of the region
in terms of semi-major axis, nanely the 7/2 resonance with Jupiter, could be crossed
under the uvfluence of gravitational and non-gravitational farces. The obtaincd re-
sults show that a significant fraction of qur test particles successfully transit across
the resonance, without being removed from the region. This means that, despite
being relatively effective in pumping up asteroid eccentricities in this region. the 7/2
resonance is net an absolute dynamical boundary.
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SURFOVANJE SVEMIROM
M. Milogevi¢! and Z. Tomi¢?2

! Prirodno-matematick fokultet, Univerzitet u Nisu, ViSegradska 33, 18000 Nis, Srbija

E-mail: mmilan@svetnauke.org

? Ekonomski fakultet, Univerzitet u Nisu,
Try kraljo Aleksandra Ujediniteljo 11, 18000 Ni3, Srbija

E-mail: zoranzoca@gmail. com

Tokom prethodne decenije internet je postao nezamenljiv izvor informacija i zZnanja.
Potreba za znanjem iz oblasti astronomije je velika, §to pokazuje analiza poseta temat-
skil: sajtova. alt primetan je nedostatak savremenil internet servisa i multimedijanih
tehnologija u oblasti astronomije [1].

U ovom radu bice predstavljeni rezultati prethodnog rada i iskustva autora i As-
tronomskog drustva "Alfa™ u oblasti popularne astronomije. Kroz primer realizacije
studentskog projekta " Astronomija iz fotelje” (2] predstaviéemo nasa iskustva tokom
opremanja amaterske opservatorije i rada na popularizaciji astronomije u Nisu. U
radu ¢e, osim standardnih metoda promocije astronomije kroz javna nauéno-popularna
predavanja i posmatranja, biti predstavljene 1 “onlajn” metode koje su zasnovane na
interaktivnom internet prenosu predavanja i astronoinskih posmatranja.

Pokaza¢emo kako je moguée realizovati ovakvu vrstu prenosa primenom gotovih i
besplatnilt softverskih refenja, kao 1 mogucénosti za razvoj novog i potpuno nezavisnog
sistema za realizaciju prenosa i snimaje predavanja.

Reference

L. D Gaji¢, M. Milogevié, Z. Tomié: 2013, Astronomija na internetu i astronomija
iz fotelje, Zbornik predovanje, usmenih izlaganje ¢ poster saopitenja sa XXXI Re-
publickoy seminara o nastavi fiztke, str. 89-92.

Z. Tomi¢, M. Milodevié¢ 2013: Project ” Astronomy from an armchair” in Nis, Pro-
ceedings of the Discovery the Cosmos Conference — e-Infrastructure for an Engaging
Science Classroom, editor Angelos Lazoudis, str. 169-173.
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OPERATION AND SUCCESS OF ROBOTIC OBSERVATORY
"NIGHT HAWK?”
J. Mravik and J. Grnja

AD “Univerzum” Badka Palanka, Sloboduna Bagide 16, Bucka Polanko. Serbia

E-mail: mraviester@gmail. com, jernja@gmarl.com

The topic is how the observatory was buitt and equipped, what has been recorded
and Low tlie success since its foundation has been achieved.
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FIRST RESULTS OF BOSNIA-HERZEGOVINA
METEOR NETWORK (BHMN)

N. Mujié! and M. Muminovié?

! Astronomical Society Orion Sarajevo
E-mail: nedim_mugic@bih.net.ba

2 Federal Hydrometeorological Institute Sarajevo and
the Astronomical Society Orion Sarajevo

E-mail: muhamed_muminovie@yahoo. co.uk

Meteor astronoimny in the modern era is one of the areas that allow successful co-
operation between professional and amateur astronomers. This is due to the relatively
low cost of equipment that allows the establishment of video meteor network and
continuous recording of meteors over one area. Practical work within the meteor
network consists of niaking video recordings of meteors, simultaneously with at least
two distant camneras. On this basis it is possible to determine atmospheric trajectory
of meteor particle and its velocity in each video frame. Knowing this velocity it is
possible to determine its heliocentric velocity and its orbit before collision with Earth
atmosphere which in some cases gives us its origin.

In the case of meteorite fall (if a meteor does not burn completely in the atmo-
sphere) such recordings enable us to estimate the location of its fall. Finding a meteor
which wag recorded during its flight through the atmosphere, from which its orbit is
calculated, researchers of the Solar System use a space mission with sample return
from a parent comet or asteroid for comparison.

Modeled on similar networks in the region, since the spring of 2013th, in Bosnia
and Herzegovina an operation of video meteor network began which currently includes
five stations. In preparation is expansion of the network by setting up another 5
stations. The Network is jointly managed by Astronomical Society Orion Sarajevo
and Federal Hydrometeorological Institute in Sarajevo whose meteorological stations
were used for installation of cameras. By mid-June 2014, cameras of BH meteor
network recorded over the 9614 meteors and we calcutated 1306 orbits. In this paper
we present the results of the first year of operation of our meteor network and the
analysis of Geminids recorded during the peak of this meteor shower that occurred on
13/14th December 2013th, which confirms the high quality of the data obtained. The
orbits obtained with the help of stations of our Network were compared to the orbits
of the Geminid meteors obtained by Japanese video meteor network (SonotaCo) and
the orbit of the presumed parent body of the shower - astercid 3200 Phaethon, using
Southworth-Hawkings D-criteria.
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FORMATION OF ULTRA-COMPACT DWARF GALAXIES
A. Obuljen!, M. Miéi¢? and N. Martinovié®

EDenartment of Astronomy, Foculty of Mathemnatics, Studentski brg 10,
11000 Belgrade, Serbia

E-mail: axonije@gmail.com
2 Astronomical Observatory, Volgina 7, 11160 Belgrade, Serbia

E-mail; micic@aob.rs, nmartinovic@uol.rs

Ultra-compact dwarf (UCD} galaxies have characteristics similar to massive glob-
ular cluste:s and compact remnants of dwart galaxies. Their origin is still mot fully
wilerstooc. We investigate the case in which these objects are formed as o result of
the nfluence of strong tidal field on dwarf galaxies inside Fornax galaxy cluster. We
use N-body simulations of stable high-resolution models of late-type dwarf galaxies
through the numerical potential of the Fornax cluster. Motivated by previous works,
we exanine remnants of galaxies with different dJensity profiles of dark matter halos of
dwarf galaxies and different orbits within the Fornax cluster. We analyse dynamical
and morplological evolution of dwarf galaxies. We find that the choice of density
profile. as well as the orbits, significantly affects the final remnants of galaxies. In
some cases, galaxies are completely torn apart after few orbits. The results deviate
from the ohserved chiaracteristics of UCD galaxies. We find that the final remnants
ol dwarl gulaxies are more shnilar to the observed spheroidal dwarf galaxies.
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UPDATED RADIO SURFACE-BRIGHTNESS-TO-DIAMETER
RELATION FOR GALACTIC SUPERNOVA REMNANTS

M. Z. Pavlovié!, A. Dobardzi¢!, D. Urogevié¢!?, B. Arbutinal,
D. Onié¢! and B. Vukotié¢?

1 Department of Astronomy, Faculty of Mathematics, Studentski trg 16,
11000 Belgrade, Serbia

E-mail: marko@math.rs

2 Isaac Newton Institute of Chile, Yugoslavia Branch
E-mail; dejanu@math.rs

3 Astronomical Observatory, Volgina 7, 11160 Belgrade, Serbia
E-mail: bvukotic@aob.rs

We present updated empirical radio surface-brightness-to-diameter (£ — D) rela-
tions for supernova remnants (SNRs) in our Galaxy. Qur original calibration sample
of Galactic SNRs with independently determined distances was reconsidered and filled
with data which became available in the past two years., Different fitting procedures
are applied to the calibration sample in the log £ —log D plane. Non-standard regres-
sions keep ¥ — [ and D — ¥ relations invariant within estimated uncertainties which
is essential due to existence of large scatter in both D and £. Four non-standard
fitting methods, which treat ¥ and D symmetrically, give different X — D slopes 3 for
the calibration sample. Our previous Monte Carlo simulations verified that the slopes
of the empirical £ — D relation should be determined by using orthogonal regression,
because of its good performance for data sets with severe scatter. The new empirical
relation is applied to estimate distances of Galactic SNRs, and this result can severely
affect the distance scale for then:.
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MEASUREMENTS OF VISUAL DOUBLE STARS
BETWEEN 2011-2014

R. Pavlovié!, Z. Cvetkovié' and S. Boeva®

LA stronomical Observatory Belgrade, Volging 7, Belgrade, Serbia
E-mail: rpavolovic@aob. by.ac.rs, zorica@aolb.rs

I nstitute of Astronomy with NAO, BAS, Bulgaria
E-mail: shocva@astro.bas. by

i the period fron 2011 to 2014 we observed visual double and multiple stars at AS
Vidojevica {ASV) and NAO Rozhen (NAOR) and measured the relative coordinates.
Frames we e takeu by using three CCD cameras: SBIG ST-10ME and Apogece Alta
42 attached on the 60 cm telescope at ASV and VersArray 13008 attached on the 2
m felescope at NAOR. Analysing the separations of the same pairs obtained by using
these two telescopes we detected a systematic difference i the separations. The
reason of this is disagreement hetween the telescope focal length and that declarcd by
the producer. We present more correct focal lengths for botls telescopes based on onr
measurements. Also, we give orbits, linear solutibus and other parameters obtained
i this period.
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GALACTIC CENTER GAMMA-RAY "EXCESS” FROM
AN ACTIVE PAST OF GALACTIC CENTER?

J. Petrovié!, P. Dario Serpico® and G. Zaharijas®

! Department of Physics, Faculty of Sciences, University of Novi Sad,
Trg Dositeja Obradovico 4, 21000 Novi Sad Serbia

2LAPTh, Univ. de Savoie, CNRS, B.P.110, Annecy-le-Vieuz F-74941, France

3 Abdus Salam International Centre for Theoretical Physics (ICTP),
Strada Costiera 11, 34151 Trieste, Italy

Several groups have recently claimed evidence for unaccounted Samma-ray excesses
over diffuse backgrounds at few GeV in Fermi-LAT data in a region around the Galac-
tic Center, consistent with a dark matter annihilation origin. We demonstrate that
the main spectral and angular features of this "excess” can be reproduced if they
are mostly due to inverse Compton emission from high-energy electrons injected in a
burst event of ~ 10°* — 10 erg roughly O(10%) yvears ago. We consider this example
as a proof of principle that time-dependent phenomena need to be understood and
accounted for—together with detailed diffuse foregrounds and unaccounted steady
state” astrophysical sources-—before any robust inference can be made about dark
natter signals at the Galactic Center. In addition, we point out that the timescale
suggested by our study, which controls both the energy cutoff and the angular exten-
sion of the signal, intriguingly matches what is inferred by other forénsic evidences
suggesting a very active Galactic Center (e.g. due to intense star formation and
accretion phenomena) over similar timescales.
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MORPHOLOGICAL CLASSIFICATION OF GALAXIES
(IN GENERAL), AND CLASSIFICATION IN THE
ALHAMBRA SURVEY (IN PARTICULAR)

M. Povié

Institute of Astraphysics of Andalucia (TAA),
The Spanish National Research Council, Spain

E-meil: mpovic@iaa.es

I this £alk [ will emphasize how much the morphological classification of galaxies is
important for any study of galaxy formation and evolution. [ will go thraugh different
methods o morphalogical classification, explaining the advantages and disadvantages
of vach, Fmally, I will present the ALHAMBRA survey and publicly availahle data,
including the morphological catalogue of galaxies.

Contritiuted talk

STAR FORMATION IN THE MOST LUMINOUS LOCAL LINERs
M. Povié

Institute of Astrophysics of Andalucia (TAA).
The Spanish Nationat Research Council, Spain

E-mail: mpovic@ica.cs

Estimates of the star forntation rates (SFRs) in local LINERs, based on cifferent
methods. can differ by large factors. This may be attrilited to the confusion between
ACN and SF contributions in various parts of the host galaxy. We obtained long
slit spectra for a sample of local type-1 and type-2 LINERs at 0.04 < z < 0.11 to
distinguish between the AGN and starburst ernission and to estimate the specific
SFR. (sSFR) by using the Dnd000 method. We studied the location of luinens
iocal LINERs in the SFR vs stellar mass diagram, compared them with the local
Ligh jonisation AGN, and cstimated the reliability of sSFR estimators based on UV,
optical, and IR.
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ASTRONOMY FOR DEVELOPMENT PROGRAMME {OVERVIEW)
M. Povié

Institute of Astrophysics of Andalucia (IAA),
The Spanish National Research Couneil, Spain

E-mail: mpovic@iag.es
In this talk I will present the IAU Office of Astronomy for Development (OAD),
by focusing on its mayor objectives and possibilities to participate. After that, I will

describe briefly the Network for Astronomy School Education (NASE) project and the

status of astronomy in east African countries, where both programs were supported
by the OAD.

Conitributed talk

AD "ANTARES”, SOKOBANJA
D. Radovanovié

AD "Antares”, Zmaj Jovina 11, Sokobanja

E-mail: dejravian@gmail. com

U ovom radu biée predstavljeno astronomsko drustve ” Antares” iz Sokobanje.
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SPECTRAL LINES OF Zr IV IN THE ATMOSPHERE OF
CHEMICALLY PECULIAR STARS

Z. Simié

Astronomiral Observatory Belgrade, Volgina 7, 11060 Belgrade, Serbia

E-mail: zsimic@aob.rs

The clectron-impact widths for several Zr IV spectral lines have been calculated
by usiug tue modified semiempirical method. We analyzed the importance of Stark
broadening fot the obtained results in the spectra of the atmosphere of chemically
peruline stars.

Contributed lalk

AN ATTEMPT TO EXPLAIN THE EVOLUTION OF
LYMAN-ALPHA BLOBS NUMBER DENSITY AT Z 1-6

M. Smailagic

Astronomical Observatory Belgrode, Volgina 7, Belgrade, Serbia

E-mail: marijona@aob.rs

Lyman-alpha blobs (LABs). very luninous {~ 1088 — 109 crg/s) and very extended
(~ 50 — 150 kpc) radio quict sources, are discovered 10-15 years ago, and observed
in redshift range from 1 ta 6.6. The source of their encrgy is still not clear. In this
work we model the evolution in comoving number density of LABs as a function
of redshift.  Our model is based on empirical recipes for the cold mode aceretion
derived [rom cosmological hydrodynamical siinulations. We agsume that the cooling
raciation [CR} from the cold mode aceretion in intergalactic gas is the main source
of LAB emission and we “paint on™ empirical recipes on the numerical merger tree
for dark matter halos in the post-analysis of high-res cosmological dark matter only
shmulatior. i this way. we can calenlate the Lyman-alpha uminosity cxpected in
every dark matter halo at every yedshift. and predict the theoretical luminosity and
art functions of LABs at varions redshifts. In this work we compared predicted
Juminosity funetions and munber densities to the obscrved ones for some parameters
and at various redshifts, and we concluded.
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MODELING OF SUPERMASSIVE BLACK HOLE GROWTH
AT REDSHIFT Z =7

M. Smole?, M. Miéié? and N. Martinovié?

! Department of Astronomy, Faculty of Mathematics, Studentski trg 16,
11000 Belgrade, Serbia

E-mail: majda_smole@yahoo.com

2 Astronomical Observatory, Volgina 7, 11160 Belgrade, Serbia

E-mail: micic@aob.rs, nmartinovic@aob.rs

It is widely accepted that SMBHs reside in centers of massive galaxies and quasars.
SMBHs are formed by a combination of gas accretion and merges with other massive
BHs. Some SMBHs are detected in very early Universe (~ 800 Myr). We use Millen-
nium II simulation in order to find out if SMBH can be formed that early with known
growth echanisms. We find that BH seeds with inasses 100M, that accrete at the
Eddington ratio 2.9 can form SMBH with mass 10°M, at z = 6.2 or at z = 7.3 for
accretion at the Eddingtou ratio 3.2. Our results are consistent with previous works
which have shown that the most realistic scenario for SMBH formation are BH seeds
with masses 10° — 105M, because in that case there is no need for super-Eddington
accretion. We show that even BH seeds with masses 100M, can form the same SMBH
if they accrete at the Eddington ratio ~ 3, which is still difficult to explain, but it
might be possible especially after new observational evidence of quasars that accrete
at super-Eddington ratio of the similar values.

61



VI NATIONAL CONFERENCE OF ASTRONOMERS OF SERBIA
23-27 Septamber 2014, Belgrade. Serbia
Boek of abstracts. eds. §. Segan, 5. Ninkovié, A. Kovagevid and B. Novakovié
Facully of Mathematics and Astronomical Observatory, Belgrade, 20141

Contributed talk

THE DUSTY TORUS OF ACTIVE GALACTIC NUCLEI
M. Stalevski

Uriversidad de Chile Comina el Observatorio 1515, Santiago, Chile

E-mail: mstalevski@des.uchile. cl

The unidication modet of active galactic nuclei (AGN) postulates a supermassive
Ilack hole accreting matter as the central engine which produces a very strong cou-
tinwum. To explain the variety of AGNs, and at the same tinie to account for the
abserved infraved bump. a roughly toroidal structure of dust, dubbed “the dusty torus’,
i assuuted to be found in the cquatoriat region. This dust absorbs the incoming raddi-
ation. pe-emits it i the tnfrared and obscures our view of the central region at certain
inclinations, making an AGN appear different depending on aur tine of sight to it
Howeyer, while this dusty torus is a erucial part of AGN, it is still surprisingly poorly
understooc . In this contribution I will present our latest efforts to gain insights in
structure and physical conditions af the dusty torus by means of state-of-the-are 3D
radiative transfer sirmulations based on Monte Carle technigue.

Contributed talk

MOBILE PLANETARIUM AS TEACHING AND
COMMUNICATION TOOL

N. Stani¢!, A. Otasevié¢! and J. Aleksié!?

!V Astronomical Saciety "Rudjer Baskovid”, Kulemegden
Gaornji grad 16, 1100¢ Belgrade, Serbia

E-mail: stanic.natnsa@gmnil. comn

2 Faeulty of Mathemntics, University af Delgrade, Studentski try 10,
11000 Belgrade, Serbia

In the past five vears Astronomical Society *Rudijer Boskavie” and Society of As-
tronommers of Serbia use mobile planetarium as a tool of astroromy contuunication.
During the 2013/2014 school year this modern techuical equipment. hias been nsed
in schwols as an educational tool in the terin of correlation with teaching subjects
and lessons (Geography, Physics, Mathematics, Chemistry, History, Biology. World
Aronnd Us. Knowing the Nature). As we reached 15000 schoolchildren and 500 teacl-
ers detailed analysis of these activities witl be presented and discussed.
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SUNDIALS AS A COMMUNICATION TOOL
N. Stanié¢! and M. Tadié?

L Astronomical Society " Rudjer Boskovié”, Kalemegdan,
Gornji grad 16, 11000 Belgrade, Serbia

E-mail: stanic.natasa@gmail. com

2 Faculty of Geography, University of Belgrade,
Studentsks try 3/2, 11000 Belgrade, Serbia

"It is undoubtedly true that teaching with sundials would be easier and more
effective than with books and other tools” said professor V. V. Miskovié long time ago
(1931} when he commented letters from teachers who asked him for advice in sundial
construction for schools. Inspired by this comment and starting with the motto
“"Umbra docet” (written on many sundials) we discuss a sundial as a multifaceted
means of science communication.

Nowadays the word "communication” is often widely used in various fields of human
activity in the different meanings as a connection of one object (or subject) with
another (in social meaning), or as a process. Information exchange (communication
as a process) can take place immediately, with the help of language, or indirectly - by
means of certain technical equipment and supplies.

In this paper we deal with technically mediated communication, in which the me-
diator (tool), is sundial. We look at a sundial in two perspectives: 1) as an aid in
teaching and popularizing astronomy in the classroom, astronomy courses, planetar-
tum lectures etc) and 2) as an instrument which communicates with the user/viewer
by all its elements - written message, artistic impression, technical sotutions, settings
(area, place, institution, constructor and particular historical moment) in several lev-
els educational, artistic, scientific, phylosophical and spiritual. Unlike direct comnmu-
nication, where communicator (teacher) have to be physically present in the process
of communication, sundial offers indirect communication with the general public for
many years and even further than one epoch of time. This work includes an overview
of all cuntructed sundials on theritory of Republic of Serbia (detailed map will be
given and presented), especially in schoolyards and other cultural institutions.
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CALCULATION OF MEAN DENSITY OF SOLAR PLANETS BY
MODIFIED SAVICH-KASHANIN METHOD

D. Stoiljkovié

Faculty of Technology, University of Novt Sad,
Bulevar Cary Lazara 1, 21000 Novi Sad, Serbia

F-mail: dragos@uns.ac.rs

In order to caleulate the mean density of solar planets Savich and Kashanin in
1960-ties developrd a mathematical model based on van der Waals (vdW) equation of
state. However, there ave the great relative errors of caleulated values of planet’s mean
densities since vdW equation is not in agreement with empirical data published more
recently. Using this enipirical data, we modified mathematical model of Savich and
K ahiantin which enabled the more exact calculation of planet’s densities. Furthermore,
wadified model enables calculation of densities of matter in its characteristics states
(.. cyitical point. triple point, absolute zero temperature...) as well as to predict the
structure ol fluids {real gases and liquids), which lias a great importance in physies
and chemistry, too.
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MATEMATICKE OSNOVE SUNCANIH CASOVNIKA
I PRINCIPI MODELOVANJA

S. Segan' and J. Marigié-Mirilovi¢?

'Katedra za astronomiju, Matematicki fokultet, Studentski trg 16,
11000 Beograd, Srbija

E-mail: ssepan@math.rs

20.58. "Jelica Milovanovié”, Kneza Milosa 12, 11450 Sopot, Srbija
E-mail: jasna.maricic@gmail.com

U ovom radu su izloZene opste matematitke osnove izrade sunéanih tasovnika za
posmatraca na Zemlji. Isti principi su ekstrapolovani na proizvoljnu planetu Sunéevog
sistema i izvriena je odgovarajuéa geometrijska interpretacija i dati su osnovni obrasci
na osnovi sferne trigonometrije. Na osnovi dobijenih obrazaca izvréena je analiza
moguénosti izrade razlicitih vrsta sunéanih éasovnika i njihove materijalizacije. Time
su u osnovi dobijeni potrebni elementi i principt za klasifikaciju sunéanih éasovnika.
U cilju priblizavanja osnovnih pojmova sferne trigonometrije slusaocima koji znaju
oshove ravne trigonometrije, dato je poglavlie o izvodjenju sfernih obrazaca iz ravnih
trouglova.

Contributed talk

AD "PLEJADE”, TUZLA
E. Tanovié

AD Plejade Tuzlo, Bosna i Hercegovina
E-mail: adplejade@gmail.com

U ovom radu biée predstavljeno astronomsko drustvo "Plejade” iz Tuzle, njegove
dosadasnje aktivnostl kao i buduéi ciljevi.
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Contributed Lalk

ASTEROID BELT AND THE FAST LYAPUNOV INDICATOR
N. Todorovié

Astronomical Obesrvatory Belgrade, Volgina 7. 11000 Delgrade

E-mail: niodorovic@aob.rs

Compuiing the Fast Lyapuunov Indicator (FLI} is one of the fastest numerical ways
to detect the stability properties of a given orbit. FLI quickly discriminates not only
botween stable and chiaotic motion, but also between weak andl strong chaos, as well
as between regular motions inside and outside of a resonance. With such sensitivify.
FLL is verv converient for the evaluation of dyuamical maps, providing structural
information of a given system, and a good starting point in further nvestigations of
its dynamics. However, despite its efficiency, FLI was mostly used to detect structures
in simplificd and idealized systems, but rarely to study dynanics of the real world™.
Therefore, we are interested to evaluate FLT maps able to show dymnamical structures
L aur Solar System. The FLIs are determined from numerical integrations by usiug
model tha- inchudes seven plaucts (from Venus to Neptune). According to our yesults.
we et sav that once again FLI las shown its efficieney to detect structures in the
Main Bekt. with a surprisingly high clarity.
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Contributed talk

NEGATIVNA DUZINA I MASA U GRAVITACIONOM SISTEMU -
KOSINUSNA PITAGORINA TEOREMA

A. 8. Tomié

Masinski fakultet (v penzijij, Omladinskih brigada 93/44, 11070 Belgrade, Serbia
' E-mail: aleksandartomic@hotmail. com

Resavan je zadatak Kopernikovog odredivanja perioda revolucije planeta oko Sunca,
daljina od Sunca i od Zemlje, polazeci od njime utvrdenog stanja o Suncu kao central-
nom telu i kruZnim putanjama planeta. Pokazano je da kosinusna teorema, osim for-
mule koja je opste poznata, moze da se prikaze i kao Pitagorina teorema, takode i kao
uskladivanje odnosa rastojanja geometrijskom sredinom. Tako se planetna kretanja
pojavljuju i kao manifestacija fraktalne prirode, koja je neodvojiva od istovremeno
kontinualne prirode odnosa kinematickih parametara planeta.

Kako se u novim formulama pojavljuje efektivna negativna duZina, kao mera ras-
tojanja tackastog tela sa masom, razmatrana je odrzivost negativine mase uvedene u
Nilsenovoj kosmoloskoj teoriji. Pokazalo se da je to veoma znadajno za konceptualne
usaglafavanje medela elektro-magnetne i gravito-dinamicke sile.

Contributed talk

ONE LETTER CONCERNING CALENDAR REFORM
V. Trajkovska and V. Proti¢-BeniSek

Astronomical Observatory, Volgina 7, 11000 Beograd
E-mail: vtrajkovska@aob.rs, vprotic@aob.rs

In this work the authors present a letter from 1923, which sent the director of
National Observatory of Athens Dimitrios Aiginitis (1862-1934) as a response to the
professor of Belgrade University Milutin Milankovié (1879-1958). The letter was writ-
ten in French and it explains why the resulting differences were existing in calculation
of the date of Easter, on which both of them worked separately, and that was the
main object of interest in a letter previously sent by Milankovié.
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Clantributed talk

SUMMARY OF THE IX BULGARIAN-SERBIAN
ASTRONOMICAL CONFERENCE: ASTROINFORMATICS

K. Tsvetkova!, O. Kounchev!, D. Jevremovi¢?, M. Tsvetkov' and
M. S. Dimitrijevié?

Vnstitute of Mathematics and Informaties, Bulyarien Acodemy of Sciences.
Acod. Georyi Bonchev Str., Block 8. Sofia 1113, Bulyorin

E-mail: kotye.tsvethova098gmal. com

2 gstronomical Observatary, Volgine 7, 11060 Belgrade. Serbia

We prosent a summnary of the IX Bulgarian-Serbian Astronamical Conference: Ay-
troinforia.cs (http:/ /wwwwipdb.org/ftp/9 BSACA/). heid in Sofia in July 2014,
s well as our view on achicving the goal of these regular conterences started 1 1998,
We discuss the basic scientifie directioms and prospects of the Bulgarian-Serbian col-
Jaboration in Astronomy and Astroinformatics.

Contributed talk

AN ANALYSIS OF UU CAS RADIAL VELOCITY CURVES
I. Vince

Astronomical Observatory, Volgina 7. 11160 Belgrade, Serbia

E-mail: imnce@aob.rs

We present thie results of radiad velocity measurements of UU Cas close binary star
obtained from three scts of spectia observed at different observatories with diflerent
spectral resolution,  Amplitudes of raclial velocity curves acquired from these thiee
absorved sets differ siguifieantly. Moreover, velocity curve amplitudes obtained from
spectral lhies of helium and metals are also significantly different. even in frame of the
sae set. These differences in velocity curve amplitude are explained by systematic
crrors introduced by difference between photometric centers and center of masses of
the hinary components.
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Contributed talk

IMPLICATIONS OF THE KINEMATICS ON THE CHEMICAL AND
DYNAMICAL PROPERTIES OF NEARBY ELLIPTICAL GALAXIES

A. Vudragovié, 8. Samurovié¢ and M. Jovanovié

Astronomical Observatory, Volgina 7, 11060 Belgrade, Serbia
E-mail: an@aob.rs

We have selected 1450 elliptical galaxies from approximately 7000 galaxies pre-
sented in the Nearby Optical Galaxy sample, which is a complete, distance-lmited (cz
< 6000 knm/s) and magnitude-limited {B < 14) catalog of nearby galaxies. By cross-
matching this sample with SDSS database (DR10), we have found spectroscopical
confirmation of 179 ellipticals with signal-to-noise ratio between 10 and 80, sufficient
for calculation of full kinematical profiles of these galaxies. Also, we have calculated
Lick indices, including corrections due to the kinematics. Finally, we discuss the
influence of the full line-of-sight velocity distribution on the mass estimates.

Contributed talk

ZAJEDNICKE AKTIVNOSTI
A. Zorkié

AD "Lira”, Rumenadka 129, 21 000 Novi Sad

E-mail: zorkic@gmail.com

Svalo astronomslko druitve sprovedi, po svom planu, svoje programe. Medjutim,
postoje i neke aktivnosti koje su rezultat saradnje dva ili viSe astronomskih drustava
ili pale nisu vezane ni za jedno astronomsko drustvo. O tim aktivnostima govori se u
ovom radu.
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Poster

SEARCHING FOR CHAOQOS IN THE X-RAY
LIGHT CURVES OF AGN

R. Bachev!, B. Mukhopadhyay?, S. Boeval, G. Latev! and A. Strigachev!

Lnstitut of Astronomy with NAQ, Bulgarian Academy of Sciences,
72 Tsarigradsko shosse, BG-1784 Sofia, Bulgarie

E-mail.: bachevr@ustro.bas.bg, shoeva@astro.bas.by

tDepartment of Physics, Indian Institute of Science, Bangalore 560012, India
E-mail: bm@physics.iisc.ernet.in

We explored short-term X-ray light curves of several Type I active galaxies from
XMM - Newtorn in order to search for signatures of low-dimensional chaotic behavior.
For our analysis we used 8 light curves of 4 AGN, each consisting of a total of ~ 2000
to ~ 5000 equidistantly located points. The correlation integral method was applied
to search for chaos. The preliminary results show possible indications for the presence
of a low-dimensional attractor (D<5) in some of the light curves, however the results
are not entirely conclusive.

Poster

OPPORTUNITIES AND DIFFERENT APPROACHES TO FUNDING
OF ASTRONOMICAL RESEARCH AND OUTREACH ACTIVITIES

F. Colakovid

Center for Studies of Nationel Developmeni, Stevana Sremca 9, Belgrade

E-mail: f colakovic@anr.edu.rs

This paper presents an overview of the funding of scientific research activities and
popularization of astronomy in the region. The aim of this paper is to draw attention
to the current situation, obstacles and opportunities for providing additional financial
resources for scientific research institutions and amateur associations.

"This survey is based on reports of professional research institutions, amateur orga-
nizations and potential sponsors of research and outreach activities.
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Poster

THE LINK BETWEEN FUTURE GAIA CRF AND ICRF AND
THE OBSERVING FACILITIES OF THE 60 cm ASV TELESCOPE

G. Damljanovié¢!, F. Taris?, S. Boeva® and M. Jovanovié!

U Astronomical Observatory, Volgina 7, Belgrade, Serbia

E-mail: gdamljonovic@aob.rs
2QYRTE, Observatoire de Paris, France
3 Institute of Astronomy with NAO, BAS, Sofia, Bulgaria

The cornerstone mission Gaia of the European Space Agency (ESA) was success-
fullv launched at the end of 2013. The main goal of Gaia is to map the entire Galaxy,
over oue billion stars, and about 500 000 quasars {QS0s) during its 5-year lifetime. It
means, all objects with apparent V magnitudes between 5.6 and 20; the resuit will be
a unique time-domain space survey. The main goal is to make a dense optical Q50-
based Gain Celestial Reference Frame {Gaia CRF). We need the link future Gaia CRF
- International CRF (ICRF) with high accuracy, and it is an important task because
for now near 90suitable for mentioned link. The objects are not bright enough in
optical domain, they have significant extended radio emission, ete. It is necessary to
chieck other sources. They are weak extragalactic radio sources - ERS with bright
optical covuterparts, but we need to investigate these objects. The displacements of
the optical photocenter {of entioned objects} could be the result of its astrophysical
processes. So, the vartations of light curves of objects are important for good link.
The part of that investigation is the observation of 47 objects {mostly QS0s) made
in the B. V and R bands using new telescope at the Astronomical Station Vidaje-
vica - ASY (of Astronomical Observatory in Belgrade, D/F=60cm/600cm). Some
preliminary photometric results of QS0s in frame of that investigation are presented.
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Poster

ACTIVITIES OF THE GROUP FOR ASTROPHYSICAL
SPECTROSCOPY 2011-2014

M. S. Dimitrijevié¢"?, L. C. Popovié¢!, Z. Simié!, P. Jovanovié¢! and
D. Jevremoviél

! Astronomical Observatory, Volgina 7, 11160 Belgrade, Serbia

2IHIS-Technoexperts, Beianijska 23, 11080 Belgrade, Serbia

E-mail: mdimitrijevic@aob.rs, lpopovic@aob.rs, zsimic@aob.rs,
piovancvic@aob.rs, darko@aob.rs

Results of avtivities of the fellows of the Group for Astrophysical Spectroscopy
within the period 2011-2014 (between two conferences of Serbian astronomers) are
reported.

Poster

AAD.”TYCHO BRAHE” BEOGRAD
A. Jankovié, A, Andji¢, B. Nikolié and P. Petrovié

Amatersko astronomsko drustvo " Tycho Brahe”,
Suvopoljska ¥, 11000 Beograd, Serbia

E-mail: aaditychobrahe@gmail com

Amatersko astronomsko drustve "Tycho Brahe” osnovano je 7. juna 2010. go-
dine u Beogradu od strane ¢etvorice bliskih prijatelja pasioniranih astronomijom i
astrofotografijoin i za sada jod uvek nije zvaniéno registrovano. Kako se profesionalno
bavimo razli¢itim poslovima koji nisu direktno vezani za astronomiju, kada god smo u
moguénosti trudimo se da nage slobodne vreme provodimo na terenu pod otvorenim
nebom i pri tome da svoju ljubav prema vasioni | njene ne tako pristupaéne lepo-
te takodje uZivo prenesemo sto je moguée vedem braju nasih prijatelja, njihovim
poznanicimna i drugima. U tom smislu u januaru 2011. pokrenuli smo i blog na In-
ternetu " Urbani astronomski dnevnik” (http://aadtychobrahe.blogspot.com) putem
koga redovno i detaljno izvestavamo o svim na&im aktivnostima. Pored osmatracke
astronomije, veona smo angaZovani i po pitanju astrofotografije i za sobom veé imamo
znatan broj radova koji uklu¢uju Mesec, Sunce, planete Sunéevog sistema, magline,
zvezdana jata, galaksije i sve drugo 3to verujemo da je vredno i bitho ovekovegiti.
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Poster

ASTRONOMY AND MEASUREMENT
N. Jelenkovié

XIfth Belgrade Gymnasium, Belgrade, Serbia

E-mail: natelijejelenkovic@gmaoil. com

Poster is visualization of a forgotten analog computer as a measuring instrument.
Further progress in astronomy reflected through a brief historical development of
measurement instruments that are necessary for many stuclies, approaching us distant
phenoiena and cvents.

Poster

ASTRONOMSKO UDRUZENJE ANDROMEDA
M. G. Jeremié

Astronomsko udruzenje ANDROMEDA, Karadjordjeva 16, Knjezevacr, Serina

E-mail: andromedoknj@gmail com

Astronomsko udruzenje Andromeda postoji vide od 10 godina i bavi se popula-
rizacijomn astronomije 1 primenom informacionih tehnologija u astronomiji. Za vide
od 10 godina postojanja odrzalt smo svake godine po dve gkole astronomije, jesenju
i proleénu i ugostili viSe profesora van Knjazevea, a neki su bili i iz inostranstva.
Drustvo danas broji preko 350 élanova medju kojima ita i doktora uauka koji se
bave ovoimn problematikon.
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Poster

THE EFFECT OF DECREASE OF THE COSMIC RAYS INTENSITY
INFLUENCED BY QUASI-STATIONARY AND SPORADIC
HIGH-SPEED STREAMS OF SOLAR WIND

A. Klyuyeva

Main Astronomical Observatory of the National Academy of Sciences of Ukraine,
27 Akademika Zabolotnoho St., 03680 Kyiv, Ukraine

E-mail: o.klyuyeva@gmail.com

Based on statistical analysis from 1995 to 2013 years, it was shown that recurrent
high-speed streams of the solar wind, generated by coronal holes, medulate of the
galactic cosimic rays flux near the Earth. A comparative analysis has been done for
two types of decreases galactic cosmic rays intensity from coronal holes and solar flares
{or CME) by the main parameters such as the typical shape, magnitude, duration of
decrease, delay, and size of galactic cosmic rays modulation area. We found that the
radius of the modulation area is different for the two types of decreases by absolute
magnitude and changes with duration of the cycle of solar activity. It was shown
that radius of effective modulation zone of the cosmic rays increases from minimum
to maximum of solar activity for the Forbush effects associated with flares {or CMEs)
and behaves conversely for decreases caused by high-speed flows from coronal holes
(anticorrelation with Wolf numbers}. Correlations with various indices of solar and
geomagnetic activity were investigated for decreases of both types.

Poster

SERBIAN ASTRONOMICAL JOURNAL IN SCIENCE CITATION
INDEX AND JOURNAL CITATION REPORT

Z. Knezevié!, D. Urodevié? and B. Arbutina?
for the Serbian Astronomical Journal Editorial Board

' Astronomical Observatory, Volgina 7, 11160 Belgrade, Serbia
E-mail: zoran@aob.rs

2 Department of Astronomy, Faculty of Mathematics, Studentski trg 16,
11000 Belgrade, Serbia

E-mail: dejonu@math.rs, arbo@math.rs

We disscuss the first year Serbian Astronomical Journal bibliographic and citation
data in the Thomson Reuters’ Science Citation Index and Journal Citation Report.
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Astronony club in primary sc
ocl with cooperation with Astronomieal Society
visited planetarium in Belgrade and they

club, correlating geography

Poster

ASTRONOMY CLUB IN PRIMARY SCHOOL
B. Krstin

08 “Vasa Zivkovic”, Karadjordjeva 87. Serbia

E-mail: krstin.temara@gmail.com

hool *Vasa Zivkovi¢” in Panéevo started in 2000, in-
"Rudjer Boskovi¢”. Schoolchildren
wanted to continue research in astronomy
Once a week, kids prepare books, websites and ideas to work on in the
ancl astronomy knowledge. After eight years of activity.

this paster will present recent results and achievernents,

Poster

POSSIBLE EXOMOONS AS TARGETS FOR SETI
D. Lukié

Institute of Physics, Belgrade, Serbia

E-mail: lukic@ipb.ac.rs

Idea for search for intelligent life on possible exomoons will be presented in this
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Poster

NEKOLIKO PRINCIPA KLASIFIKACIJE I KLASIFIKACIJA
SUNCANIH CASOVNIKA SA PREGLEDOM
NAJPOZNATIJIH IZVEDBI

J. Marié¢ié-Mirilovié
0.8. "Jelica Milovanovic”, Kneza Milosa 12, 11450 Sopot, Srbija

E-mail: jasna.maricic@gmail.com

U ovom radu je definisano nekeliko principa klasifikacije sunéanih Zasovnika, kako
sa istorijskog, hronoloskog stanovista, tako i sa stanovista umetnitkog i zanatskog.
Prepoznati su i moderni zahtevi prema fenomenu sunéanog éasovnika i klasifikovane
su dobijene realizacije. u glavnom, u svetskimm razmerama. Prated deo je dat kao
foto-katalog najpoznatijih svetskil realizacija sa opisom.
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MODELI SUNCANIH CASOVNIKA - UCENICKA PRAKSA

J. Mari¢ié-Mirilovié!, A. Rajsié?, D. Slavkovié®, D). Zujovié!, L. Janjié!,
J. Oparnica!, A. Djurié¢', I. Mari&i¢', L. Lukié!, M. Davidovié!,
N. Milanovié¢! and 1. Stijovié

L), 8. v Jelice Milovanovié”, Kneza Miloda 12, 11450 Sopot, Srbija
F-mail: jesna.maricic@ypmail.com, lazarjanjic99@ymail.com,
jonan.oparnica99@gmail.com, sundjer.bob. kockelone. potrik@ymail. com,
isidoral 107@open. telekom.rs, stevanovic.mnreos.marko8@gmail.corn,
marboy@open.telckom.rs, radokowmenatasa7y @gmail. com. dakikrali55@gmneil.com
2 Rudarsko-geolodki fukultet, Dijusine 7, 11000 Beograd, Srbija
E-muil: akiasns@ychoo.com
S Girmnazije Mladenovae, Kralje Aleksandre Obrenovida 29, 114 00 Miladenovac. Srbija
E-mail - dragnnaslavkoric6@gmail. com
Vehniika skola Miadenovae, Vuke Karadzida 75, 11400 Mlodenovac, Srbijo

E-mail: kod.joja@ymail.com

[0 ovomr radu uéenici ée prikazati na koje se sve nacine visi promaocija natke i
povecava uéenicka motivacija kroz umetnicke i praktiéne radove ¢ija je tema nekom
niti povezana sa astronomijoin. Utenict Ce dramatizovati odlomak knjige ” Autobi-
oerafiin’ Granislava Nugida, predstaviti nekoliko literarnih i likovnih uéeniékih radova,
a glavni deo rada je kzlozba modela razlicitih vrsta sunéanili ¢asovnika o kajima ée

izkaganja ¢ initi njihovi autorl - ugenici.
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Poster

SUNSPOTS OPACITY:
THE ION-ATOM ABSORPTION PROCESSES

A. A. Mihajlov!, Lj. M. Ignjatovié¢!, V. A. Sreékovié! and
M. S. Dimitrijevié?

! Institute of Physics, University of Belgrade, PO Box 57, 11000 Belgrade, Serbia
E-mail: mihaflov@ipb.ac.rs, ljube@ipb.ac.rs, viada@ipb.ac.rs

2 Astronomical Observatory, Volgina 7, 11160 Belgrade, Serbia

E-mail: mdimitrijevic@aob.rs

As a continuation of the previcus investigations of the symmetric and strongly
non-symmetric ion-atom absorption processes within the models of the quiet Sun
photosphere, we studied these processes within a model of the sunspots in the far-UV
region. We considered the processes of the photodissociation of the HY and HM™*
molecular ions and absorption processes in the H(Is)+H* and H(1s) + M collisions,
where M is one of the metal atoms: M = Na, Ca, Mg, Si and Al. Tt was analyzed
the significance of these processes in far UV and EUV regions in comparison with the
concurrent absorption processes, especially with the processes of the photo-ionization
of the metal atoms (Na, Mg, Ca, Al, Fe, etc.). Calculated results show that the
influence of the analyzed ion-atom abscrption processes on the opacity of sunspots in
the considered spectral region, 100 nm < A < 250 nm, is not less and in some parts
even larger than the influence of the referent electron-atom processes. It is shown
that the considered ion-atom absorption processes should be included ab initio in the
corresponding models of sunspots of solar-type and near-solar-type stars.
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AKTIVNOSTI ASTRONOMSKE GRUPE DRUSTVA ISTRAZIVACA
»VLADIMIR MANDIC MANDA” U PERIODU OD
2012. DO 2014. GODINE

A. Milovanovié, D. Pavlovi¢ and T. Djurasinovi¢

Astronomska grupo, Drustve istraZivaéa " Viadimir Mandié Manda”,
Bircaninova 128b, 14000 Valjevo, Serbia

E-mail: mundje96@gmail.com, dunjal610@gmail.comn, todprad9@gmail. com

Drustvo istrazivaca ® Viadimir Mandi¢ Manda” osnovano je 1969. godine u Valje-
vit. Danas Drugtvo braji gest aktivnih grupa medju kojuna je i astronomska, koja
funkecioniic joi od 1973, godine. Clanovi ove grupe su veéinom srednjodkolel amatoeri
koji se astronomijoni bave iz ljubavi kroz niz praktiénih vezbi i predavanja. Grupa
se bavi posmatranjima 1 pradenjetn meteorskil rajeva, Sunca i drugih nebeskih tela i
dogadjaja, Takodje, jedan od vaznijili ciljeva grupe je promocija astronemije medju
niladima grada Valjeva kroz organizovanje javnih posmatranja 1 Skola astronomije. U
ovem radi su predstavijene najuspeénije aktivnosti grupe reatizovane u perlodu od
2012. do 2014, godive podeljenc u tri najbitnije celine: promocija nauke, istrazivacka

delatnost  nauéno obrazovanje.
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DESIGN OF SAFE AND COMFORTABLE UNDERGROUND
LUNAR HABITAT

A. B. Nedeljkovié

Faculty of Philology and Arts, University of Kragujevac, Jovana Cuijica bb,
: 34000 Kragujevae, Serbia

E-mail: abnedelkovichseifi@yahoo.com

For humans to live on the Moon in safety and reasonable comfort, first our self-
repairing remote-controlled robotic heavy machinery must build (however long it may
take) an appropriate habitat, in a system of tunnels, with the main gate at the ground
level and the entry tunnel horizontal but drilled in a massive rock formation, in a
lunar hill, geclogically reliable. Inside, there will be a number of tunnels, storage
spaces, apartments, garages, reservoirs of oxygen and water, centrifugal devices for
the human residents to compensate for weak lunar gravity, rescue exits, a medical
facility, and other necessities, protected by at least 200 meters of solid rock from any
meteorite impacts, radiation, temperature variations etc. QOutside, there must be a
road to the nearby landing field, which must be completely flat, cleared from any rocks
and dust, and marked by proper beacons. The craft for a return to Earth must be
provided with at least triple redundancy (at least 3 independent take-off craft, secured
in permanent storage). Permanent audio/video communications must be installed in
the surrounding areas. Only then will it be humane to send humans to live and work
on the Moon; the same for Mars. It would be irresponsible and inhuman to send
them to live in a flimsy, small module, a tin-can standing on four legs, exposed on
the surface. Even if the construction of this habitat should take many years, it would
be a justified and reasonable plan for making a small, sustainable lunar (or Martian)
settlement.
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Paoster

PARTICIPATION OF SERBIA AT THE INTERNATIONAL
OLYMPIAD IN ASTRONOMY AND ASTROPHYSICS
IN 2012 AND 2013

S. Ninkovid¢!, S. Vidojevi¢?, S. Andjelkovié?, F. Zivanovi¢?,
V. Sarkovi¢®, S. Badza® and B. Simonovié®

' Astronomical Observatory Belgrade, Volgina 7, 'O, Box 74 11060 Belgrade
2THIS techno crperts, Batunicki drum 23, 11080 Belgrade, Serbia

3 Faewlty of Physics, University of Belgrade, Studentski try 10,
11000 Belgrade, Serbia

1 foculty of Mathematics, University of Belgrade. Studentsk: trg 16.
11000 Belgrade, Serbia

5 Astyonomicel Society "Rudjer Boskovié”, Gorngi grad 10.
11000 Belgrade, Serbia

The participation of contestants fram Serbia at the VI International Olymipiad in
Astrononry and Astrophysics (IOAA) that took place in Brazil 2012, the VII IOAA
that took place in Greece 2013 and the Saint Petersburg Olympiad 2013 and 2014
will be oue of the points examined in this poster. The poster will also discuss the
organisation and pseparation of contestalts, volunteering done by the instructors,
funding problems encountered and the contribution of the Mathenatical High School
in Belgrade. The poster will feature an in-depth review of the domestic competitions
where the teams for the international competitions were chosen. as well as a discussion
of the problems competitors were asked to sotve. The international competitions. their
organisation and the success of Serbian competitors will be analysed as well.
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Poster

HF CHARACTERISTICS OF THE ASTROPHYSICAL PLASMAS
N. Sakan

Institute of Physics, Pregrevica 118, Zemun, 11000 Belgrade, Serbia
E-mail: nsakan@ipb.ac.rs

The values of electrical conductivity of plasma of stars with a magnetic field or
moving in the maguetic field of the other component in a binary system could be of
significant interest, since they are useful for the study of thermal evolution of such
objects, cooling, nuclear burning of accreted matter, and the investigation of their
magnetic fields. So, on the basis of numerically calculated values for the dense plasma
conductivity in an external HF electric field, we determine the HF characteristics of
astrophysical plasmas under extreme conditions. The examined range of frequencies
covers the IR, visible and near UV regions and consider electronic number density
and temperature are in the ranges of 102! < Ne and 20 000 < T, respectively. The
method developed here represents a powerful tool for research into white dwarfs with
different atmospheric compositions {DA, DC etc.}, and for investigation of some ot her
stars (M-type red dwarfs, Sun etc.).
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THE IMPORTANCE OF DARK MATTER IN
NEARBY MASSIVE EARLY-TYPE GALAXIES

S. Samurovic

Astronpmical Observatory, Volgina 7, 11060 Belgrade, Serbia

E-mail: srdjan@@aob.bg.ac.rs

T this contribution we present the study of the dynamics of the sample of ten early-
tvpe galaxies in both Newtonian and MOND approaches. We use the measureiments
of the radial velocities of slobular clusters detected in the galaxics in the sample
to test the predictions of dynamical models with and without dark matter out to
several effective radii. We solve the Jeans equations for both the Newtonian {mass-
follows-light and dark matter models) and MOND approachies (three different MOND
models) assuming spherical symmetry; for both approaches we assume various values
of velocity anisotropy. We compare thus obtained estimates of the mass-to-light ratios
with results obtained using stellar population synthesis models. We find that the
Noewtonian mass-foliows-light models without significant amount of dark matter can
provide successtul fits for only one galaxy (NGC 2768) and for the remaining nine
carlv-type galaxies various amouunts of datk matter are reguired in the outer parts.
With MOND models, we find that four early-type galaxies can be fitted withour
darle matter and that the remaining six galaxies require an additional dark matter
cowponent to suecessfully fit the obgerved velocity dispersions.
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SED OF BINARY BLACK HOLES
S. Simié¢! and L. C. Popovié¢?

Y University of Kragujevae, Faculty of Sciences, Department of Physics
E-mail: ssimic@kg.ac.rs

2 Astronomical Observatory, Volgina 7, 11160 Belgrade, Serbia

We ivestigate observed continuum radiation in galaxies with active nuclet. It is
well established that galaxies with huge energy output 10%*4ergs/s can produce ra-
diation with various wavelengths. In case of Active Galactic Nuclei it is proposed
that main source of continuum radiation is produced by accretion disk. We develop
a simple model for computing energy distribution of accretion disk in thin disk ap-
proximation. The results are given for particular case when galaxy contains a super
massive binary black hole system with usual mass of components around 1084,
Additionally, we present discrete emission in particular case when spectral line doublet
can be observed and discuss range of values of used parameters

Poster

UNTYPICAL PERTURBATIONS ON VLF RADIO SIGNALS
DURING SOLAR FLARES

V. A. Sreékovié¢' and D. M. Sulié?

! Institute of Physics, University of Belgrade, PO Boz 57, 11000 Belgrade, Serbia
E-mail: viada@ipb.ac.rs

? Unaversity Union - Nikolo Tesla, Belgrade, Serbia
E-mail: desankasulic@gmail. com

The perturbations in the D-region induced by solar flares were studied using moni-
tored amplitude and phase data from European very low frequency (VLF, 3 - 30 kHz)
transmitters, in period 2008 - 2014. All data were recorded by AWESOME system
at Belgrade station (44.85% N, 20.38° E). Statistical results show that the magnitude
of the VLF perturbations is in correlation with intensity of X-ray and solar zenith
angle. The focus of this work is on the study of untypical perturbations of VLF radio
signals and to define their cause.

87



X111 NATIONAL CONFERENCE OF ASTRONOMERS OF SERBIA
23-27 September 2014, Belgrade, Serbia
ook of abstracts, eds, 5. Segan, 5. Ninkovié, A, Kovafevié and B, Novakovid
Faculty of Mathematics and Astronomical Observatory, Belgrade, 2014

Poster

DIGITAL ALMANAC - ELEMENTS AND TABLES OF THE
PHYSICAL AND MATHEMATICAL EPHEMERIS OF THE
SOLAR SYSTEM BODIES

S. Segan and D. Maréeta

Department af Astronormy, Faculty of Mathematics, Studentski trg 10,
11000 Belgrude, Serbia

E-mail: ssequm@matf.bg.ac.vs, dmarceta @matf.bg. ac.rs

We present the program to calculate and generate arbitrary tahles of the pliysical
and mathematical ephemeris of the Solar system bodies accarding to the Jet Propul-
sion Laboratory Development Ephemeris {JPL DE). This program has also been used
as o basis and guide for the student on the classes of Ephemeris astronomy in which
they are required to upgrade the program by introducing some additional possibilitics.
¢.o. platting of arbitrary data such as positions, magnitudes, observational paran-
oters ote. or by adding more bodies to the basis, primarily asterotds and watnral

satellites.

Poster

SUPERNOVA REMNANTS AND THEIR INFLUENCE
ON Ha DERIVED STAR FORMATION RATES

M. Vuéeti¢, B, Arbutina and D. Urosevid

Department of Astronorny, Farulty of Mathematics, Studentskt try 10,
11000 Belgrade, Serlia

E-mail: mandjelic@math.rs, arbo@math.rs, dejanuttmath.rs

lu this paper we present the available sample of detected supernova remuants
(SNRs) in optical range in 25 nearby galaxies. We also discuss the contribution
of the He flux from the SNRs to the total He fiux and its influence to the derived
star farmation rate {SFR) for each galaxy. We obtain for tlie contribution of SNRs'
flux to the total He flux up to 15% for analyzed galaxies. Due to the abservational
seloction offects. the contamination af derived SFRs by SNRs obtained i this paper

represents only a lower linit.
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USE OF COMPLEX EVENT PROCESSING ENGINES IN
TIME-DOMAIN ASTRONOMY

V. Vujéié!?, D. Jevremovié!, J. Aleksi¢? and S. Neskovié

! Astronomical Observatory Belgrade, Volging 7, 11000 Beograd
E-mail: veljko@aob.rs

?Faculty of Mathematics, University of Belgrade, Studentski trg 16, Belgrade

3 Faculty of organizational scineces, University of Belgrade,
Jove Hlica 154, 11000 Belgrade

The volume and complexity of events that need to be processed in high-growth
industries (such as finance, telecommunications, banking, medicine ete.}) rapidly ex-
pands. New paradigms and tools have emerged for handling such events. Complex
event processing (CEP) engines offer a) scalability which cannot be easity achieved
through previous standard practices b) loose coupling between processing logic and
mainstream application code and c) decoupling between event producers and con-
SUIMers.

Upcoming large synoptic surveys, such as LSST, will produce stream of real-time
transient alerts. These alerts will need to be ingested, filtered and processed in timely
fashion with temporal inference mechanism being applied. We investigate a possible
application of the CEP engines on a stream of astronomical transient alerts.
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PhD Thesis

DETERMINATION OF THE DIFFERENCE BETWEEN
DYNAMICAL TIME AND UNIVERSAL TIME AND
PREDICTIONS OF VARIATIONS IN THE EARTH’S ROTATION

B. Jovanovié

Astronomical Observatory, Volgina 7, 11160 Belgrade, Serbia
E-mail: bjovanovic@aob.rs

"The problem of precise prediction of the Earth’s spatial orientation is directly re-
lated to the knowledge of the forthcoming values of the Earth’s rotation parameters,
by the use of which the transformations between celestial and terrestrial reference
systems are carried out. These parameters depend upon a multitude of astronomical
and geophysical causes; however, for their combined (simultaneous) effects no ade-
quate theoretical models are available to describe precisely enough the changes in the
Earth’s orientation. Therefore, the predictions of the Earth’s rotation parameters
to a lower extent rely on geophysical theories, and more on mathematical modeling
based on various numerical methods.

The objective of the thesis was to demonstrate that it is possible, applying math-
ematical approach exclusively (without using geophysical models and corrections) to
achieve improvernents in predicting the non-uniformities of UT1 universal time scale.
It is a common knowledge that this parameter features the fastest and highest change,
since it completely reflects the Earth’s rotation with all its non-uniformities, and con-
sequently its predictions feature the lowest accuracy.

The original numerical method for deriving approximate functions having the form
of the sum of harmonics and exponentials (HE) is applied in the thesis. Based on
actual data, 10-day, 30-day and 500-day predictions were done in the continual one
and a half year period. In addition, presented were the actual achievements of a
long-term prediction that, applying the same method, had been accomplished before,

The obtained results were compared to the respective results of other authors,
who applied different prediction methods in the course of the international project
"Earth Orientation Parameters Prediction Comparison Campaign” (EOPPCC). The
HE method proved to release similar results as other methods of 10-day and 30-day
predictions; however, in case of 500-day predictions it produced convincingly superior
results. This method is actually suitable for Jonger interval predictions; this fact is
confirmed by so far (after eight years) achieved results of a ten-year prediction.

The implied conclusion is that the prediction of the value AT, which is released in
astronomical almanacs, could be considerably upgraded by using the HE method.
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PhD Thesis

DETECTION OF TERRESTRIAL TONOSPHERIC PERTURBATIONS
CAUSED BY DIFFERENT ASTROPHYSICAL PHENOMENA

A. Nina', V. M. Cadez*, L. C. Popovié?, V. A, Sreckovié' and S. Simié?

Unstitute of Physics, University of Belgrade, Pregrevica 118, 116080 Relgrade, Serbia

E-mail: sandrast@ipb.nc.rs, viada@iph.ac.rs

2 Astronomical Ohservatory, Volgina 7, 11160 Belgrude, Serbia
Eomail: veadezGaob.rs, lpopovic@nob.rs

8 Faculty of Science, Department of Physics, University of Kragujevac,
Rudoja Damanovida 12, 34000 Kragujevae, Serhia

Eoneil: ssingic@hg. ac.rs

I this paper. we present aur results of investigation of perturbations in the tono-
spheric Doregion caused by difterent. astrophysical phenomena. We considercd -
duced time variations of clectron density during solar X-Haves, generation of gravily
e aeoustic waves by solar teriinataor, and possibility of gaunma ray burst detection
by very low frequency raclio signals. The studies are perforied through analvses ol
data bases related to radio siguals ewitted by worldwide distributed transmitters and
rocorded Ly the receiver located in Belgrade in real time.

Master Thesis

THE APPLICATION OF THE FBILI METHOD TO THE SOLUTION
OF RADIATIVE TRANSFER PROBLEMS IN MOVING MEDIA

1. Pirkovié

Departuient of Astronomy. Faculty of Mathematics, Studentski trg 10.
11000 Belgrade, Serlia

Eomail: irene? T182818Ggmarl.com

The application of the fast couvergent Forth-and-Back Implicit Lambda JTreration
(FBILL) 1ethod to the solution of the two-level atom line transfer problems in moving
edia with low velocity fields is presented. Two astrophysically important probiomms
are solvod and discnssed: () Tine formation i a plan-parallel moving slab of fnite
thickuess. ad (b) line formation in a spherically symmetric expanding stellar atmno-
sphere.
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Master Thesis

RELATIVE-COORDINATE DETERMINATION FOR VISUAL
DOUBLE STARS BY APPLYING FOURIER TRANSFORMS

V. Radovié¢!, R. Pavlovi¢? and Z. Cvetkovié?

' Department of Astronomy, Faculty of Mathematics, Studentski trg 16,
11000 Belgrade, Serbia

E-mail: rviktor@matf bg. ac.rs

2 Astronomical Observatory, Volgina 7, 11160 Belgrade, Serbia
F-mail: rpaviovic@aob.rs, zorica@aob.rs

Here we discuss a software developed for the purpose of determining the relative
coordinates (position angle # and separation p) for visual double or multiple stars.
It is based on application of the Fourier transforms in treating CCD frames of these
systems. The objective was to determine the relative coordinates automatically to an
extent as large as possible. In this way the time needed for the treatment of many
CCD frames becomes shorter. The abilities and limitations of the software are also
examined. Besides, the possibility of improving it is also considered. The software has
been tested and checked on a sample containing CCD frames of 165 double or multiple
stars, obtained with the 2m telescope at NAO Rozhen in Bulgaria in October 2011.
The results have been compared to the corresponding results obtained by applying
different softwares and the agreement is very good.

Master Thesis

APPLICATION OF FRIEDMANN EQUATIONS IN ANALYSIS OF
COSMOLOGICAL CONSTANTS
B. Sinik

Faculty of Mathematics, University of Belgrade Studentski trg 16,
11000 Belgrade, Serbia .

Hereby we discuss cosmological constants and their evolution through epochs. This
is based on solutions of Friedmann equations.
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Master Thesis

LINE PROFILE VARIABILITY IN GALACTIC B SUPERGIANTS
S. Tormié

Astronomical Tastitute. Academy of Seiences of the Crech Republic

F-mail: sun. freckle@gmail.com

Many Btvpe supergiants are reported to show both spectroscopic aud photomet-
rie variability. In addition, their tine profiles show an excess broaedening, tvpically
seferredl to as macroturbulence. While the cause for these variabilities and the macro-
turbulence ave not clear vet, pulsations seem to play an importaint role: They fluence
ehe ratial velocity, width and shape of photospleric lines. To investigate these phe-
nowena, we cniploy the moment method and the fast Fourier transform method, We
apply these wethods to selocted atmozplheric lines of a sample of B-type superginits
ta search for puisational indications.
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PhD Thesis

STATISTICS OF LANGMUIR WAVES ASSOCIATED
WITH TYPE III SOLAR RADIO BURSTS

S. Vidojevié

IHIS techno experts, Batajnicki drum 23, 11080 Belgrade, Serbia

E-mail: sonja@math.rs

Sixteen years of radio, waves and particles data recorded by the Wind spacecraft
are examined searching for type I11 solar radio bursts observed in situ. Applying rig-
orous criteria, a data set of 36 high-quality events is selected. With such a numerous
data set, which is statistically representative of the studied phenomenon, it is now
possible to constrain observationally and with a better confidence the type III gener-
ation models. For each of the events, the precise shape of the Langmuir wave power
distribution observed in the spectral domain is determined. These observed distribu-
tions are modeled by a Pearson system of probability distributions. It is shown that
the probability distributions of the logarithm of the Langmuir waves power spectral
density belong to three "main” types of Pearson’s probability distributions: type I,
IV and VI. In addition, the effects of the instrumental integration time of the Wind
radio receivers on the cbserved Langmuir wave power distributions is modelled. The
results imply that it is not possible to conclude definitively, that the distribution of
the Langmuir waves energy in the real temporal domain is lognormal, as it is predicted
in some theories as the Stochastic Growth Theory by Robinson, 1992.
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