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[BOjHE U BULLECTPYKe 3Be3je

TecHU ABOjHM CUCTEMM

MpeHoc 3payerba Y 38€34aHUM aTMochepama
CynepHoBE U oCTauM CynepHOBMX
lNnaHeTapHe mar/ivHe

Mehy3se3gaHa MaTtepuja

AcCTpodM3nyKa CNEKTPOCKONUKja

AKTUBHA ranakTuyKka jearpa
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Teopuja KpeTara 3eM/bUHUX BELUTaYKKX caTemTra
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A FORTH-AND-BACK IMPLICIT A-ITERATION

O. ATANACKOVIC-VUKMANOVIC
Institute of Astronomy, Faculty of Mathematics, University of Belgrade, Studentski Trg, 16, 11000 Belgrade, Yugoslavia

L. CRIVELLARI
Osservatorio Astronomico di Trieste and Instituto de Astrofisica de Canarias, c/. Via Lactea S/N, E-38200 La Laguna, Tenerife, Spain

AND

E. SIMONNEAU
Institut d’Astrophysique, CNRS, 98 bis, boulevard Arago, F-75014 Paris, France
Received 1996 October 28; accepted 1997 April 17

ABSTRACT

In many radiative transfer (RT) problems, the sources contain a scattering term that couples all the
specific RT equations, one for each frequency and direction, so that solving the problem means solving
the system formed by these equations. Each of them is a first-order linear differential equation with its
own initial condition assigned at a different point of the medium, which makes the solution of the
system extraordinarily difficult.

One simple way to achieve a solution is with the so-called A-iteration: sources and sinks given as a
first approximation — computation of the specific intensities from their own RT equations — computa-
tion of the scattering terms — recomputation of the sources and sinks. This scheme is straightforward,
but unfortunately in practice its convergence rate is too slow to be of value in the case of optically thick
systems.

The aim of this paper is to show that a forth-and-back approach (the natural approach to describing
sequentially the two intensities propagating along the two directions of a straight line), together with an
implicit representation of the source function in the computation of the intensities within the above iter-
ative scheme, can dramatically accelerate the convergence of the iterative process while retaining the
straightforwardness of ordinary A-iteration.

Subject headings: methods: numerical — radiative transfer
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Olga Atanackovic

Oblast istrazivanja: Prenos zracenja, teorija

zvezdanih spektara

* Prenos zracenja u zvezdanim atmosferama

« Teorija formiranja spektralnih linija

 Numericke metode u prenosu zracenja

 Kineticki efekti u ne-LTR prenosu zracenja i problem parcijalne redistribucija

zracenja u spektralnim linijama

Najznacajniji rezultati istrazivanja:

Razvila je dva jednostavna, tacnha i brzokonvergentna metoda za
resavanje problema prenosa zracenja u spektralnim linijama:

Metod iteracionih faktora (IFM - Iteration Factors Method)

|
Metod dvosmerno implicitne Lambda iteracije (FBILI - Forth-and-

Back Implicit Lambda Iteration)
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Projekti, saradnja i naucni boravci

1. decembar 1984. - 30. juni 1985. - naucna specijalizacija u Institutu za astrofiziku u Parizu (rad sa
dr Eduardom Simonneau-om) - stipendista francuske vlade.

1986.-1991. Projekat "Nove numericke metode u resavanju problema prenosa zracenja“ (sa E. Simonneau)
u okviru Programa naucne saradnje izmedju Jugoslavije i Francuske.

Juli-avgust 1996. - stipendija Francuskog Drustva prijatelja nauke (Institutu za astrofiziku u Parizu).

2013-2014. - projekat "Pavle Savic¢“ - "Transfert de rayonnement multi-dimensionnel dans les
atmospheres et les environnements stellaires” (sa studentima Ivanom Milicem i Irenom Pirkovi¢) u
okviru Programa bilateralne saradnje izmedju Srbije i Francuske.

24.maja - 23.juna 2013. - gostujuci profesor na Université de Nice - Sophia Antipolis (poziv prof.
Marianne Faurobert)

Novembra 2010. i juna 2015. - boravci na opservatoriji Ondrejov (saradnja sa prof. Petrom
Heinzelom i prof. Jiri Kubatom)

27. februara - 12. marta 2016. - boravak na IAC (Institutu za astrofiziku na Kanarskim ostrvima, La
Laguna, Tenerife) na poziv dr. Elene Komeko i dr Nikole Vitasa.

13-17. novembra 2017. - predavac na XXIX IAC Winter School ,,Applications of Radiative
Transfer to stellar

and flanetary atmospheres® _ L _ o _ o
1982-danas: radila je na velikom broju naucnih projekata koje finansira Ministarstvo za

nauku, tehnologije i razvoj Republike Srbije. Trenutno (2011-2019) je angazovana na
projektima "Fizika zvezda" i "Vidljiva i nevidljiva materija u bliskim galaksijama: teorija i
posmatranja’.
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Dusan Vukadinovic

> Primer linija koje se formiraju
izmedu fotosfere i hromosfere su
Mg | b linije (triplet). Dosada
neposmatrane, a pogodne zbog
velikog broja fotona (mali Sum).

> Dijagnostika magnetnog polja
Sunca kroz analizu Stoks /i V
spektra linije u BIFROST i FAL

modelima atmosfere Sunca.

> Uspesno reprodukovano polje do
1 kG.

~ 0.6 A

~

Butp [G]
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-
|
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Poredenje dobijenog
| procenjenog polja.
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Dejan Urosevic

Dr Dejan UroSevi¢, redovni professor na Katedri za astronomiju,
MatematiCkog fakulteta, Univerziteta u Beogradu, roden je 1970. godine u
Kraljevu, gde je zavrSio osnovnu 1 srednju Skolu. Diplomirao (1994.), magistrirao
(1997.) 1 doktorirao (2001.) na Matematickom fakultetu, Univerziteta u Beogradu
smer Astrofizika.

Ima objavljeno 87 nau¢nih radova od kojih nesto viSe od 60 u ¢asopisima sa
SCI liste. Radovi su mu citirani vise od 700 puta.

OsnivaC je Beogradske istrazivaCke grupe koja se bavi visokoenergijskom
astrofizikom, tacnije radio-astrofizikom 1 povezanim procesima koji ubrzavaju
cestice do energija kosmickih zraka u ostacima supernovih.

Trenutno je:

1) Rukovodilac na projektu osnovnih istrazivanja MPNTR: “Emisione magline:
struktura 1 evolucja”

2) Rukovodilac je akreditovanog studijskog programa “Astronomija i
astrofizika” koj1 se 1zvodi na MatematiCkom fakultetu

3) Glavni 1 odgovorni urednik M23 Casopisa “Serbian Astronomical Journal”

4) Prodekan za finansije Matematickog fakulteta
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N3YYABARE MNMPNPOAE HACTAHKA NN PEGPOPMUPAHA

YAAPHOI TAJIACA Y KOCMWYKO] NJTIASMU
(Bnagumunp 3ekoBuh, bojaH ApbyTnHa)

il

150 400 450 500 550 o0 650 700

T Y T T T T T v
150 400 450 S00 550 OO0 o650 T
X [clargy: )

- Mukpodunsnka dbopmmnpara U NPocTUparba KeasnnapaaenHux yagapHux tanaca y
KOCMWYKOj Naa3mMu nlyyasa ce KnHetnyknm (Particle-in cell) cumynauymjama.

- npaBI/I ce NoBe3aHOCT cmmynau,mja Cd dHaAJIMTUYKUM MO e TNMa HACTaHKA MNJ1a3MeHUX
MI/IKpOHECTa6I/IJ'IHOCTI/I N bNXOBE HEJIMHEAPHE I/IHTepaKLI,I/Ije Ca yeCctmnuama rnia3me.

=> [loKa3yje ce Ha KOju Ha4YNH pe30HaHTHe HeCcTabMnHOCTM MOry Aa popMupajy u
npeHoce yAapHM Tanac, a Kako (He)pe3oHaHTHe HeCcTabuaHOCTM ynpas/bajy NpPoLLeCcCoM
pecdbopmMupama.
[ref. Physics of Plasmas 26, 032106
(2019)
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The analysis of the radio-continuum spectra of SNRs
Dusan Onic

Non-linear particle acceleration in young SNRs, Onié¢ & Urosevié (2015)
significant thermal bremsstrahlung emission from the %,

SNRs expanding in the dense environment, models of BN

dust emission linked to the SNRs, contribution of the

The X-ray analimélls m?}@aﬂactlc and \
extragalactic supernova remnants »

enables us to deepen our knowledge
these objects and their progenitors

Oni¢, UroSevi¢ & Leahy (2017)

SNR G5.9+3.1 — Oni¢ et al. (2019)
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aleksandra@matf.bg.ac.rs

Dr Aleksandra Ciprijanovi¢:

e Jata galaksija, akrecioni udarni talasi i ubrzanje cCestica na
velikim skalama.

e Hadronske interakcije kosmickog zracenja i proizvodnja
lakih elemenata, gama zracenja i neutrina.

Znacajni radovi u ovoj oblasti:

1. “Galactic cosmic-ray induced production
of lithium in the Small Magellanic Cloud ”,
Astroparticle Physic, 2016, 85, 24

2. “Neutrino Constraints to the Diffuse
Gamma-Ray Emission from Accretion
Shocks”, Astrophysical Fournal, 2015, 806,
184

3. “Diffuse Pionic Gamma-Ray Emission

n

e Deo je evropske COST akcije (European o
Cooperation in Science and Technology):

“Chemical Elements as Tracers of the
Evolution of the Cosmos - ChETEC”

+ &5 %
)

2

Keele
University

Galactic
Astrophysical chemo-dynamic
Site Modelling Modelling

Nuclear Physics

(we2 ) (wes) .
N/ .1‘-,,7—. »
‘ B

Nuclear Physics 4 ‘v:'.“ Astronomical A0 om e e
Experiments \‘\V\WGA /‘f Observations

SMEs,

Governmental
Agencies

Clan je medunarodne grupe Deep SKkies koja
se bavi primenom masinskog ucenja i vestacke
inteligencije u astrofizici i kosmologiji.
Primena masinskog ucenja na sudare galaksija
(saradnja sa University of Chicago, Fermilab,
Space Telescope Science Institute).

2% Fermilab

STScl | Scenice wsure
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OptiCka detekcija emisionih maglina u bliskim
galaksijama
o Milica VuceticC
« Na osnovu kriterijuma za odnos emisionih linija [SIl]/Ha
 udarno pobudeni ostaci supernovih (OSN) > 0.4,
» fotojonizovani Hll regioni < 0.4 (0.2) (Matonick i Fesen 1997)
 Posmatranja sa Nacionalne astronomske opservatorije Rozen u Bugarskoj kroz
uskopojasne filtere za [SlI], Ha i bliski kontinuum
* Projekat medu-akademijske saradnje “Optical search for supernova remnants and
Hll regions in nearby galaxies (NGC 2366 and NGC 5585)"
 Posmatrane galaksije:
» |C342 — 203 HIl regiona (Vudetic et al. 2013) i 16 novih OSN (Vuceti¢ et al. 2015b)
* Holmberg IX — ULX izvor Ho IX X-1 (Arbutina et al. 2009; Andjeli¢ 2011)
* NGC 3077 — 12 novih HIl regiona (Andjeli¢ et al. 2011)
« NGC 1156 — 59 HIl regiona (Vucetic et al. 2018)

* NGC 2366 — 2 OSN, detektovana i na arhivskim X i radio snimcima (VucetiC et al.
2019) :
 Emisione magline u patuljastoj eliptiCnoj

galaksiji NGC 185:
* Fotometrijska posmatranja sa NAO Rozen

» Spektroskopska posmatranja sa 6-m teleskopom Specijalne Astroﬂzmke
Opservatorije Ruske Akademije Nauka

* Arhivska XMM posmatranja

« 3 kandidata za OSN u ovoj neobickoj elipticnoj galaksiji
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ProucCavanje malih tela SunCevog sistema
Bojan Novakovic

Vesta Teme: Ryugu
O, B Sudarne familije asteroida
¢ 3‘-,,'5‘& A\ Klasifikacija asteroida u familije
ok Analiza dugorocnih dinamickih karakteristika
x $ i) Procena starosti
. Proucavanje mladih familija asteroida
. Polarimetrija Clanova familije — VLT
. Asteroid Families Portal
. Aktivni asteroidi | komete asteroidnog pojasa
. Posmatranja i ispitivanje uzroka aktivnosti
. Odredivanje sopstvenih orbitalnih elemenata
. Ispitivanje povezanosti sa familijama
. Dinamicka stabilnost na dugim vremenskim skalama
. Ispitivanje i mapiranje sekularnih rezonanci sa Ceresom

. Modeliranje transporta iz asteroidnog prstena u okolinu Zemlje
Analiza interakcije rezonanci i negravitacionih efekata
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ProucCavanje malih tela SunCevog sistema

Sumarni pregled rezultata za period 2009-2019.

. Objavljeno ukupno 22 rada na SCI listi (skoro svi M21)
ApdL, AJ, Icarus, MNRAS, Nature Astronomy ...

. Ukupno oko 600 heterocitata (prema NASAADS)

. Nekoliko poglavlja u medunarodnim monografijama

. Vodeci gostujuci urednik specijalnog izdanja Casopisa lcarus
Asteroids and Space Debris -
edited by Bojan Novakovi¢, Henry H. Hsieh, Giovanni F. Gronchi

. Brojna izlaganja na medunarodnim konferencijama
. UcCeSce na domacim, Evropskim i NASA projektima
. Intezivha medunarodna saradnja

Odbranjene tri doktorske disertacije

Asteroid (11805) Novakovi¢

Workshop: Collisions in the Solar system
Beograd, Februar 2015
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Viktor Radovié¢

« Oblast istrazivanja: mala tela sunCevog sistem:
dinamika malih tela, fiziCke karakteristike malih
tela, familije asteroida, kosmologija

« Doktorska disertacija “Razvoj algoritma za
Ispitivanje pripadnosti asteroida familijama”
odbranjena 27.09.2017. pod mentorstvom dr
Bojana Novakovica

« Autor je 8 naucnih radova, od kojih su 4 sa
casopisa na SCI listi

« UCesnik projekta Il 44006 vezai

Viktor Radovi¢ — Odabrani radové

et

ROYAL ASTRONOMICAL SOCIETY o

MNRAS 470, 576-591 (2017) doi:10.1093/mnras/stx 1273
Advance Access publication 2017 May 23

An automatic approach to exclude interlopers from asteroid families

Viktor Radovié,'* Bojan Novakovié,' Valerio Carruba® and Dusan Mardeta'

' Department of Astronomy, Faculty of Mathematics, University of Belgrade, Studentski trg 16, 11000 Belgrade, Serbia
2UNESP, Univ. Estadual Paulista, Grupo de dinamica Orbital e Planetologia, Guaratinguet, SP 12516-410, Brazil

Accepted 2017 May 19. Received 2017 May 19; in original form 2017 March 21

ABSTRACT

Asteroid families are a valuable source of information to many asteroid-related researches,
assuming a reliable list of their members could be obtained. However, as the number of
known asteroids increases fast it becomes more and more difficult to obtain a robust list of
members of an asteroid family. Here, we are proposing a new approach to deal with the
problem, based on the well-known hierarchical clustering method. An additional step in the
whole procedure is introduced in order to reduce a so-called chaining effect. The main idea
is to prevent chaining through an already identified interloper. We show that in this way a

digitalizaciju i oduvanje kulturne Viktor Radovic — Odabrani radovi

International Journal of Geometric Methods in Modern Physics \’ World Scientific

Vol. 16 (2019) 1950063 (28 pages)

www.worldscientific.com

(© World Scientific Publishing Company
DOI: 10.1142/S0219887819500634

Asymptotic solution for expanding universe

with matter-dominated evolution

Zarko Mijajlovié*, Nadezda Pejovié! and Viktor Radovié¢t
Faculty of Mathematics, University of Belgrade
Studentski trg 16, 11000 Belgrade, Serbia
*2zarkom@matf.bg.ac.rs
tnada@matf.bg.ac.rs
trviktor @matf.bg. ac.rs

Received 7 April 2018
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Bnagnmup holuosuh

e CapagHuk y HacTtaBy Ha Karezpu 3a actpoHoMmujy og 2017. rogune

e CTpyuHH capasHUK y VcTpa)KuBaukoj ctaHuLM [TeTHUI[A

* OnbpaHro MacTep Te3y Ha TeMy “HacTawbuBOCT MjlaHeTa y CUCTEMY
TRAPPIST-1: 3Hauaj u yiora mnjaaHeTe3umasa” y centeMopy 2018.
rOJUHE

 [lesioBe CBOT MacTep paja rmpescTaBruo
Ha ['eHepanHoj CkynuTtuHA MeljyHapoaHe
aCTPOHOMCKe yHUje v beuy aBrycra 2018.
rOJUHE

* [IpuxBaheH paj y vacormmcy A&A
“Advanced Aspects of the Galactic
Habitability” y capagmu ca
bpanncnaBom Bykotuhem u Muianom M.
hupkoBuhem ca AcTpoHOMCKe

Catastrophism

oricepBaTopHje Ha 3Be31apu (Posovié et al. 2019.)
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Dusan Marceta

Rezultati istrazivanja:

 Astrodinamika

* Mala tela Suncevog
sistema

* Meduzvezdani
asteroidi i komete
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Dusan Marceta

Rezultati istrazivanja:

 Astrodinamika

* Mala tela Suncevog /

sistema

* Meduzvezdani
asteroidi i komet

Dizajn algoritma za odredivanje i
optimizaciju atmosferske putanje
kosmicke letelice i uticaj astronomskih
fenomena na sletanje letelica na povrsinu
Marsa (Marceta et al., Acta
Astronautica 2014.; Marceta, SAJ, 2014.)

Metode za efikasno odredivanje
minimuma funkcije rastojanja
konfokalnih orbita (Maréeta & Segan,
Advances in Space Research, 2012;
§egan et al., Acta Astronomica, 2011.)

Generisanje populacije meduzvezdanih
objekata 1 procena stope njihovog
otkrivanja na buduc¢im pretragama neba
(Marceta & KolCi¢, COSPAR Assembly,
2018.)
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Miljan Kolcic
 Modelovanje populacije meduzvezdanih objekata
e Racun prividnih putanja

e Poredenje prividnih putanja sa putanjama malih tela iz sintetickog modela

Procena mogucnosti detekcije meduzvezdanih objekata koji prolaze kroz
Suncev sistem pomocu postojecih | buducih pretraga neba
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Stanislav MiloSevic

Orijentacija toka

o GalaktiCcka dinamika |

e Simulacije N-tela |

« Sudari galaksija, hijerarhijski model

eta[stepeni]
o

 Bliski prolazi
+

;

 Tamna materija

-4 -2 0 2 4
zeta[stepeni]

 Raspodela metaliChosti

« Zvezdani tokovi, plimska dejstva N
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Impact of fast dust
particle produces
free electrons and
ions

Spacecraft

Charge separation
and/or recollection
produces an electric field
detected by the electric
antenna

Electric antenna

3V [mV]

time [ms]
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Investigations of Active Galactic Nuclei

Participants: Dragana lli¢, Andjelka Kovaéevié, Luka C. Popovié

1988 1992 1996 2000 2004 2008 2012
n 1 " 1 " 1 " 1 " Il L 1 " 1

Decades of monitoring of sample of AGN with the aims to: = ol | N

: : T ol Ao i ]

- map the inner regions of AGN E e P g -

. 0.2 | 3C390.3 e . . . . E

- measure mass of the supermassive black hole Y T T

g 8:2: | NI L "&sg&”;;,,} :

Z 04} .

« Typical Seyfert 1s: ]

NGC 5548 — 9+ years (Shapovalova+ 2004, 1li¢ 2007, Popovié¢+2008, T ool ‘ dat ‘

Bon+2016, Raki¢+ 17, Ili¢+ 2015, 2017) B 1

NGC 4151 — 11+ years (Shapovalova+ 2008, 201043, Ili¢+2010, Bon+ 2012) o T ' | H, ) ' i

NGC 7469 — 20 years (Shapovalova+2017) oot LTI ST

NGC 3516 — 22 years (Shapovalova+2019) R Noorass - ]

* Narrow Line Seyfert 1: g i 33; |

= N hd ; i a

Ark 564 — 11 years (Shapovalova+ 2011, Shapovalova+ 2012) 3 33 I i:‘*j ]

2 ENGC 5548 e Y i

* Double Peaked Line AGNs (DPLs): e b
3C 390.3 — 13 years (Shapovalova+ 2001, 2010b, Popovi¢+2011, 2 ool S 'O

Jovanovié+ 2010, Kovacevic+ 2014); £ ooy S

Arp 102B — 12 years (Shapovalova+2013, Popovi¢+ 2014, Kovacevi¢+ 2014) S S b ——

* Quasar, a binary black hole candidate: 5 06 1

E1821+643 — 25 years (Shapovalova+2016, Kovalevi¢+2017, 2018) oaf akses - Ilic+20Q17 |
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Some important aspects and results

PG1302-102 (Kova&evi¢+2019)

Observed curve

* time-domain investigations of AGN

* novel hybrid method to search for periodic
oscillatory behavior

- famous case: binary SMBH candidate
PG1302-102 (Kovacevic¢+2019) T — o oo

95% Conf. interval
| Data

* reveal changing-look AGN TSR w0 i w00 oo A M —

- extreme variability: appearance or disappearance

of BELs within a few years, e.g. NGC 3516 NGC 3516 (Shalpo"a"lo"‘"f‘f’l 2919)

8000 —

(Shapovalova+2019) I
* build science cases for future ™
massive spectroscopy surveys, e.g. 5
Manuakea Spectroscopic Explorer %
(Shen et al. 2019) - |

. i z 0{‘.1.”....|....|,...1....1....|....|
Maunakea Spectroscopic Explorer 11.5m, MSE 4000 4500 5000 5500 6000 6500 7000
Wavelength [A]

Thursday, May 16, 19



Thursday, May 16, 19



