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PHOTOMETRIC AND SPECTRAL RESEARCHES
OF THE SEYFERT GALAXIES NGC 4151 AND NGC 7469

Abstract. Seyfert galaxies are much closer than the rest intergalactic objects and therefore the study of them is
the most suitable and it gives an information about the physical processes occurring in objects of this type. Spectra of
the Seyfert 1 galaxies (Syl) are represented by a set of forbidden and permitted emission lines. The latter ones
consist of a narrow and a broad (up to 10000 km/s) components. The ionization source is an accretion disk. the
energy of which is generated due to the accretion of the surrounding matter onto a central supermassive black hole.
The region of formation of the broad hydrogen lines (BLR) consists of dense clouds of gas fibers and jets located
near the gravitational center and rotating around it at high velocities. The sizes of BLR are about a few tenths of a
parsec. The region of formation of narrow forbidden lines and narrow components of hydrogen lines (NLR) is more
extended and farther from the center NLR has a lower density of gas. The extension of NLR in the galaxies is
determined by the time delay (reverberation). As it turned out, they are from several light days to several light weeks
and depend on the luminosity of the active nucleus of the Seyfert galaxy.

This paper presents the results of photometric and spectral observations of Seyfert galaxies NGC4151 and NGC
7469. Observations were carried out with the 70-cm telescope AZT-8. Eastern and Western 1-meter telescopes of the
Tien Shan Astronomical Observatory of the Fesenkov Astrophysical Institute. The estimations of brightness of
NGC4151 (in the B V filters) and NGC7469 (in B V R filters) were obtained from 2013 to 2019. Based on the
observational data. the light curves of the studied objects were made. Spectra of the galaxies were obtained in the
absolute units. Variations of the level of continuum at two wavelengths X=5100A and 6300A were studied.

Key words: seyfert galaxies, photometric variability, spectral variability, light curves, amplitudes.

1 Introduction. The active nuclei galaxies (AGNSs) are the brightest objects in the Universe. The
reason of the strong energy release of AGN is the accretion of matter into a central compact object, that is,
into a “black hole”. Depending on the luminosity, several subclasses of the objects are distinguished:
quasars lacertids, Seyfert galaxies (Sy), blazars and radio galaxies. Seyfert galaxies are much closer than
the rest objects, and therefore the study of Sy makes it possible to understand the physical processes
occurring in objects of this type.

Photometric and spectral observations are the main methods of study of AGN. Researches of the
variability of Sy gives an information about the structure nuclei, as well as dynamic processes in the near-
nuclear regions of galaxies. Photometric and spectral changes at different time intervals from tens of
minutes to several years were observed.

NGC 7469 - SBa spiral galaxy with coordinates a(2000)=23h00n44s, 5(2000)=+8°36'16" lying at a
distance D = 68 Mpc. The red shift is z=0.0166. The mass of the central body is about (1-6)x107Mq [1].
Its physical companion. the irregular galaxy 1C 5283 lies at an angular distance of 80". The light curve of
this galaxy for 1990-2014 was constructed in [2]. Those authors assumed that the light curve describing
the variability of the nucleus, consists of two components: a slow component with a period of a few years
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and a fast (flare) with a period of a few days. They are known as S and F components. The maximum of S
component usually corresponds to the active stage of the galactic nucleus and the F component depends on
the accretion rate [2]

NGC4151 - with coordinates a(2000)= 12h 10m32s, 5(2000)= +39° 24' 24". belongs to Seyfert class
1.5. The red shift z = 0.00332, and the distance D ~ 19 Mpc [3]. This is one of the brightest Seyfert
galaxies in the X-ray, UV and optical ranges. The high degree of X-ray variability in the 0.3 - 50 Kev
range makes this galaxy an outstanding object of study. The mass of the central body is estimated to
457x10™Mq [4] .

2 Observations. Photometric observations of the galaxies were made with a 1-m Carl Zeiss Jena
telescope of the Ritchey-Chretien system. located at the Tyan-Shan Astronomical Observatory (TShAOQO)
of the Fesenkov Institute of Astrophysics (FAI). Equivalent focal distance equals to 6.5 m and a field is
19'x19'. Images are recorded with the U9000D9 CCD camera of the Apogee Alta Company and BVR
Astrodon filters. The angular scale of the frame of an image was 0.38"/pixel (until 2016) and 0.56"/pixel
(after 2016). All images were dark subtracted and flat fielded. A standard package Maxim DL 6 was used
to process the images. Standard stars in the neighborhood of a galaxy were used. The typical errors of the
measurements do not exceed +0m01, and real accuracy of the results depends on the accuracy of the used
standards and on the accuracy of the aperture positioning on the centre of an image.

Spectral observations were carried out using diffraction spectrographs mounted on the telescope
AZT-8, the 1-meter telescope at the TShAO. The CCD cameras SBIG STT-3200 (2184 x 1472, 6.8

2184x1472. 6.8u) were used.

During observations. the spectrograms of a galaxy and a standard star with a known energy
distribution are performed with a wide slit. which guarantees the pass and registration of the full radiation
flux. The file processing consists of subtracting the dark background. taking into account field errors and
atmospheric absorption.

3. Results of photometric observations. Photometric observations of the galaxy NGC 7469 have
been made since 2013. The results of brightness measurements with the 6” aperture are shown in table 1
and figure 1
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Table 1- B V R magnitudes of SY NGC 7469. obtained during 2013-2019

Dataof — n 5140000 B v R Data of JD-2440000 B v R
Observation observation
1 2 3 4 5 6 7 8 9 10

02.09.2013 16537 13.94 13.25 12.52 12.07.2015 17215 13.96 13.10 12.34
09.09.2013 16544 13.97 13.28 12.53 14.07.2015 17217 13.98 13.28 12.56
26.07.2014 16864 13.86 13.22 12.53 25.07.2015 17228 13.98 13.29 12.60
07.08.2014 16876 13.93 13.26 12.54 04.08.2015 17238 13.93 13.25 12.52
27.08.2014 16896 13.96 13.28 12.58 15.08.2015 17249 13.92 13.25 12.52
04.09.2014 16904 13.93 13.25 12.56 16.08.2015 17250 13.91 13.20 12.47
13.09.2014 16913 13.89 13.12 12.33 17.08.2015 17251 13.91 13.15 12.38
26.09.2014 16926 13.87 13.09 12.29 18.08.2015 17252 13.92 13.23 12.46
11.10.2014 16941 13.98 13.06 12.26 24.08.2015 17258 13.97 13.27 12.55
05.11.2014 16966 13.96 13.30 12.60 26.08.2015 17260 14.01 13.31 12.59
13.12.2014 17004 13.99 13.29 12.58 11.09.2015 17276 13.97 13.26 12.50
05.01.2015 17027 14.02 13.33 12.62 15.09.2015 17280 13.99 13.16 12.55
06.01.2015 17028 13.98 13.27 12.55 20.09.2015 17285 13.97 13.27 12.57
27.01.2015 17049 14.18 13.43 12.70 23.09.2015 17288 13.96 13.19 12.45
25.09.2015 17290 13.98 13.23 12.59 26.08.2016 17626 13.97 13.28 12.57
09.10.2015 17304 14.06 13.32 12.61 04.09.2016 17635 13.92 13.23 12.49
04.11.2015 17330 14.09 13.35 12.65 13.12.2016 17735 13.86 13.30 12.65
08.11.2015 17334 14.08 13.35 12.64 08.01.2017 17761 13.70 13.18 12.56
14.11.2015 17340 14.05 13.34 12.64 22.07.2017 17956 13.80 13.17 12.49
13.12.2015 17369 13.94 13.21 12.54 28.07.2017 17962 13.77 13.15 12.46
31.07.2016 17600 13.97 13.28 12.58 18.08.2017 17983 13.67 13.08 12.42
08.08.2016 17608 13.90 13.22 12.48 08.09.2018 18369 13.59 13.00 12.36
15.09.2018 18376 13.52 12.95 12.31 06.08.2019 18701 13.50 12.93 12.28
16.10.2019 18772 13575 12981 12.317 29.10.2019 18785 13.607 13.011 12.353
12.11.2019 18799 13.519 12946 12.302 28.11.2019 18815 13.53 12.947 12.256

The light curves of the galaxy NGC 7469 (figure 1) indicate a gradual increase of brightness in the
three filters, which began in 2016.

Photometric observations of NGC 4151 were carried out since 2013 [6]. The results are presented in
table 2.

Table 2 - B V R magnitudes of the Sy NGC 4151. obtained in 2013 - 2019 with the aperture of 8”

Date of observation  JD-2440000 B v Date of JD-2440000 B i
observation
1 2 3 4 5 6 7 8
22.11.2013 16618 1290 1221 06.02.2015 17059 12.98 11.78
06.01.2014 16663 1266  11.84 26.02.2015 17079 12.74 11.43
09.01.2014 16666 1281 1177 27.02.2015 17080 12.48 11.18
11.01.2014 16668 1276 1195 28.02.2015 17081 1253 11.19
05.03.2014 16721 1264 1156 18.03.2015 17099 12.48 11.15
10.03.2014 16726 1262 1160 19.03.2015 17100 1252 11.20
01.04.2014 16748 1292 1168 06.04.2015 17118 12.61 11.82
09.04.2014 16756 128  11.91 09.04.2015 17121 12.46 1111
11.04.2014 16758 1280 1178 10.04.2015 17122 12.47 11.20
30.04.2014 16777 1290  11.69 11.04.2015 17123 12.90 11.81
12.12.2014 17003 1261 1160 23.04.2015 17135 12.97 11.83
13.12.2014 17004 1264 1169 28.04.2015 17140 12,52 11.54
26.01.2015 17048 1292 11.86 03.05.2015 17145 12.60 1151
09.06.2015 17182 1288 1172 28.06.2016 17567 12.36 11.27
10.06.2015 17183 1251 1132 10.07.2016 17579 12.85 11.81
11.06.2015 17184 1246 1112 08.01.2017 17761 12.96 12.15
17.06.2015 17190 1249 1128 28.03.2017 17840 13.16 12.26
18.06.2015 17191 1229  11.26 08.04.2017 17851 13.15 12.29
19.06.2015 17192 1240  11.23 26.05.2017 17899 13.10 12.19
25.11.2015 17351 1271 1176 05.06.2017 17909 13.18 12.23
13.12.2015 17369 1247 1130 24.07.2017 17958 13.14 12.17
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Continuation ofthe table

1 2 3 4 5 6 7 8
14.12.2015 17370 12.54 11.36 09.01.2018 18127 13.18 12.21
21.01.2016 17408 12.70 11.63 21.01.2018 18139 13.17 12.33
22.01.2016 17409 12.88 11.94 17.02.2018 18166 13.23 12.40
02.02.2016 17420 12.86 11.83 19.02.2018 18168 13.17 12.26
05.02.2016 17423 12.45 11.33 03.04.2018 18211 13.09 11.97
04.04.2016 17482 12.45 11.36 22.04.2018 18230 13.16 12.17
19.04.2016 17497 12.22 11.12 26.04.2018 18234 13.10 12.25
13.05.2016 17521 12.40 11.32 07.05.2018 18245 13.08 12.03
09.06.2016 17548 12.63 11.58 26.05.2018 18264 13.15 12.16
5.06.2018 18274 12.87 11.78 02.04.2019 18575 13.10 12.30
13.01.2019 18496 13.10 12.29 05.05.2019 18608 12.98 12.24
11.03.2019 18553 13.06 12.26

JD-2440000

13,5

13.0

12,5

m
.b
X

= |
Ty
15 r ‘

11.0
16500 17000 17500 18000 18500 19000

Né
24

Figure 2 - B and V light curves ofthe galaxy NGC 4151. The X axis is
Julian date JD -2440000 and the Y axis is the stellar magnitude.

The light curves ofthe galaxy NGC 4151 show that, since 2017, the brightness of the galaxy remains
at a fairly low level.

4, Results of spectral observations. Spectra of the Type 1 Seyfert galaxies (Syl) are represented by
a set of forbidden and permitted emission lines. The latter ones consist of a narrow and broad (up to
10.000 km/s) components. The ionization source is an accretion disk, the energy of which is generated due
to the accretion of the surrounding substance onto a central supermassive black hole. The region of
formation of the broad hydrogen lines (BLR) consists of dense clouds of gas, fibers, and jets located near
the gravitational center and rotating around it at high velocities. The region of formation of narrow
forbidden lines and narrow components of hydrogen lines has a lower density and greater sizes. The
extension ofthe regions of the emission lines formation are determined by the time delay (reverberation).
As it turned out, they are from several light days to several light weeks and depend on the luminosity of
the active nucleus ofthe Seyfert galaxy.

During spectral observations the absolute fluxes in the Ha, [NII] and [SII] emission lines were
obtained. In addition, study of changes in the intensity of the continuous spectrum of galaxies was made,
Figure 3 illustrates the changes in the intensity of the continuum ofthe Seyfert galaxy NGC 7469 in 2005-
2019. Besides our results. the observational data from the Paper [7] were used.
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Figure 3 - Change in the intensity of the continuum at X= 6300A in the spectrum of NGC 7469.
Axis X - Julian dates JD-24000000. Axis Y - in erg /cm2sec A

It can be seen from Figure 3. that over the past two years, the level of continuum in the spectrum of
this galaxy has increased significantly. which correlates with an increase in its brightness (see Fig.1). A
similar high level of the continuum. about (2-2.5)x10-14 erg/cm2ecA was observed in the spectrum of
NGC 7469 in 1997-1998. [7].

J0-240000

Figure 4 - Change in the intensity of the continuum at X= 5100 A in the spectrum of
NGC 4151. Axis X - Julian dates JD-24000000. Axis Y - in erg/cm2sec A

Figure 4 shows the change in the continuum of the Sy galaxy NGC 4151 on the X= 5100 A. Periodic
fluctuations in the continuum intensity within the range (1.5-8.3)*10-14 erg/cm2 sec A are observed. At
present, the level of continuum corresponds to the average value.

5. Conclusion. The results of our research confirm the photometric and the spectral variability of the

studied galaxies. Irregular fluctuations of the brightness of NGC 4151 are accompanied by the change of
the level of its continuum. The light curves of NGC 7469 show the tendency of the brightness increasing
during the last year.
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B.I". ®eceHKOB aTblHAArbl ACTPO(MN3MKA MHCTUTYTbI, AnMatsl, KasakcTtaH

NGC 4151 XXOHE NGC 7469 CEM®EPT FANAMOAPbLIHbLL
®OTOMETPNI1K XX3HE CIEKTPJI1IK SEPTTEYJIEP1

AHHoTauua. Fanampapably, 6enceHpi sgponapbl (FBHA) keH guanas’oHfbl TONKbIH Y3bIHAbIMbIHAATLI KYLLTI
cayneneHy Kesi 6onbin Tabbinagel. Keswge ceitepT ranamgapsl keneci wapTTap 60iibIHLWA XeKe Kraccka 6efliHreH
6onaTbIH: AAPOHBIH eTe XKOraprbl XapKbipaybl, 0O6beKTLLEePALL, CNEeKTPePiHAErT KEH SMUCCUANBIK CbI3bIKTAPbl XK3He
CayneneHyLly, aiiHbIMablbIrbl.  YKapKblpayblHbIH aiiHbIMaNbIIbITbl 3PTYPAi yakbIT apanbirbiHaa 6Gavikanagpi:
GipHeLLle MHYTTaH (PeHTreH aiiMarbiHaa) GipHeLLe Xbiara AeLUH.

FBA 3epTTeyge cnekTphik X3He (GOTOMETP/K OGakbinaynap Herisri agictep 6onbin kanagbl. COHrbl Ke3gepae
FBA 3epTTeyae peHTreH alimarbiHaarbl 6aksinaynapra ken keHin 6enwenr CoHbiMeH 6ipre, ONTUKa/IbIK aiMakTarsi
a/ibIHFaH M3MIIMETTEP €3eKTI/IriH XXoranTnangpl.

O pTYpni aiiMakTa anblHraH CMEKTPAEpAiH HITWXeNepiH canbiCTbipy ranampapgbly, iwiHge 60bin XaTkaH
npouecTepAiH ToNbIK cUNaTbiH Gepesi.

B. I". ®eceHKOB aTblHAarbl ACTpOgm3nKa MHCTUTYTbIHAA FBSA cnekTpmk 3epTTeynepi GipHeLle OH Xbin 60/4b!.
FanampapgbiH 6enceHgi agponapbiH (hOTOMeTP/iK 6akblnaynapbl LamMmameH OH XblT apasibIrbiHAa Xaracya.

BepinreH makanaga AcTpodmsnka MHCTUTYTbIHAA el celidepT ranambl NGC 7469 x3sHe NGC 4151 3eptrey
HITVOKENEPi ~CbIHbITaH.

doTomeTpnik 3epTTeynep PAGU TaHb-LllaHb o6cepsaTopusckiHga opHanackad (TLLAQ) Kapn Lleiicc Mena
1-mMeTp/K TeneckobbIHbIH KemerimeH XYprisingi. Caynenemk kabbiigarbiw peTiHae 36A Apogee Alta Company
U9000D9 kamepacbl, BVR Astrodon qmnbTpnepi KongaHbingsl. AnbiraH MafniMeTTepai eHaeyre CTaHaapTThbl NakeTt
Maxim DI 6 6argapnamacbl kongaHbingel. CTaHfapT X*gbl3gap penHae 3epTTeneTiH 06bekTinepre >akbiH
OpHanacKaH. X" NAbI3AbIK LWamanapbl 6enrini »x nabi3gap TaHgan anbiHAbl. XKapkbipayfbl efnwleyaeri Katenikrepi
+0.n01 acnaiiapl.

CnekTpnik 6akbinaynap A3T-8 xaHe TaHb-LLaHb o6cepBaTopuschbiHAarsl 1-MeTpAik TeneckobbiHga XY prisingi.
CnekTporpagp SBIG STT-3200 (2184x1472. 6.8u) 3BA kamepacbiMeH >kabfblkTanraH. bakbiiay 6apbiCbiHAa
3epTTeNeTLl ralamMHbIH X3He CTaHAapT X AbI3AbIH CreKTpaepi 6enri sHeprusHbIH Tapanybl O0MbIHLIA anblHagbl.
FanampapfblH cnekTpiepiH abconoTTi KannmbpoBKaiayra KofaHblnampl.

NGC 7469 - 68 MnNC KalWwbIKTbIKTA OpHanackaH. KoopauHatanapbl a(2000)=23M00mi4s, 5(2000)=+8°36'16".
nipimai ranamgap. Kbidbin birbicysl z=0.0166, opTasiblk AeHeHiH Maccachbl wamameH (1-6)x10Mo TeH. FanamHaH
80" 6”\pbILThIK KALILIKTLIKTA (PU3MKaNbIK T prolgarsl cepiri peTcis ranam - IC 5283 opHanackaH. YT0NbKOBA X3He
Tarbl 6acka asTopnap 1999-2014 apanbirbiHga NGC 7469 »apKblpay KUCbITbIH T Prbi3raH, 0faH et KOMMOHEHT
aHblKTa/Abl: GipHeLle >KblTgaH TApaTbiH K3 NEepUOATbl X3He GipHele nepuoaTaH TApaTbiH Te3 nepuog. XKaii
KoMnoHeHT L[, 6enceHawnHe C3likec OpHanackaH, an Te3 KOMMOHEHT f4p0 Maubl aliMarbiHAarbl akkpeums
XbINAamabIrbiHa Tayenar

DADN NGC 7469 (oTtomeTpmk 6akblnaynapbl 2013 xbingaH 6actanagpl. XKapkblpayblH eney 6" 6enrinen
anbliHraH aneptypa 6olibiHWA OpbiHAaNaAbl. YKapkblpay KUCbIrbl OHbIH >KapKblpay [AeHreliHiH GipTiHgen
xorapnaravblH agpcetear NGC 7469 cnektpnepinge HI, [OHI], [NH] >aHe [SH] aMuccusnbIK Cbi3biKTap
6akblnaHagbl. bi3 XYprisreH COHrbl el XbINgblK Y3gikci3 cnekTpnepgiH (X=6300A) 3epTTeynepi O6BLEKTIHIH
YKapKbIpay KWCbIrbIHA C3KeC aHar psibiM eckeH. 1997-1998 xbingapbl NGC 7469 cnekTpnepiHAe OCbIHAANA XOoraprbl
MaHgeri (~ (2-2.5)x10-Mppr/cmZek A) UHTUCUBTI KOHTUHYYM GaKbliaHraH.

NGC 4151 ranamsl, koopguHatanapbl a(2000)= 12h 10m32s 5(2000)= +39° 24' 24" CeiithepT 1.5 TuTHe
Xatagpl. Kbisbli birbicybl z = 0.00332. KawbIkTbirbl D ~ 19 Mpc, U/ maccacbl 4.57x10Mo. YK. peHTreH »sHe
ONTMKa aliMarbIHAarbl €H XapblK ceindep raamaapbiHbIH Gipi.

2013 xbingaH 6actan ®PAPK NGC 4151 doTomeTpn 6akbinaynapb! XYprisinyge. XapkolpayblH eniley 8"
6enrinen anbliHraH anepTypa O6olibiHWa opbiHAanagsl. 2017 >xbingaH 6actan B >x3He V  dumnbTpnepsge
amnanTyaaHbIH Tepbenra opTawa geHreingeH ~0m7 wamameH esrepegi. NGC 4151 KoHTUHYyM geHreiti X=5100A
TOMKbIH Y3bIHABIMbIHAA ~ (1.5-8.3)x10-1bpr/cmZek A Ke34eiCOKThI aybITKynapra ~Mublpaipl.

TYViH cesnep: CelibepT ranamaapbl, (GOTOMETPAIK aiiHbIMAMLIIBIK, CMEKTP/K aliHbIMALIBIK, YKapKbIpay
KVCbIrbl. AMMUTYAaMap.
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®OTOMETPUYECKUE U CMNEKTPA/IbHbIE NCCNEAOBAHNA
CEMPEPTOBCKUX TANAKTUK NGC 4151 U NGC 7469

AHHOTauMA. TanakTMKu C aKTMBHbIMU Afapamu (AA) ABAAIOTCA UCTOYHUKAMM MOLLHOTO W3NyYeHus B
LUMPOKOM Auana3oHe 4/IH BONH. CepthepTOBCKUE ranakTUKM B CBOE BPeMs Gblnv BblAeNeHbl B OTAe/bHbIN Knacc no
CleyroWwyM KPUTEPUAM: BbICOKAA CBETUMOCTb AApa, NepeMeHHOCTb U3/TyUYeHWs U LLIMPOKME 3MUCCUOHHbIE NMHUW B
crekTpax 06beKToB. MNepeMeHHOCTb B1ecka NPOSBAAETCS B Pa3HbIX BPEMEHHbIX UHTEPBasiax: OT HECKOMbKUX MUHYT
(B peHTreHOBCKOM fMana3oHe) 10 HECKO/IbKMX JIeT.

CnekTpasnbHble 1 (hOTOMETPUYECKME HABNIOAEHMA 40 CMX MOP OCTATCH OCHOBHbIMW METOAaMW UCCNeA0BaHMUSA
AAl. MNocnegHee Bpems MHOTO BHUMaHWUA YAENAETCA PEHTIEHOBCKUM HabnoaeHnam AA. BmecTe ¢ TeM, JaHHbIe,
MO/yYeHHble B ONTUYECKOM [Mana3oHe. He TepsloT CBOel aKTyanbHOCTW. VIMEHHO cOnocTaBfieHWe pesynbTaToB
NCCMefOBaHWA, MNOMYYEHHbIX B PasHbiXx 061acTAX ChekTpa, [faeT Havwbonee MOMHYK KapTWHY MPOLECCOB.
MPOUCXOJALLMX B rajlakTUKax.

B Actpomsmueckom UHcTutyTe nm. deceHkoBa (ADNDP) crnekTpanbHble HabnogeHns AAI npoBogaTcs Ha
MPOTSHKEHUN  HECKOMbKUX  [JeCATKOB feT. [IpUMepHO [JecATb NeT TOMY Has3aj Hauyaucb perynsapHble
(hOTOMETPUYECKME HABMIOAEHNS aKTUBHbIX raNakTuK.

B faHHOR cTaTbe MPMBOAATCA pe3ynbTaTbl UCCNef0BaHUA ABYX ceidepToBckmx ranaktmk NGC 7469 n NGC
4151, npoBefieHHbIX B ACTpodu3nyeckom VIHCTUTYTe.

dOoTOMETPUYECKME HABMIOAEHNS BLINONHAIOTCSA Ha 1-MeTpoBOM Teneckone Kapn Lielicc MieHa. pacrnonoxeHHOM
Ha TaHb-LLlaHckoli o6cepatopum (TLLUAO) APKD. MpuemHukom unsnydeHust cnyxmut MN3C kamepa Apogee Alta
Company U9000D9, wucnonb3ytotcs BVR Astrodon qumnbTpel. [na 06paboTKM M300PaXKEHMIA MCMOMb3yeTcs
CTaHAapTHbI/ nakeT nporpamm Maxim DI 6. B kauyecTBe CTaHAapTOB BblGMPaANNCh 3Be3/bl C M3BECTHLIMU OLEHKaMu
6necka B HeMocpeACcTBEHHOW 61M30CTVM OT UCClefyemMoro 06bekTa. TUMUYHbIE OWWMOKM M3MepeHuin Grecka He
npesbiwaroT +0.n01.

CnekTpa/ibHble HabnmogeHns nposogatca Ha Teneckone A3T-8 m 1-meTpoBom Teneckone TsHb-LLIaHCKON
o6cepsatopumn. Cnektporpadbl 060pyaoBaHbl M3C kamepamn SBIG STT-3200 (2184x1472. 6.8u). B npouecce
HabMo4eHNIA. NONMYYaroTCA CNEKTPbl UCCNefyeMbIX TaNakTUK U CMEeKTPbl 3Be3, C U3BECTHLIMU pacrpeseneHnsaMu
3Hepruw. MocneaHme NCNONb3YyHTCS 415 aBCOMOTHON KaIMOPOBKM CNEKTPOB ranakTuk.

NGC 7469 - cnupanbHas ranaktnka ¢ koopguHatamu a(2000)=23h00n#4s, 5(2000)=+8°36'16". pacnonoxkeHHas
Ha pacctosHuM 68 Mnc. KpacHoe cmelleHve z=0.0166, macca LeHTpasbHoro tena (LIT) cocTaBnseT npuMepHO
(1-6)x10™ o .Ha yrnosom pacctosHum 80" OT ranakT1KM pacnonoXeH ee (hU3NYECKNIA KOMMAaHbOH - HeperynspHas
ranaktuka IC 5283. Ha kpusoii 6necka NGC 7469 3a 1999 - 2014rr. nOCTPOEHHOW YT0ONbKOBOW M Ap. YAanoch
BblAENNTb BE COCTABNAOLLME: MELMEHHYIO C NEPUOLOM B HECKO/bKO NIET 1 ObICTPYHO C MEPUOSOM HECKONBKO [HEN.
Meg/ieHHasi KOMMOHEHTA HaXOAWUTCA B COOTBETCTBMM C aKTUBHOCTbIO LIT, a 6GbicTpas KOMMOHeHTa 3aBUCWUT OT
CKOPOCTY aKKpeLmu B OKOMOSAEPHON 30He.

doTtomeTpuyeckne HabnopeHnss NGC 7469 nposogatca B ADUND, HaumHaa ¢ 2013r. M3mepeHuns 6necka
BbIMOHAKTCA C (PUKCMPOBaHHOW anepTypoid 6". Kpueble 61ecka 06beKTa yKa3bIBalOT Ha NMOCTEMNEHHOE MOBbILLEHWE
ypoBH$ 6necka. B cnektpe NGC 7469 Habnogarotcs amuccnoHHble iuHui HI, [O11], [NH] v [SI]. MpoBeaeHHbIe
Hamu uCCrefloBaHWs NMOKas3ain, YTO B TEYeHWe ABYX NOCNefHMX NET YPOBeHb HerpepbiBHOrO cnektpa (X=6300A)
3HaUMTENbHO BLIPOC B COOTBETCTBMM C KPUBOM 6Gnecka o6bekTa. [ofo6HbIe BbICOKME 3HAYEHWUS WHTEHCUMBHOCTM
KOHTUHYyMma ~ "MAN Napr/em ek A) Habnoganucb B cnektpe NGC 7469 B 1997 - 1998rr.

Manaktrka NGC 4151 ¢ koopguHatamu a(2000)= 12h 10m32s, 5(2000)= +39° 24" 24", NpuHaLNEXMWT K TUNYy
Celichept 1.5. KpacHoe cwmeweHune z = 0.00332, pacctosHue D ~ 19 Mpc, macca LT 4.57x10M™o. 310 ogHa u3
CaMblIX APKKX CeNtepTOBCKMX ranakT1K B PEHTrEHOBCKOM. Y® 1 ONTUYECKOM [yana3oHax.

B APV totomeTpuieckme HabnogeHns NGC 4151 nposogartca. HaumHas ¢ 2013r. M3mepeHus 6necka
BbIMOMHAKOTCS C (PUKCMPOBaHHOM anepTypoii 8", MpeacTaBneHHble (POTOMETPUYECKUE JaHHbIE CBUAETENLCTBYIOT O
TOM, 4TO, HauuHas c 2017r. 6neck 06bekTa Ha CpejHeM YpPOBHE C amnauTygoi Konebanuid B (umnbTpax B
n 'V ~0m7. ¥YpoBeHb KOHTMHYYyMa NGC 4151 Ha gnnHe BofHbI X=5100A MCMbITLIBAET PNYKTyaUun B AuanasoHe
~(Wn"37MW Mapricm ek A

Kniouesble cnosa: CeibepTOBCKME — ranakTvKKW,  (POTOMETPUYECKAS MepeMEHHOCTb,  CMEKTpasibHas
NepeMeHHOCTb, Kp1Bble 6/1ecka, amnanTypl.
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