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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 A=5100A and 6300A were studied.

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

1. Introduction. The active nuclei galaxies (AGNs) 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)=23"00"44°, §(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)x10'Mg [1].
Its physical companion. the irregular galaxy IC 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)= 12" 10™ 325, §(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
4.57x10'Mg [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 (TShAO)
of the Fesenkov Institute of Astrophysics (FAI). Equivalent focal distance equals to 6.5 m and a field is
19'%19'. 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 +0".01, 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 (2184x1472, 6.8u

2184x1472. 6.8) 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 |y, 7440000 | B v R Dataof | 1r p440000 | B v R
Observation observation
i 2 3 4 5 6 7 8 9 10

02092013 | 16537 | 13.94 | 1325 | 12.52 | 12.07.2015 17215 | 13.96 | 13.10 | 12.34
09.092013 | 16544 | 13.97 | 1328 | 12.53 | 14.07.2015 17217 | 13.98 | 1328 | 12.56
26072014 | 16864 | 13.86 | 1322 | 12.53 | 25.07.2015 17228 | 13.98 | 1329 | 12.60
07.082014 | 16876 | 13.93 | 1326 | 12.54 | 04.08.2015 17238 | 13.93 | 1325 | 12.52
27082014 | 16896 | 13.96 | 1328 | 12.58 | 15.08.2015 17249 | 13.92 | 1325 | 12.52
04.092014 | 16904 | 13.93 | 1325 | 12.56 | 16.08.2015 17250 | 13.91 | 1320 | 12.47
13.002014 | 16913 | 13.89 | 13.12 | 12.33 | 17.08.2015 17251 | 1391 | 13.15 | 12.38
26092014 | 16926 | 13.87 | 13.09 | 12.29 | 18.08.2015 17252 | 13.92 | 1323 | 12.46
11102014 | 16941 | 13.98 | 13.06 | 12.06 | 24.08.2015 17258 | 13.97 | 1327 | 12.55
05112014 | 16966 | 13.96 | 1330 | 12.60 | 26.08.2015 17260 | 14.01 | 1331 | 12.59
13122014 | 17004 | 13.99 | 1329 | 12.58 | 11.09.2015 17276 | 13.97 | 1326 | 12.50
05.012015 | 17027 | 14.02 | 1333 | 12.62 | 15.09.2015 17280 | 13.99 | 13.16 | 12.55
06.012015 | 17028 | 13.98 | 1327 | 12.55 | 20.09.2015 17285 | 13.97 | 1327 | 12.57
27012015 | 17049 | 1418 | 1343 | 1270 | 23.09.2015 17288 | 13.96 | 13.19 | 1245
25092015 | 17290 | 13.98 | 1323 | 12.59 | 26.08.2016 17626 | 13.97 | 1328 | 12.57
09.102015 | 17304 | 1406 | 1332 | 12.61 | 04.09.2016 17635 | 13.92 | 1323 | 12.49
04112015 | 17330 | 1409 | 1335 | 12.65 | 13.12.2016 17735 | 13.86 | 1330 | 12.65
08112015 | 17334 | 1408 | 1335 | 12.64 | 08.01.2017 17761 | 13.70 | 13.18 | 12.56
141012015 | 17340 | 14.05 | 1334 | 12.64 | 22.07.2017 17956 | 13.80 | 13.17 | 12.49
13122015 | 17369 | 13.94 | 1321 | 12.54 | 28.07.2017 17962 | 13.77 | 1315 | 12.46
31.07.2016 | 17600 | 13.97 | 1328 | 12.58 | 18.08.2017 17983 | 13.67 | 13.08 | 12.42
08.082016 | 17608 | 13.90 | 1322 | 1248 | 08.09.2018 18360 | 13.59 | 13.00 | 12.36
15002018 | 18376 | 13.52 | 1295 | 1231 | 06.08.2019 18701 | 13.50 | 1293 | 12.28
16102019 | 18772 | 13575 | 12.981 | 12317 | 29.10.2019 18785 | 13.607 | 13.011 | 12.353
12112019 | 18799 | 13.519 | 12.946 | 12302 | 28.11.2019 18815 | 13.53 | 12.047 | 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 Y Date of JD-2440000 B \%
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 12.66 | 11.84 26.02.2015 17079 12.74 11.43
09.01.2014 16666 1281 | 11.77 27.02.2015 17080 12.48 11.18
11.01.2014 16668 1276 | 11.95 28.02.2015 17081 12.53 11.19
05.03.2014 16721 12.64 | 11.56 18.03.2015 17099 12.48 11.15
10.03.2014 16726 1262 | 11.60 19.03.2015 17100 12.52 11.20
01.04.2014 16748 1292 | 11.68 06.04.2015 17118 12.61 11.82
09.04.2014 16756 1286 | 1191 09.04.2015 17121 12.46 11.11
11.042014 16758 1280 | 11.78 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 | 11.60 23.04.2015 17135 12.97 11.83
13.12.2014 17004 1264 | 11.69 28.04.2015 17140 12.52 11.54
26.01.2015 17048 1292 | 11.86 03.05.2015 17145 12.60 11.51
09.06.2015 17182 1288 | 11.72 28.06.2016 17567 12.36 1127
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 | 11.76 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 of the 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
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Figure 2 - B and V light curves of the galaxy NGC 4151. The X axis is
Julian date JD -2440000 and the Y axis is the stellar magnitude.

The light curves of the 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 of the 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 of the 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 of the 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 A = 63004 in the spectrum of NGC 7469.
Axis X — Julian dates JD-24000000. Axis Y —in erg /cm? sec 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™'* erg/cm’secA was observed in the spectrum of
NGC 7469 in 1997-1998. [7].
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Figure 4 — Change in the intensity of the continuum at A = 5100 A in the spectrum of
NGC 4151. Axis X — Julian dates JD-24000000. Axis Y — in erg/cm? sec A

Figure 4 shows the change in the continuum of the Sy galaxy NGC 4151 on the A = 5100 A. Periodic
fluctuations in the continuum intensity within the range (1.5-8.3)*10'* erg/cm® 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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NGC 4151 5)KOHE NGC 7469 CE®EPT FAJIAMJAPBIHBIH
®OTOMETP.IIK KOHE CHEKTPJIIK 3EPTTEY.IEPI

Annoranusi. Fanampapnein 6encenai simposapel (FBS) xeH anama3oHOs! TOJKBIH Y3BIHIBFBIHIAFBl KYIITI
coyneneHy ke3i O6oubin Tabbutanbl. Kesinge ceitdept ramamaapsl Keieci mapTrap OOHBIHIIA JKeKe KiaccKa OeiHreH
OoJaThIH: SPOHBIH ©TE JKOFApFhl )KapKbIpaybl, 00BbEKTUIEP/iH CIIEKTPIEPIHACTI KeH 3MUCCHUSUIBIK, CHI3BIKTaphl JKoHE
CoyJeNeHyiHIH alHBIMaNbUIBIFEL. JKapKeIpaybIHBIH aiHBIMAJIBUIBIFBl SPTYPJII YaKbIT apaiblFblHAA OalKanasipl:
OipHemie MHYTTaH (pEHTI€H aliMarbIH/a) OipHeIe KbUTFa AeHiH.

FBS 3eprreyne criekTpiik »oHe (GOTOMETPIK Oakpuiaynap Herisri amicrep Oonbin Kanansl. COHFBI Keaepae
FBSI 3epTTeyne peHTreH ailMarbIHIarel OaKpLUIayIapFra Ken KeHil OemiHeni. COHbIMEH 0ipre, ONTUKANBIK aiiMaKTaFbl
AJBIHFAH MOJIMETTEP ©3CKTUIITiH )KOFaITIIANIEL.

OpTYpJli aliMaKTa aJbIHFAaH CIEKTPJICPIIH HOTWIXKENEPIH CaJbICTBIPY FaJlaMJapAbIH ilIiHAe OOJIBIN JKaTKaH
MIPOLIECTEP/IiH TOJIBIK CUIIATBIH Oepeti.

B. I'. ®ecenkos arsiHnarsl Acrpodusrka nHetutytbiaa FBS cniexrpiiik 3eprreynepi 6ipHerie oH Kbl OO IBL.
Fanamnapnsiy Gencenai siaponapbiH GOTOMETpIIIK OaKbUIayIapbl IaMaMeH OH XKbUI apalIbIFbIHA JKaIFacya.

Bepinren makanana Actpodusuka HHCTUTYTHIHAA €Ki ceiidepr ranamel NGC 7469 xone NGC 4151 3eprrey
HOTWOKEJEPi YCHIHBUIFaH.

®otomerpiik 3eprreynep PADU Tsub-Illans obceppaTopuschinga opuanackan (TIIAO) Kapn Leiicc Mena
I-meTpiik TeneckoObIHBIH KeMeriMeH xypriziiani. Coynenenik xaObuinarsi peringe 3bA Apogee Alta Company
U9000D9 xamepacsl, BVR Astrodon ¢unbtpiepi KoigaHbuIIbl. AJIBIFaH MAJIIMETTEpAl OH/IEYre CTaHIapTThl IaKeT
Maxim DI 6 Oarmapmamacel KonmaHbuiael. CTaHZApT SKYIABI3AAP PETIHAEC 3€pPTTEICTIH OOBEKTIIepre KaKbIH
OpHAJACKaH. >KYJIBI3IBIK IamMaiapbl OeNrini >KyIIbl3aap TaHJan aublHAbl JKapKelpayasl enmieyneri KaTesdikrepi
+0.m01 acnanmapl.

Cnexrputik 6akpuiaynap A3T-8 xone Tsaup-11lans ob6cepBaTopusicbIHIAFb! 1-METPITIK TeNeCKOOBIHIA XKYPIi3ii.
Crekrporpad SBIG STT-3200 (2184x1472. 6.8p) 3BA kamepacbiMeH xaOAbIKTayiFaH. bakbpuiay OapbIChIHIA
3epTTENETIH FalaMHbIH JKOHE CTaHAAPT XKYJIJBI3ABIH CIEKTpJIepi OeNri SHEPrUsiHbIH Tapaylybl OOWBIHINA AJIbIHA/IBI.
Fanamaapabix criekTpiiepin adCOMOTTI KaIMOpOBKaJlayFa KOJaHbLIa bl

NGC 7469 — 68 MIC KalIBIKTBIKTa OpHAIAacKaH. koopauHaTtanapsl o(2000)=23"00m44%, §(2000)=+8°36'16".
uipimai ranamaap. Kessun eirsicysl z=0.0166, opTanblk AeHeHiH Maccachkl mamameH (1-6)x10’Mo Ten. Fanamuan
80" OYpBITHIK KAIIBIKTHIKTA (PU3NKAIBIK TYPFBIIAFEL cepiri perci3 ranam - IC 5283 opHanackaH. YToJbpKoBa XKoHE
Tarbl Oacka aBTopiap 1999-2014 apansireina NGC 7469 xapkplpay KUCHIFBIH TYPFBI3FaH, OJJaH €Ki KOMIOHEHT
AHBIKTAJIBI: OlpHeIe JKbIIIAH TYPAaThIH Ko NEpUOATHI jkoHe OipHelle IepHoaTaH TYparhlH Te3 nepuox. Ko
komrioneHT I/ OencenpiniriHe coiikec OpHaJlacKaH, ajl Te3 KOMIIOHEHT SAPO MaHbl aliMarblHAAFbl aKKpeIus
JKBUTAMIBIFBIHA TOYEIIII.

DOADPH NGC 7469 dortomerpiik Oakputaynapsl 2013 xbuinan 6acranazasl. JKapkelpayslH enmey 6" Oenriren
aNbIHFaH areprypa OolibiHIIa opbiHAananbl. JKapKelpay KHCBIFBI OHBIH JKapKbplpay JeHrediHiH OipTiHzen
sorapiaranblH kepcereni. NGC 7469 cmekrpiepinge HI, [OIII], [NII] sxome [SII] 3MHCCHSIIBIK CBI3BIKTApP
OakputaHazpl. bi3 JKyprisreH COHFBI €Ki JKBUIIBIK Y37iKci3 chekrpiepaiH (A=6300A) 3eprreynepi OOBEKTiIHIH
JKapKbIpay KHUCBIFbIHA calikec aHarypibiM eckeH. 1997-1998 xpinapet NGC 7469 criekTpiiepine OChIHAAMN HKOFapFbl
MoHjteri (~ (2-2.5)x10“spr/cm’cex A) MHTHCHBTI KOHTHHYYM GaKblIaHFaH.

NGC 4151 ranamsel, koopaunatamapsl a(2000)= 12" 10™ 325, §(2000)= +39° 24' 24" Celidepr 1.5 Tumine
xatagsl. Kemeu sireicysl z = 0.00332. kambslkTeirsl D = 19 Mpce, 1J] maccacs 4.57x10'Me. YK. peHTreH xoHe
OIITHKA aiiMarbIH/AFbI €H JKapbIK celiep FaamMIapbIHbIH Oipi.

2013 sxpiinan 6acran PADU NGC 4151 dortomerpiik Oakpiiaynaps! xyprisintyne. XKapkeipayb emmey 8"
Oenrinen anblHFaH aneprypa OoibiHImIa opeiHAananpl. 2017 >xpurman Oacranm B xone V  ¢ubTpiiepinze
aMIIMTYJaHbIH TepOertici oprama aeHreiinen ~0™.7 mamameH esrepeni. NGC 4151 kontunyym nenreiii A=5100A
TOJKBIH Y3bIHABIFbIHAA ~ (1.5-8.3)x10 *spr/cm’cex A ke3elicOKTHI aybITKyIapFa YIIbIPaiiIb.

Tyiiin ce3mep: Celidepr ramamaapsl, (GoTOMETpIiK alHBIMAIBUIBIK, CIIEKTPIIK alHBIMANIBUIBIK, >KapKbIpay
KHCBIFbl. AMIUTUTY 1an1ap.
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OOTOMETPUYECKHUE U CIHHEKTPAJIBHBIE HCCJIEJOBAHUA
CEM®EPTOBCKHUX F'AJTAKTHK NGC 4151 U NGC 7469

Annotanusi. [anaktuku ¢ akTuBHbBIMU sapamu (ASI) SBISIOTCS MCTOYHMKAMH MOIIHOTO H3JIY4eHHsS B
IIMPOKOM AxanazoHe AuuH BoiaH. CepdepToBckue ralakTHKY B CBOE BpeMsi ObIIIM BBIJEIICHBI B OTJEIBHBIA KIAcC 110
CJIEAYIONINM KPUTEPUAM: BBICOKASI CBETUMOCTb Spa, TEPEMEHHOCTh M3IY4YEHHS W IIMPOKHE 3MUCCHOHHBIC JIMHUH B
CHEKTpax 00BEKTOB. [lepeMeHHOCTh OyiecKa MPOSBIISETCS B Pa3HbIX BPEMEHHBIX HHTEPBATAX: OT HECKOJIBKUX MHHYT
(B pEHTT€HOBCKOM JUaNa30He) 10 HECKOJIBKHUX JIET.

CnekrpanbHble M pOTOMETpHUIECKHE HAOIIOAEHHS 0 CHX IIOP OCTAlOTCS OCHOBHBIMH METOJAMHU MCCIIEIOBaHUS
AJIT. TlocnemHee BpeMsi MHOTO BHUMAHUS YAESETCS PeHTIeHOBCKUM HabmroneHusM ASL. Bmecrte ¢ TeMm, qaHHBIE,
MOJIyYeHHbIE B ONTHUYECKOM [HAala30HE. He TepSIOT CBOCH aKkTyalbHOCTH. VIMEHHO COMNOCTaBJICHHE PE3yJIbTATOB
UCCJICJOBAaHUH, TIOJIy4YEHHBIX B pa3HBIX O0O0JACTSX CIEKTpa, JaeT Haubojee IMOJHYH KapTHHY IPOIECCOB.
MPOMUCXOSIIUX B rajlaKTHKaX.

B Actpodusnueckom Mucturyre num. ®@ecenkoBa (ADPUD) criextpansabie Habmoaenust ASD nmpoBoasrcst Ha
NPOTSHKEHHH HECKOJBbKHX JIECATKOB JieT. [IpuMepHO Jecarh JeT TOMy Has3aJ HadaJuCh pEryJisipHbIe
(horoMeTprueckre HaOIIOICHNS AKTUBHBIX TAIAKTHK.

B nmanHO# cTaThe MPUBOISATCA Pe3yIbTATHI UCCIEAOBAaHUS NBYX ceideproBckux ramaktuk NGC 7469 u NGC
4151, mpoBeneHHbIX B AcTpodusudeckom UHCcTHTYTE.

doTomeTprUecKie HAGITIOIEHHS BHIOTHAIOTCS Ha 1-MeTpoBoM Teneckone Kapn Leiice Mena. pacronoxenHOM
Ha Tsap-llanckoit obcepBaropuu (TIIAO) AOUD. ITpuemankom mznydernus ciayxut [13C xamepa Apogee Alta
Company U9000D9, ucnons3ytorcss BVR Astrodon ¢unbtpsl. s 00paboTku M300pakeHHH HCIOIb3YeTCs
CTaHAapTHBIN nakeT nporpaMm Maxim DI 6. B kxauecTBe craniapToB BEIOHMpaIUCH 3BE3/Ibl C U3BECTHBIMU OLIEHKAMU
Oyiecka B HEIOCPEJICTBEHHOW OJM30CTH OT HCCISAYeMOro oObhekTa. TWIUUYHBIC ONMIMOKHM M3MEpeHHU OJiecka He
npesbimaioT +0.701.

CriektpanbHble HaOMOJeHus npoBomsaTcs Ha Tteneckone A3T-8 um 1-metpoBom Tenmeckore Tsap-lLllanckon
obcepBaropun. Cnexrporpadsr obopynosansl [13C xamepamu SBIG STT-3200 (2184x1472. 6.8u). B mpouecce
HaOJIOJICHUH. TIOJIyYaroTCsl CHEKTPhI UCCIEIYEMbIX TaJlaKTHK M CHEKTPHI 3BE3Jl C M3BECTHBIMU paclpeaeIeHUsIMA
sHeprud. [locaenHne NCob3yroTCs Ui aOCOIOTHOM KalnnOpPOBKU CIIEKTPOB TAIAKTHK.

NGC 7469 - cnpaibHas ralakTika ¢ koopauHartamu o(2000)=23"00"44%, §(2000)=+8°36'16". pacnonoxeHHas
Ha paccrosHE 68 Mmc. KpacHoe cmemernne z=0.0166, macca nerrpansHoro tena (LIT) cocraBnsger mpuMepHO
(1-6)x10’"Me . Ha yrmoeoM paccrosiauu 80" OT TalakTUKK PACTIONOKEH ¢ HU3MIECKAUN KOMIIAHLEOH — HEPETYJISPHAS
rajgakruka IC 5283. Ha kpuBoii Giecka NGC 7469 3a 1999 — 2014rr. nocTpoeHHOH YTOJIIBKOBOI U JIp. yAaIOCh
BBIJICIIUTH JIBE COCTABJISIONINE: MEJUICHHYIO C IEPUOAOM B HECKOJIBKO JIET U OBICTPYIO C EPUOJOM HECKOJIBKO JTHEH.
MeuieHHasi KOMIIOHEHTa HAXOJUTCS B COOTBETCTBUU C akTHBHOCThIO LIT, a ObICTpas KOMIIOHEHTa 3aBHCUT OT
CKOPOCTHU aKKpELUHU B OKOJIOSIEPHOM 30HE.

®otomerpuueckue Habmonenus NGC 7469 nposoustcs B AOUD, naumnas ¢ 2013r. M3mepenus Onecka
BBITIOJIHAIOTCS ¢ (PMKCUPOBAaHHOM arepTypoii 6". Kpusble Oecka 00bekTa yKa3bIBalOT Ha ITOCTEIIEHHOE TIOBBIICHHE
ypoBHs Onecka. B ciektpe NGC 7469 nabmonarorcs smuccuonnsie simaun HI, [OIII], [NII] u [SII]. [IpoBeneHHBIC
HaMH HMCCIIEIOBAHUS IMMOKA3ald, YTO B T€UEHHE ABYX IOCICIHHX JIET YPOBEHb HEMpephIBHOTO crekrpa (A=6300A)
3HAYUTEIBHO BBIPOC B COOTBETCTBHH C KpHBOW Onecka oObekrTa. [logoOHBIE BBHICOKHE 3HAUYEHHWS MHTCHCHBHOCTH
KOHTHHYYMa ~ (2-2.5)x10 *spr/cm’*cex A) nabmomamucs B criektpe NGC 7469 B 1997 — 1998rr.

Tanaktuka NGC 4151 ¢ xoopaunartamu a(2000)= 12" 10™ 325, §(2000)= +39° 24' 24", NpUHAMIEKUT K THILY
Ceiiepr 1.5. Kpacnoe cmemenue z = 0.00332, paccrosuue D = 19 Mpc, macca LT 4.57x10’Mp. D10 oxHa u3
CaMBbIX SIPKUX CeH(epPTOBCKHUX I'aJJaKTUK B PEHTTCHOBCKOM. Y® U ONTHYECKOM AHania30Hax.

B AOUD® doromerpuyeckue Habmogenus NGC 4151 nposousitcs. HaumHas ¢ 2013r. M3mepenus Onecka
BBITIOJIHAIOTCSI ¢ pUKcUpoBaHHOH aneprypoid 8". IIpencraBieHHble (OTOMETPUYECKUE JaHHBIE CBUAETEILCTBYIOT O
TOM, 4ro, HaumHasi ¢ 2017r. OGmeck oObeKTa Ha CpelHEM ypOBHE C aMIUIUTynoW KoseOanuid B ¢umibTpax B
n V ~0™7. YpoBenb kontuHyymMa NGC 4151 na mnune BonHbel A=5100A ucnbIThIBaeT (QUIyKTyalluu B JWara3oHe
~ (1.5-8.3)x10*spr/cm’cex A.

KioueBble ciaoBa: CeiideproBckne ramakTukd, (OTOMETpHYECKAs IE€PEMEHHOCTb, CIEKTpajbHas
MIEpPEeMEHHOCTh, KPUBBIE OJIECKA, AMIUTUTY JIBI.
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