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Beorpaa,

IIpeamet: Moa6a 3a yuewhe y 6usnemepannoj capaowu CAHY-BAH 3a nepuod 2026-2028
200uHe

Y okBupy criopa3yma o capazmu usmelly CAHY u Byrapcke akazemuje Hayka (BAH) y nporekiiom
nepuojly je 6uUI0 BUIlle 3ajeJTHUMUYKUX HCTPAKUBAUYKMUX IIpOjeKkara ca Kojierama u3 MHcTuTyTa 3a
actpoHomujy ca HaronanHoMm actpoHoMckoM oriceparopujoM BAH. Ca konerama u3 byrapcke
CMO Ce JOrOBOPHM/IM M yCarJIaCH/IA TIpeJyIor 3a Jla/bU HacTaBak capajimbe 3a repuop 2026-2028.
rogune. Ilpegnaxemo noBu CAHY-BAH 1mpojekar “AcrpoMerpHjcka M acTpodusnyka
HCTpaKMBamha IPOMEHJLMBUX acCTPOHOMCKUX objekara” (“Astrometric and astrophysical research of
variable astronomical objects™). AcTpoHoMcKa oricepBaropuja y beorpajy npuxsara (pMHaHCH]CKe
obaBe3e 3a pa3MeHy MCTPa)KHBaua, Tj. CHocuhe TPOILKOBe CJlatha ¥ IIPUMarba UCTPAKKUBaYa Ha OBOM

IIPOjeKTYy.

Y beorpany
16. oxrobap 2025. ropuHe

QQ/% atsb.d Lopay

Jp I'opan /lam/banoBu
pykoBojunary CAHY-BAH npojekra
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NPEJXJOT
3AJEJJHUYKOT MCTPAJKABAYKOI IPOJEKTA

Ha3us npojekra

AcTpoMeTpHjcKa B acTpoQHU3NYKA HCTPAKHBAILA IPOMEH/LHBHX ACTPOHOMCKHX o0jexaTa

Yyecnuum Y HCTPAKHUBAIbY

YcranoBa Hocwilal capajube (nasuB, ajipeca, | llaproepcka ycranosa (Ha3uB, ajjpeca, KOHTaKT

KOHTAKT HH(pOopMaIuje) uHpopMmaIyjc)
Acrponomcka oricepsaropuja (AOb) Wuncrurytr 3a acrtpouomujy u Harmmonaina
Bosruna 7, 11060 beorpajy, Cpouja aCTPOHOMCKA oIcepBaTopHuja, Byrapcka

®+381 11 2419553 Fax: +381 11 2419553 akajemuja nayka (BAH), 72 Tsarigradsko
Shosse, BG-1784, Coduja, byrapcka
® +3592979 5929 Fax:+3592974 1910

Jlpyre ycTaHOBC y4ECHHUIIE OcraJie mapTHEpCKE yCTaHOBE

PykoBouHoIm 1pojexra

Cprcka crpana (MMe, 110311Mja, KOHTAKT) IlaprHepcka ctpana (MMe, II03HUIMja, KOHTAKT)
Jlp T'opan JlamspanoBuh Jlp Pymen baues

Hay4YHU CaBCTHHUK npodecop

e-mail: gdamljanovic@aob.rs ¢-mail: bachevr(@astro.bas.bg

Koopaunarop jip 3opan Kuexesuh, upejice/muk

CAHY, e-mail: zoran@aob.rs

YyecHHIU Y HIPOJEKTY

Cpricka crpana IlapTHEpCKa cTpana

Jlp I'opan JlamspanoBuh, Hay4H# CaBECTHUK Jlp Pymen baues, Prof.

Jlp Mussana J[. JoBanoBuh, Hay4nu capajimk JIp Anron Crpuraues, Assoc. Prof.
Jlp Muiian CrojanoBuh, Hay49HH capaJiiuK Jlp I'copru Jlares, Assoc. Prof.

Jlp 3opan Cumuh, Hay4HH CaBETHUK
Mapko ['po3jianoBuh, ucrpaxusad IPUIIPABHUK

Iloyerak u Tpajame IPOjEKTA

01.01.2026. rojune, 3 rojauHe

HpeTxozum KOHTAKTH H Capa/iiba

Maii ¢MO HEKOJIHMKO 3aje/mmdkux npojekara y oksup CAHY-BAH capajmse: “Observations of
ICRF radio-sources visible in optical domain” (0,1 2014. 50 2016. rojune), “Study of ICRF radio-
sources and fast variable astronomical objects” (0j1 2017. 1o 2019. rojune), “Gaia Celestial
Reference Frame (CRF) and fast variable astronomical objects” (o1 2020. no 2022. rogune) u
“Gaia astrometry and fast variable astronomical objects” (o1 2023.-2025. rosune); Boha npojexra —
np lopan Jlamubanosuh (Cpbuja). Oy 2011. rojune nocehupanu cmo Haronaiy acTpoHOMCKY
oncepsaropujy Poxen (HAOP) Ja 1ryra rojwiise paju nocMarpama: Whole Earth Blazar

oPHIA




Telescope (WEBT) o6jekara, pajmo-u3Bopa (kBazapa — QSO) ca International Celestial Reference
Frame (ICRF) siucre xoju cy BUJUBMBH Y OIITHYKOM JIOMCHY @ HHTCPCCAHTHH 34 aCTPOMCTPH]Y |
Gaia Celestial Reference Frame (Gaia CRF), Gaia Fellow Up Network for Transients Objects
(Gaia-FUN-TO umm Gaia Alerts), 1 JIpyrux acTpOHOMCKHX 06jekara kopucrehu yriiaBHoM 2-M
Poxen teneckon. Capajba, Ipeko AcTpoHOMCKe olicepBaTopuje u3 beorpajia (1ojjpxana ot
crpane CAHY) u UncturyTa 3a actponomujy byrapcke akajiemuje nayka (bAH), je ycuemua u
Jyra. Ycnocrasm cMo H “Cpriicko-byrapcky Munu-mpexy teneckomna” 2013. rojmue, kaja je
nancupal Gaia carenut. (Gaia je TpeHyTHO HajBchu cBeMHpCKH acTpOHOMCKH 1ipojekat Esporre, 1j.
European Space Agency (ESA). Oj1 Ttajia kopucTumo 6 HuCTpyMCHATa Ha TPU OIICCPBATOPH]E:
benorpanuuk u Poxen y byrapckoj u Acrponomcka cranuna Bujiojesuna (ACB) y Cpbuju.
IToGoJpmanu cMO acTpOHOMCKA II0OCMaTpamba HOMEHYTHX o0jekaTa u Jo0uimu 6osbe pesyirrare. J{o
caJia cMo nocmatpaiy 1 odopajm: oko 20 WEBT o6jekara, oxo 120 kBazapa, u oxo 125 Gaia
Alerts o0jexara. Hamm pe3ynraTi cy 1y0JIMKOBaHH y BUCOKO paHrupanuM gyaconucuma ca SCI
JICTE, Ca BUCOKMM MMIIAKT (paxTopoMm: Nature (6poj 609), Astrophysical Journal Supplement Series
(248:29, 266:37, 276:1). MNRAS (6pojeBu 450, 452, 454, 458, 484, 489, 492, 494, 504, 519, 522,
526, 527), Astrophysical Journal (812:65, 819:156, 890:72, 900:137), Astrophysical Journal Letters
(809:1.27), Astronomical Journal (157), Astronomy and Astrophysics (621, 633, 655, 682, 692),
Serbian Astronomical Journal (188) u Bulgarian Astronomical Journal (vol. 32). Hexu oy Hammx
pesylirara ¢y IpeJCTaB/beHU U Ha HAyYHHM CKYIIOBHMA, aCTPOHOMCKHUM KOH(epeHIHjaMa, UT/I.
ITy6iuxoBanu pesyraru cy 6asa 3a Oy iyhy capaymy ca kosierama u3 byrapcke, (ayin u Uranuje,
@pannycke, [losbcke, Unymje, 1 ipyrum acTpoHOMCKUM 1icaTpuma). [ iranupamo jia HacraBumo Ty
capaJuby y okBupy Serbian-Bulgarian Joint Research Project 3a nepuoj 2026-2028.

Pe3ume npojexra, 3Ha4aj HCTPAKMBAIHA

Mmamo y 1rany nexosiuko akruBHoctu: Black Hole Target Observation Manage (BHTOM)
objexte, WEBT 06jexre u Gaia acrpomerpujy.

1.) [Imanupamo s1a yuecTByjeMo y Mel)ynapo iHoM 1pojexty u Mpexu Tesieckoria BHTOM,
noapxkanoM oJ1 European Astronomical Society of Small Telescopes (EASST.eu) u OPTICON-
Alliance (opticon-alliance.eu). Oy 2013. rojiune, y HEUPEKUIHOj CMO Be3H ca KoJierom Prof. dr hab.
Lukasz Wyrzykowski (Astronomical Observatory, University of Warsaw) koju je kJpyuHa ocoba
TOI' IIPOJEKTa, Jep je J1a0 BEJIMKH JIopuHoc “time-domain astronomy and transient event follow-ups
using the Global Telescope Network”. V oxsupy BHTOM npojekra ykibyueno je oxo 100
teseckona. Hama reorpadcexa nosunyja (benorpaauk - HAO Poxen - AcTpoHoMcKa craHuna
Bujojesuna (ACB) ) u Cpuicko-Byrapcku tesieckoim ¢y Jiodposionuim 3a nmocmarpama BHTOM
objexaTa (MOHUTOPUHI pa3HUX acTpodu3nykux GpeHomena): microlensing events Tj. rpaBUTaNMOHA
couuBa, R Coronae Borealis — RCrB dimming stars, novae, supernovae - cynepHose, cataclysmic
variables - kaTakiM3MuuHe IpoMeHIbuBe, flaring quasars, young stellar object u ipyrux perkux
denomena. Ty ce ujeanno yxiaia nama “Cpiicko-byrapcka MEHE-MpEKa TeJIeckona” Kojy cMo
yeuoctasuii jomr 2013. rojune. Heytespho, y 6a3y BHTOM ce cimje xuipajie CCD cimka (ctotuna
pasnux acrpoHoMckux o0jexara). [Tociemu Workshop y Besu BHTOM mipojexra je ojipxan Ha
Kpury (15th Gaia Science Alerts workshop and the ORP Time-Domain meeting, Heraklion) oz 30.
cernrreMOpa J1o 2. okrobpa 2024. rojune) ca oko 80 yuyccHuka.

2.) Whole Earth Blazar Telescope (WEBT) je mehynapo,tiu npojexar u Mpexa Koja o0yxBara 0KO
100 reneckona 3a MOHMTOPUHT OJ1a3apa y OIITHYKOM, OJIMCKO I[PBEHOM U PAHO JIOMEHY pajlu
nobujama mTo rymhux ¥ BpeMEHCKH HEIPCKU/IHUX CCpHja ojiaraka (Jlooujama KpUBHX cjaja)
objexara Koju ce IIpaTe y 3a/[aToM BPEeMEHCKOM MHTepBaily. biiazapu cy akTiBHA rajlakTHdKa je3rpa
(AGN objexn) 11pu yemy je “relativistic jet” yemepen ka nocmarpady. Cepuje 1ojaraka
(poromerpujcke Tauke y BVRI u ipyrum ¢pumirrepuma) cy BpIio KOpUCHE 3a pasyMeBaibe QU3MUKUX
1poIleca ¥ EMHCHOHOI MexaHu3Ma 0J1azapa, a napoumnto “relativistic jet” nporeca. Kosera dr
Rumen Bachev (byrapcka) je u3y3erno akruBan y 1oj obnacru. 1 ltanupamo: acrpoHoMcKa
nocmarpama WEBT o6jekara kopucrehu Cpuicko-byrapeke Tejieckore, peJiyKIujy 11ojaraxa,




Ji06ujarse KpUBHUX cjaja objekara kopucrehu cranapane BVRI-duirrepe, ananusy nojaraka u
yOJIMKOBarbe JIOOMJEHUX pesyJIrara.

3.) I'maBau ESA upojexar Tokom nponumx jecerak rojuna je GAIA (Global Astrometric
Interferometer for Astrophysics). Acrporomcku caresit Gaia je ancupan kpajem 2013. rojune u
110 mouerka 2025. rojIMHE CHAMAO j¢ YMTaBo HEOO (BHIIE ITyTa TOMIIELE) @ Y IIMIbY acTPOMETpH)CE,
doroMeTpHje U CIIEKTPOCKOIIMjE acTPOHOMCKHX oOjekara. Ha ocnoBy 34 meceria rocmarparsa,
HajHOBHMjU pe3yirartu cy aaru y Karaiory Third Gaia Data Release (Gaia DR3). Gaia DR3 ce
nojasuo 13. jyna 2022. rojmue, a noBu Gaia DR4 je 1ianupan 3a xpaj 2026. rojuue. Gaia DR3
caJ[pXKu: acTpoMeTpujcKe (O3HIMje, IPAJIAKCe U COIICTBEHA KpeTarbha 3a 0Ko 1.8 Muimjap/m 38e3/1a,
3a objexre 01 3 1o 21 G-maruutye), poromerpujcke (3a puirepe G, GBP I GRP) u
crieKTpoMeTpHjcke pesyJrrare. Pedepenrna ernoxa je J2016.0 . Gaia je loneo peBoirynujy y
HCTPXHUBAIbUMA HAIlIC TalaKCHje jep Cy JIOOMjeHH KBAIMTATUBHO M KBAHTUTATUBHO HOBH
pesyJraty (T pe3yJITaTy Cy BEJIMKHU HalIpe/laK 3a MoJIepHy acTpoHoMujy). Oy untepeca Cy u
acTPOHOMCKA IIOCMaTparba Koja ce o/Brjajy ca 3emibe, mro uie y npuior namoj CAHY-BAH
acTpOHOMCKO] capajuby (kopuctehu yciocrasibeny MEHE-Mpexy Cprcko-byrapckux rerneckona).
[uss Gaia mucuje je nodujarmse Hebeckor pedepenrror cucrema (Gaia CRF) ca mrro Buiie kBasapa
BH/UBMBHX y OIITHYKOM JICIIy TaJlaCHUX Jy>xuHa. 1loceOno je Baxkno nosesaru Gaia onTudka
nocmarpama ca VLBI (Very Long Bascline Interferometry) nocmarpamuma y pajio JIoMeHy. 3ato
IUIaHEPAMO 110CMaTparba KBazapa BHJUBMBUAX H Y PJIAO U Y OIITHYKOM JIOMEHY (BaHTAIAKTHYKHX
objeKara ca KOMIIAKTHHM PaJIio/OlTHIKAM je3rpoM Oe3 CII0XKEHE CTPYKTYPE, KOIMKO je T Moryhe).
Hageyienu mmubesn Gaia npojekra ykasyjy Ha 3Ha4aj HallleI MOHMTOPHHIA KBa3apa y ONTHIKOM
nomeny (kopucrehu Cpricko-Byrapeke Telieckolie) Kao 1 HCTpaKUBarba JJOOM]EHUX 110/[aTaKa.
Jlobujame undopmaruja o CTabHIIHOCTH 1I03UIKja KBa3apa ¥ HBUX0BE CTPYKType Ipahemnem
doromerpuje 1 MOpdoIoruje KBasapa je 0ji BEJIHKOI 3HaJaja 3a acrpomerpujy u Oyryhu Gaia CRF.
IInanupamo jia Kopuctumo 2-M Rozhen n 1.4-m ACB Tteneckorne 3a mopgoiorujy (36or
kBayurernux CCD cHMMaKa), a Maibe TEJICCKOIIC 3a GOTOMETPH)Y M KBa3H-IIEPHOJIMYHOCT Y cjajy
kBazapa (60-cm ACB, 60-cm Belogradchik u Rozhen Schmidt-camera). Hajiamo ce u mmojraniuma ca
aytomarckor 1.5-m Rozhen reneckora.

OG6e crparie cy 3anHTepecoBaHe 3a ciiejiche akTHBHOCTH:

- mocMarparba oj1abpanux objekara (y cxiajy ca BHTOM, WEBT, Gaia astrometry, u ipyrum
Melh)yHapo IHIM 1IpOjeKTUMa),
- o6paja CCD cnumaka u jiobujamse 1ojaraka (3a GoToMeTpHjy, aCTpOMETPHjy, MOpHOIIOrHjy,
UTH.),
- u3pagynasab¢ BVRI MarnuTy/ia 3a uCTpakuBarba KBa3u-IIEPUOJIAYHOCTH,
- ynanpehubaise MeToj1a 3a pejrykiujy cuposux CCD cHumaka, pajii OTKIIambarba CHCTEMaTCKIX
rpeiaka u jo0ujama IMIro IpeIu3HUjUX 110/1aTaKa 3a aHajmsy,
- pajl Ha HOBHM MCTO/[aMa aHajm3e (3a jiobujamc 00JbUX pe3yiTara) U aHallu3a 110/1aTaka,
- myOJIMKOBaIbe JIOOMjCHUX pe3yJrara.
V ToKy HaBeJICHUX UCTpaXuBamsa ob¢ crpane he pasMemuBaru:
- HCTpaXXMBAYE, ICPUOJIMYHE HAYIHE 1Iy0IIMKAIMjC 1 TCXHUYKE HH(opMmanmje,
- OJIaTKE, II0CMaTpadKe Iporpame, pe3yJrrare, 1 padyHCKe IIporpame.

Toxom Tpajarsa CAHY-BAH 11pojekra, 006¢ crpane MOry Ipe/UIOKUTH IPOIIUPCH:C 110Jba pajia U
3ayare obuacty. [ [uip Ham je j1a nanr npojekar oyjie Jjieo jiyospe Cpricko-byrapcke acTpoHOMCKe
capajiibe, a Ha OCHOBY OBE capaJibe 00¢ cTpane c¢ IoJCTHYy Ha aCTPOHOMCKA HCTPaXHBamba ca
npyrum obcepsatopujama u kosierama (Torino Observatory, Paris Observatory, urt.).

IlmwbeBn M odekuBanu pesyuaratu (ykbydyjyhu sajenmmuxe myGuaukanuje, ydemhe na
HAYYHHM CKYIIOBHMA, Y MehyHADO/[HIM HCTPAKNBAYKHM NIPOjEKTHMA M CJL.)

Xeumo jia 11060JbIIaMO: KBAHTHTCT M KBAJIMTCT HAITAX aCTPOHOMCKHUX II0CMaTpamba, 00pajy u
aHa/M3y JI0OUjeHUX 10/IaTaka | 11y OIIMKYjeMO pe3ylITare y 3Ha4ajHuM MehyHapo IHAM YacoIucHMa.
1.) ITocmarpahemo BHTOM o6jekre (microlensing events, R Coronae Borealis — RCrB dimming
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stars, novae, supernovae, cataclysmic variables, flaring quasars, u Jipyre petke ¢peomeHe), 1
pajiuheMo Ha peJlyKIiiju, 00pa/iu ¥ aHaJIM3H 110j[aTaKa; Kpajibu Wb Cy IIyOJIUKOBAaHU PE3yJITaTH Y
3HAYajHUM aCTPOHOMCKUM YacOIMCUMA.

2.) Ilnanupamo Jia koopmaEpamMo ca kojierom dr Rumen Bachev (bByrapcka) 3ajeinngka
UCTpXUBambuMa y okBupy mehynapoanor WEB'T nporpama: acrponomcka nocmarpamsa WEBT
objekara Ha Cpricko-byrapckuM TejieckormmmMa, peJiyKiigja mocMaTpama, JIooujame KpUBUX cjaja
objekara y OIITUYKOM JIOMEHY IIpUMEHOM JiudepeHnujaine Gporomerpuje (yriiaBHoM Kopuctehu
BVRI-duirrepe), ananuza nojiaraka u 1y 0JIMKOBambe JIOOU]CHHUX pe3yJiTara.

3.) ¥ oxBupy Gaia actpoMeTpHje, JIONPHHOCUMO H3IPaJ(ibi HOBOI' pe)epeHTHOI cCUcTEMA Y
orrrnakoM jiomeny Gaia CRF u 6osbe ojipehuname Beze ICRF - Gaia CRF.

[[manupamo Jia y4yecTByjeMO Ha Hay4YHHUM CKYIIOBUMa U MehyHapo iHuM KoHdepeHnujama, 1 1a
IPOIIIMMO Capajiiby ca Kojierama u3 JIpyrux MehyHapo [HUX acTpOHOMCKHUX IeHTapa. Mimamo 1o6pe
KoHTaKTe ca kojerama u3 Mrammje (dr C.M. Raiteri and dr M. Villata, Torino Observatory),
@panmnycke (dr F. Taris, Paris Observatory), Mujmje (dr A.C. Gupta, ARIES, Manora Peak,
Nainital), [Tosscke (dr L. Wyrzykowski, Astronomical Observatory, University of Warsaw), ut/.
Toxom 2026. rojiuHe, IJITAHKPAMO Jia YIECTBYjEMO ca HallluM pe3yJitaTuma Ha ciejichoj Cprcko-
byrapckoj acrponomckoj koudepennuju (XVBSAC) kxoja he ce ojipxxaru y byrapckoj.

Iliianupanm crymjcku GopaBiu

ITocere Cpbuju Ilocere MHOCTPAaHCTBY
['ojiuna bpoj by bpoj jiana I'ojuna bpoj jpymm bpoj nana

2026 3 5 2026 3 5
2026 3 5 2026 3 5
2027 3 3 2027 3 5
2027 3 5 2027 3 5
2028 3 5 2028 3 5
2028 3 5 2028 3 5

Jlatym: 16.10.2025. roqune
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APPLICATION FORM
Joint Research Project Proposal

Project title

Astrometric and astrophysical research of variable astronomical objects

Research partners

Host institute (name, address, contact details)
Astronomical Observatory (AOB)

Volgina 7, 11060 Belgrade 38, Serbia
W+381 11 2419553 Fax: +381 11 2419553

Partner institute (name, address, contact details)
Institute  of  Astronomy and National
Astronomical Observatory, Bulgarian Academy
of Sciences (BAS), 72 Tsarigradsko Shosse,
BG-1784 Sofia, Bulgaria

® +3592979 5929 Fax: +3592974 1910

Other institutes involved

Other partner institutes involved

Project leaders

Serbian project leader (name, position, contact)
Dr Goran Damljanovi¢, Principal Research

Partner project leader (name, position, contact)
Dr Rumen Bachev

Professor
e-mail: bachevr@astro.bas.bg

Fellow (Full Research Professor)

e-mail: _gdamljanovic@aob.rs

Coordinator DrZoran Knezevi¢,SANU president
¢-mail: zoran@aob.rs

Participants in the project

Partner side

Dr Rumen Bachev, Professor

Dr Anton Strigachev, Assoc. Prof.
Dr Georgi Latev, Assoc. Prof.

Serbian side

Dr Goran Damljanovié, Full Research Professor
Dr Miljana D.Jovanovié,Assistant ResearchProf.
Dr Milan Stojanovi¢, Assistant Research Prof.
Dr Zoran Simié, Full Research Professor

Marko Grozdanovié, Junior Researcher

Beginning and duration of the project

01.01.2026, 3 ycars l

Previous contacts and cooperation

We have successfully completed several joint research projects as a part of the SANU-BAN
cooperation, such as “Observations of ICRF radio-sources visible in optical domain” (period 2014 —
2016), “Study of ICRF radio-sources and fast variable astronomical objects” (2017 - 2019), “Gaia
Celestial Reference Frame (CRF) and fast variable astronomical objects” (2020 - 2022) and “Gaia
astrometry and fast variable astronomical objects” (2023 - 2025), with a PI from Serbian side Dr. G.
Damljanovi¢. We have visited National Astronomical Observatory Rozhen (NAO Rozhen)
regularly two times per year since 2011 for the purpose of observing: Whole Earth Blazar
Telescope (the international project WEBT) objects, radio-sources (quasars - QSOs) at the
International Celestial Reference Frame (ICRF) list which are visible in optical domain and are




interesting for astrometry in accordance with the Gaia Celestial Reference Frame (Gaia CRF), Gaia
Follow Up Network for Transients Objects (Gaia-FUN-TO or Gaia Alerts), and other astronomical
objects by using mostly the 2m Rozhen telescope. Our cooperation of the Astronomical
Observatory in Belgrade (AOB) and BAS was in accordance with the established SANU-BAN
collaboration; this cooperation has been long-lasting and successful. Also, we established the local
“Serbian-Bulgarian mini-network telescopes™ in 2013 (after Gaia satellite launch). For more than 10
years, Gaia space observatory has been the main European space astronomy mission of European
Space Agency (ESA). Since 2013, we are using six Serbian-Bulgarian telescopes at three sites:
Belogradchik AO and Rozhen NAO in Bulgaria, and Astronomical Station Vidojevica (ASV) of
AOB in Serbia. We constantly improved our observational techniques to obtain better results for
abovementioned objects and to publish high-quality papers. As a result, high-quality data for about
20 WEBT objects, about 120 QSOs, and about 125 Gaia Alerts was obtained and analyzed. Our
results have been published in several journals (on the SCI list and with high impact factor): Nature
(609), Astrophysical Journal Supplement Series(248:29, 266:37, 276:1), MNRAS (Nos. 450, 452,
454,458, 484, 489, 492, 494, 504, 519, 522, 526, 527), Astrophysical Journal (812:65, 819:156,
890:72, 900:137), Astrophysical Journal Letters (809:1.27), Astronomical Journal (157), Astronomy
and Astrophysics (621, 633, 655, 682, 692), Serbian Astronomical Journal (188) and Bulgarian
Astronomical Journal (vol. 32). We presented some of our results at several astronomical
conferences and meetings. These results are the base for our Serbian-Bulgarian cooperation (as well
as cooperation with colleagues from Italy, France, Poland, India, and other astronomical centers).
We plan to continue our very successful the Serbian-Bulgarian joint work in a form of a new Joint
Research Project (2026-2028).

Project summary, significance of research

We plan several main activities: to observe the Black Hole Target Observation Manage (BHTOM)
objects, WEBT objects, and investigations regarding Gaia astrometry.

1.) We want to take a part in the international project and telescope-network BHTOM. It is
supported by the European Astronomical Society of Small Telescopes (EASST.eu) and OPTICON-
Alliance (opticon-alliance.eu). Prof. dr hab. Lukasz Wyrzykowski (Astronomical Observatory,
University of Warsaw) is involved in that project and is our very good colleague since 2013. He
made a lot of efforts in time-domain astronomy and transient event follow-ups using the Global
Telescope Network. Now, there are about 100 telescopes in accordance with the BHTOM project.
Our geographic location (Belogradchik — NAO Rozhen — Astronomical Station Vidojevica (ASV))
and Serbian-Bulgarian telescopes are very important for observations of BHTOM objects
(monitoring of astrophysical phenomena): microlensing events, R Coronae Borealis (RCrB)
dimming stars, novae, supernovae, cataclysmic variables, flaring quasars, young stellar object, and
many other rare phenomena. Our local “Serbian-Bulgarian mini-network telescopes” (which we
established in 2013) could be very useful for observations of mentioned objects. The BHTOM
provides thousands of CCD images (of hundreds of astronomical objects) per week. The latest
workshop, dedicated to that project (15th Gaia Science Alerts workshop and the ORP Time-Domain
meeting) was held in Heraklion — Crete (from 30" September to 2™ October 2024) with about 80
registering participants.

2.) The Whole Earth Blazar Telescope (WEBT) is international project and network of about 100
telescopes for monitoring of blazars in optical, near infra-red and radio domains in order to build
the light curves of the observed objects. The blazar is an active galactic nucleus (AGN) with a
relativistic jet directed very closely towards the observer. The series of data (photometry points in
BVRI and other bands) are very important to understand the physical processes in a relativistic jet
and the emission mechanisms of blazars. Our colleague dr Rumen Bachev (Bulgaria) is actively
working in this field. We plan to perform astronomical observations of WEBT objects using
Serbian-Bulgarian telescopes, to reduce the data, to obtain the light-curve per filter (we are doing to
use standard BVRI-filters) for ecach object, and to analyze the light curves. Last but not least, we
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plan to publish the obtained results.

3.) The main ESA project during more than 10 years is GAIA (Global Astrometric Interferometer
for Astrophysics). Gaia has been launched at the end of 2013 and until the beginning of 2025 it has
continued to scan all sky (more times per year), creating astrometric, photometric, and
spectroscopic surveys. The third Gaia Data Release (Gaia DR3) has been released on 13 June 2022,
and it has been based on data collected during the first 34 months of the mission; the results of
astrometric (celestial positions, proper motions, and parallaxes for about 1.8 billion objects in the
G-magnitude range 3 to 21), photometric (in the G, GBP, and GRP pass-bands) and spectroscopic
surveys. The reference epoch is J2016.0 . The Gaia DR4 is going to appear at the end of 2026. It is
a revolution in understanding of the Milky Way, a strong qualitative and quantitative change in
astronomical studies, and a big step forward in modern astronomy. At the other hand, the synergy
between ground-based and Gaia observations is of big importance, and it is a big chance for the
Serbian-Bulgarian astronomical cooperation (using our mini-network of six Serbian-Bulgarian
telescopes. The main task of Gaia mission is to construct a celestial reference frame (Gaia CRF)
using extragalactic objects (mostly QSOs) visible in optical domain. It is of big importance to align
the Gaia CRF (based on optical data) and ICRF (based on Very Long Baseline Interferometry
(VLBI) data in radio domain). Because of that, we need the observations of QSOs visible in both
optical and radio domains, objects with a compact radio/optical core and no complex structures. We
can monitor some QSOs in optical domain using the Serbian-Bulgarian telescopes, and check
obtained data (positions stability and structure of QSOs via photometry and morphology
investigation). We plan to use the 2 m Rozhen and 1.4 m ASV telescopes (good enough for
morphology investigation of QSOs), and other telescopes (60 cm ASV, 60 cm Belogradchik,
Schmidt-camera 50/70cm) for photometry and to investigate quasi-periodicities of QSOs. In
addition, we intend to use the new automatic 1.5 m Rozhen telescope, which is already operational.

Both groups are interested in the following activities:

- observations of selected objects (in line with BHTOM, WEBT, Gaia astrometry, and other
international projects),

- reduction of CCD images (useful for photometry, astrometry, morphology, etc.),

- photometric BVRI measurements and search for quasi-periodicities,

- improvement of some steps and methods during the reduction of raw CCDs (to remove
systematic errors) and to get more accurate data for analysis,

- development of new methods of analysis (to get more precise results), and analysis of our data,

- publication of obtained results.

During mentioned investigations, both sides will exchange:

- scientific publications, facilities, technical information, and visits of scientists from both sides,

- data, observing programs, results, and software.

During the SANU-BAN project (2026-2028), both sides can propose to extend the research fields.
We want to promote further the development of the Bulgarian-Serbian astronomical cooperation,
and both sides are welcome to collaborate in the field of astronomical research with other
observatories (Torino Observatory, Paris Observatory, ctc.).

Objectives and expected results (including joint publications, participation at scientific events,
international research projects etc.)

We want to achieve qualitative and quantitative improvements of our astronomical observations,
better reduction of the obtained CCD frames, more sophisticated analysis of our data, and
publication of our results in renown international journals.

1.) We plan to observe BHTOM objects (microlensing events, R Coronae Borealis (RCrB)
dimming stars, novae, supernovae, cataclysmic variables, flaring quasars, and other rare
phenomena), and to do the reduction and analysis of data. The goal is to publish the results in
important astronomical journals.

2.) With our colleague dr Rumen Bachev (Bulgaria) we intend to perform studies as a part of the
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international WEBT project, which include observations of WEBT objects using Bulgarian-Serbian
telescopes, reduction of CCD frames, construction of the light-curves (in optical domain, BVRI-
bands) of the observed objects using differential photometry, analysis of data, and publication of the
results.

3.) In accordance with the Gaia astrometry, we plan to concentrate our efforts for a construction of
a new reference frame in the optical domain (Gaia CRF) in order to improve the connection ICRF —
Gaia CRF.

We plan to attend several international conferences and meetings, and to build scientific
collaborations with colleagues from other international astronomical centers. As of today, we have
established good collaborations with colleagues from: Italy (dr C.M. Raiteri and dr M. Villata,
Torino Observatory), France (dr F. Taris, Paris Observatory), India (dr A.C. Gupta, ARIES, Manora
Peak, Nainital), Poland (dr L. Wyrzykowski, Astronomical Observatory, University of Warsaw),
etc. During 2026, we are going to participate in the next Bulgarian-Serbian astronomical conference
(XVBSAC) in Bulgaria.

Planned research visits

Visits to Serbia Visits abroad
Year No. of people | No. of days Year No. of people | No. of days

2026 3 5 2026 3 5
2026 3 5] 2026 3 5
2027 3 5 2027 3 5
2027 3 5 2027 3 3
2028 3 5 2028 3 5
2028 3 5 2028 3 5
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