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4. JI>kepesia Ta HanpssMU (piHaHCYBaHHA

IligcTaBa aJ1s IpoBeAeHHs POOIT: 34 - IOTrOBip (3aMOBJIEHHS) 3 LIeHTPAJIbHUM OPIraHOM BUKOHABYOI B/IaM, aKaieMi€lo HayK

(ro;10BHMMH PO3NOPSIAHMKAMYU OI0IKETHUX KOIITIB HAa poBeaeHHs HIIKP)

KIIKBK: 2201020



Hampsm ¢inancyBanss: 2.1 - pyHIaMeHTasbHI JOCTIIKEHHS

J>kepesia piHaHCYBaHHS

I>xkepedio dinancyBaHHS: 7713 - KOIITU JEP>KOIOAKETY

daxTuynmii o6csar pinancyBaHHS 3a 3BiTHMH eTam: 319.077 THC. IPH.
5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

JocnimkeHHs rpaBiTaliliHO JIiH30BaHMX KBa3apiB — IISX [0 BUBYEHHS CTPYKTypU KBazapiB Ta BUPIIEHHS MPOOJIEMU TEMHO]

marepii
Ha3sBa po6oTHu (aHrJI)

The investigation of gravitationally lensed quasars - the way to the study of the structure of quasars and dark matter problem

solving

Pedepar (yxp)

OO6'exT [OCTiIKEHHs - sBUINE TIpaBiTaliffHOi JiH3M, MIKpOJiH3yBaHHS Ta KBa3apu. MeTa poOOTHM - OTPUMAaHHS HOBOI
actpodi3nyHOi Ta KOCMOJIOTiYHOI iHpopmarlii Ha OCHOBI TEOPETUYHUX PO3PODOOK Ta Ha3€MHUX AaCTPOHOMIYHUX CIIOCTEPEXKeHb, 3
HaCTYITHOI0 OGPOOKOIO Ta iHTepHpeTalielo OTPUMaHUX JaHuX. MeToau JNOCIiIKeHHs - TEOPETUYHUI PO3IJIsf, Ta KOMII'IOTEpHE
MOJIEJIIOBAHHS PI3HMX aCHeKTiB SIBUIA TpaBiTaliliHOI JiH3W, HAa3eMHi CIIOCTEPE>KeHHS, (POTOMETpisl Ta CHEKTPO(OTOMETpis Y
BAJIVMMOMY [Iiala3oHi, CTAaTUCTUYHUIN Ta KOPENALiMHMIA aHasi3. Po3rjsHyTO Teopilo rpaBiTaliiiHOi JIiH3M 1711 CUCTEMHU
OJIHODPIJHUI JUCK+IEHTPaJbHA Maca, NI0Ka3aHO MOXJIMBICTh (HopmyBaHHS 3-X Kisenp EfHmTeiiHa. OILiHEHO MOXUIMBUIN BILJIUB
rpaBiTallilHMX JIiH3 Ha CydYacHy IIKajny BigcTaHeil y Bcecsiti. [IpoBeleHO MOIENIOBaHHS MIKPOJIiIH3yBaHHSI KBa3apiB 3
ypaxyBaHHSM KiHI€BOI TOBIIMHU JIiH3YIOUOi TajlakTMKM Ta aHaJi3 OTPUMAaHUX pe3yJsbTaTiB. B pamkax 3amadi N-Tij BOCHiIKEHO
BILIMB II0YaTKOBMX YMOB Ha €BOJIOL{I0 CaMOTPaBiTyOYOro TOPa, IO 3HAXOJWUTLCS B MOJIi LEHTPaNbHOI Mach. 3a JaHUMU
CIIOCTEPEXKeHb TpaBiTaliiiHo-j1iH30BaHOro KBazapy Q2237+0305 noGymoBaHi ricrorpamu BipoTimHOCTEN minCuUsI€HHS IIpU
MiKpoOJliH3yBaHHI, aHaJi3 SKUX [aB BEPXHIO MeXy Ha YacTKy TeMHOI maTepii B Maci rajmaktuku-iinsu ( <50%). IlinTBepaxeHo
HasIBHICTb IPOTSKHOI CTPYKTYPU HAaBKOJIO aKpeLiHOro nucky keazapy Q2237+0305. Is rpaBitauiiiHo-jiH30BaHuX KBa3apis HE
0435-1223, PG1115+080, H1413+117 ta SBS 1520+530 ozep>kaHi HOBi 260 YyTOYHEHO iCHYIOYi OIiHKM YaCOBUX 3aTPUMOK. 3a 4aCOBOIO
3aTPUMKOIO Ta Mogesmo cucteMu SBS 1520+530 o6unciieHo 3HadeHHs cTaynoi Xa66iaa HO . BukoHaHO MOMYK rpaBiTaliliHO-
JIiH30BaHMX KBa3apiB 3 BUKOPUCTaHHSIM JaHuX CioaHiBCBKOTrO orisigy Heb6a (SDSS), BigKpUTO HOBUI rpaBiTaliliHO-J1iH30BaHMMN
kBazap SDSS J1442+4055. Po3po6s1eHO HOBUI aJIFOPUTM OL[{HKM 4aCOBUX 3aTPUMOK 32 KPUBUMU GJIMCKY IpaBiTallilfHO-JIH30BAaHUX
KBasapiB 3 ypaxyBaHHSM MiKpOJiH3yBaHHS. [IpOJOBXKEHO MOMYK IOMIA MIKPOJIH3yBaHHA 13 3aCTOCYBaHHSM ajiTOPUTMY
ONTHAMAJIPHOTO BifHIMaHHS 300paXeHb, B XOi MOIIYKYy BiIKPUTO 26 HOBUX 3MiHHUX 3ip. PO3p006sI€HO Ta BIIPOBAIXEHO METOIUKY

IOCTYPOBKU OBOA3EPKAJIbHUX TeJEeCKOIiB CUCTEMU Pi‘-li'erTbeHa.
Pedepar (aHrI)

The object of study - the phenomenon of gravitational lens, microlensing and quasars. The purpose - to obtain the new
astrophysical and cosmological information based on theoretical developments and ground-based astronomical observations,
with the subsequent processing and interpretation of the data. Research methods - theoretical consideration and computer
simulations of different aspects of the phenomenon of gravitational lenses, ground-Obased observation, photometry and
spectroscopy in the visible range, statistical and correlation analysis. The theory of gravitational lenses for a system uniform disk
+ central body was considered, the possibility of forming of 3 Einstein rings had been shown. Possible impact on the modern
scale of distances in the Universe by gravitational lenses was reviewed. Simulation of quasar microlensing considering lensing
galaxy of finite thicknessl was performed as well as analyzing of the derived results. As part of the N-body problem the influence
of the initial conditions for the evolution of self-gravitating torus that is placed in the gravity field of central mass was
considered. According to the observations of gravitationally lensed quasar Q2237 + 0305 a histogram of probabilities of
microlensing gain was built, whose analysis gave an upper limit on the proportion of the mass of dark matter in the lensing
galaxy (<50%). Confirmed the presence of extensive structure of the accretion disk around a quasar Q2237 + 0305. For



gravitationally lensed quasars HE 0435-1223, PG1115+080, H1413+117, SBS 1520+530 the new or improved values of time delay
were obtained. Using time delay and the lens model for SBS 1520 + 530 the value of Hubble constant HO of 66.5 km/s/MPc was
calculated. The search for gravitationally lensed quasars using Sloan Sky survey data (SDSS) was performed, the new lensed
quasar SDSS J1442 + 4055 was discovered. A new algorithm for estimation of time delays from lightcurves of lensed quasars
which takes into account microlensing was developed. The search for microlensing events using optimal subtraction algorithm
was continued, which gave as the result 26 new variable stars. A method for collimation for two-mirror telescopes of Ritchey-
Chretien system was developed and implemented.

Ingexkc YIK: 524.7, 524.7

Kozau temaruynux pyopuk HTI: 41.27.29
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

Hassa npoaykuii (yKp): MeToanKa OOCiIKeHHS IPaBiTalliiiHO JIiH30BaHUX KBa3apiB.
Hassa npoaykuii (anrui): Methods of investigation of gravitationally lensed quasars

OuiKyBaHi pe3yJIbTaTH:

T'anysse 3acrocyBaHHs: 73.10.1 JlocimkeHHs i po3po6Ky B rajysi IpUPOJHUYNAX HAYK

Onuc npozykuii (ykp): [[poBeeHO UK TEOPETUYHUX JOCIiIKEHb HOBUX ACIIEKTIB SIBUINA IpaBiTaniiiHoi JiH3u. Ha 0CcHOBI
$oromerTpii 306pakeHb 6a3u GaraTOpivHUK HA3EMHUX CIIOCTEPE’KEeHb BUOIpKY IpaBiTalliliHO JiH30BaHMX KBa3apiB M0OYI0BaHi
KpUBi 6JIMCKy, BUMIPsIHi 4acOBi 3ali3HEHHs! Ta 00YMCIIEHO 3Ha4eHHsI cTasoi Xa6a. JJoClipkeHO CTPYKTYPY BUIIPOMIHIOIOUUX 30H
KBa3apiB. [Ipy BUKOHAHHI IOMIYKOBUX NPOrPaM BiJIKPUTO IPaBiTalliiHO-JIIH30BaHUI KBa3ap Ta 26 3MiHHUX 3ip. B X0zi BUKOHaHHS
HJIIP nmpoBeneHO MOepHi3alilo 3aco6iB CITIOCTEPEsKeHHSI Ta HAIIPAI[bOBAHO Pi3HOMAaHITHi BIaCHI METOAVKY OOGPOOKY IaHUX,

BKJIIOYAIOYY OpUTiHAIbHE TPOrpaMHeE 3a0€3e9eHHSI.

ComiasibHO-eKOHOMIYHa crpsimoBaHicTs HTII:

Crapis 3aBepmenocti HTII: 3it o HIJKP

Buposagskenns HTII: BnposagkeHo

Crpoku BrpoBaaskeHHs: 2013-2015 pp.

Bupo6HHuK npoayKuii: XapkiBCbKUil HaljjoHanbHUI YHiBepcuTteT imeHi B.H. Kapasina
CnoskuBavi npoaykuii: KocMmiuHi arenuii, inctutyTtu i actpoHoMiuHi o6cepBaTopii iHIMX KpaiH.
IlepcnexkTuBHI puHKHU: YKpaiHa, Kpainu CHJI, €C, CILA.

IIpaBa iHTeJIEKTYa/IbHOI BJIACHOCTI: 32 OTOBOpamMU

®opmu Ta ymoBH nepegaui npogykuii: CriisibHi HIJIKP
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