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Abstract. Results are presented of CCD photometry of 15 Seyfert galaxies in two colours
(V, I or R). The observations have been carried out with the 1 m Zeiss telescope of the SAO
RAS. Direct CCD images taken with S/N=5 allowed measuring of the surface brightness up to
(25.0 —25.5)™/0"” in V, R bands and (24.0 — 24.5)™/0" in I band. For the purpose of comparison
the aperture photometry of the objects studied earlier by other authors has been performed. Our
results are shown to be consistent within 0.1 stellar magnitude with the data of photoelectric
photometry.

For all the galaxies surface brightness profiles averaged in azimuth have been obtained. In the
frames of the three—component model of a galaxy (nucleus, bulge, disk) the profiles are decom-
posed into components by the numerical non-linear least squares and interactive methods. The
brightness distribution of the star-like nucleus has been represented by a Gaussian, to repre-
sent the disk an exponential law has been applied. The brightness distribution of the bulge was
simulated by two functions — Gaussian (particular case of the generalized exponential law) and
Vaucouleurs law. _

For 14 objects a satisfactory agreement of the observed and theoretical brightness profiles has
been obtained using gaussian model bulge profile only. The bulge brightness distribution of only
one object (Mrk 3) is well represented by the Vaucouleurs law.

From the results of numerical decomposition of the brightness profiles the component parameters,
integral stellar magnitudes of the host galaxies, the bulge and disk contribution to the luminosity
of host galaxy as well as the ratio of the nucleus luminosity to the integral radiation of the host
galaxy have been estimated.
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1. Introduction ‘ by the visibility of spiral arms. A correlation of the
introduced morphological types with the parameters
that characterize the nucleus activity (emission line
width, X-ray luminosity) has been found.

To understand the origin and evolution of active
zalactic nuclel, one has to study not only the nuclel

nemselves but also the galaxies they are located in, T B 4k
= host galaxies. It is of prime importance to know Results of the latest morphological investigations
ow the activity is related to the structure of a host allow the conclusion to be drawn that most of the

claxy and to reveal possible differences between the ~ isclated Seyfert galaxies show the presence of non-
atures of Seyfert and normal galaxies. axisymmetric perturbations of the gravitation poten-
tial of type of bars and/or rings (Moles et al., 1995;
.own that the overwhelming majority of these ob- Mérquez, 1996). Sorrlle galaxies classified as nonbarred
-cts belong to the class of spiral systems. It was noted spirals from the optlcal data reveal a bar in the near
; Seyfert (1943) and confirmed later (Adams, 1977; & (McLeod & Rieke,1994; Mulchacy et al., 1997).
smkin et al., 1980; MacKenty, 1990; Granato et al., The presence (.)f sugh st?uctures s lnterpl‘.eted as evs
193: Moles et al., 1995). This fact by itself may sug- dence of additional fueling the pucleus with gas.

t the activity and the structure of the galaxy to be Besides the morphology studies, in many papers
“ated. In the papers by Simkin et al. (1980) and Su  the relationship between the activity and the param-

Simkin (1980) Seyfert galaxies were classified by  eters of distribution of matter in Seyfert galaxies was
1= degree of concentration of brightness towards the  investigated. A comparison of the volume luminos-
sntre, by the presence of inner and outer rings and ity of the spheroids of Seyfert and normal galaxies

Morphological studies of Seyfert galaxies have
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with the luminosity of their nuclei indicates that the

galaxies having more pronounced spheroids and more

extended disks possess more active nuclei (Afanasiev,
1987). These results are consistent with the conclu-
sions drawn in the papers by Whittle (1992a,b,¢)
and Nelson and Whittle (1995, 1996) where the in-
fluence of circumnuclear gravitation potential on the
formation of properties of active nuclei is studied. The
correlation between the orientation of the large-scale
bars of Seyfert galaxies and the [OIII] emission line
width (Mikhailov, 1986) may also point to the key
role of the circumnuclear gravitation potential in the
formation of the velocity field in NLR.

A number of authors have come to a conclusion
that there is no significant difference in photomet-
ric parameters of host Seyfert galaxies and in those
of normal galaxies of similar morphological types: for
the central surface brightness of the disks (MacKenty,
1990; Granato et al., 1993; etc.) and their character-
istic lengths (Yee, 1983; Mediavilla, 1989; MacKen-
ty, 1990; Granato et al., 1993; etc.); for the surface
brightness of bulges (Afanasiev et al., 1986; Grana-
to et al., 1993; Mediavilla, 1989, etc.); for colours
of disks (Yee, 1983; MacKenty, 1990; Afanasiev et
al., 1986); for absolute magnitudes (Afanasiev et al.,
1986); for masses (Afanasiev, 1981); etc. Other re-
searchers have revealed these differences: the central
surface brightness of the disks in Seyfert galaxies is
higher by 1-2 stellar magnitudes (Yee, 1983; Medi-
avilla, 1989; etc.) and they are “bluer” than those of
normal galaxies (Zasov & Lyuty, 1973, 1981; Zasov
& Neizvestny, 1989; McLeod & Rieke, 1994; etc.) the
degree of brightness concentration to the centre is al-
so higher (Zasov & Lyuty, 1973); the average absolute
luminosity of host galaxies is higher than that of nor-
mal spiral galaxies and corresponds to that of host
galaxies of close quasars (Yee, 1983); mass to lumi-
nosity ratio (M/L~ 5) is essentially lower than that
of normal galaxies (M/L~ 10) (Afanasiev, 1981) and
o on.

Thus, the photometric study of Seyfert galaxies
yield ambiguous results. This is probably due to both
the selection of objects (the principles of sampling
are different) and the use of different telescopes and
detectors (different photometric limits, spatial resolu-
tion, colour bands, etc.). Until recently detailed pho-
tometric data would be obtained photographically,
which made it difficult to study galaxies with active
nuclei because of the great difference in brightness of
the nucleus and the host galaxy. That is why photom-
etry data for galaxies with a Seyfert nucleus turned
out to be sparse as compared to normal galaxies.

The use of CCDs enable two—dimensional images
in a wide dynamic range to be obtained. Over the last
few years a great number of CCD photometry data in
different colour bands for nearby normal galaxies of
different morphological types have appeared (Wozni-

ak et al., 1995; de Jong & van Kruit, 1994; de Jong,
1996). However, for Seyfert galaxies information of
such a kind with good limits (=~ 25 — 26 ™ /0" in V)
is scanty.

So, deep photometry of the Seyfert galaxies for re-
liable determination of the global photometric param-
eters of different subsystems (nucleus, bulge, disk) is
as before the actual problem of current concern.

We selected for the study Seyfert galaxies of the
northern sky (b>0) with 2<0.03 and mb<15.7 from
the catalogue of Lipovetsky et al. (1987). (The sam-
ple comprising 50 objects is complete up to mb=14.5)
For nearly all the programme objects FWHM of [Ol-
I1] lines are known, for 22 galaxies [OIll] images are
available, in 22 galaxies elongated linear radio struc-
tures have been detected. Two tens of the objects
have no morphological classification. In most galaxies
photometric characteristics are not studied. A total
of about 70 objects are included in the programme
For the investigation V, I(R) colour bands are chosen
so as to reliably separate both the young and the old
population of host galaxies. Besides, in the R(I) bands
the influence of dust on the radiation characteristics
is reduced. v

The main goal of our investigation is to study mor-
phological and photometric characteristics of a ho-
mogeneous sample of nearby Seyfert galaxies and t
compare them with analogous parameters of normal
galaxies of the same morphological types.

In the given paper results are presented of pho-
tometry for 15 Seyfert galaxies from our sample. The
detailed study of morphology of these objects has
been done in the paper by Afanasiev et al. (1998
Comparison of their properties with the characteris-
tics of normal galaxies as well as the results for other
objects of the sample will appear in further papers.

2. Observations and reduction

The observations ‘were performed with the 1 m Zeiss
telescope of SAO RAS in the V (Johnson) and I/F
(Cousins) bands with the 530 x 580 CCD (Afanasies
et al., 1991). The scale was 15.7"/mm, the pixel size
was 0729 x 038.

The data reduction procedure is reported in deta
in the paper by Afanasiev et al. (1998) and involves
the following stages: 1) subtraction of electronic bias
2) flat field correction; 3) removal of cosmic particl
traces and correction of values in defective channels
4) transformation of the scale; 5) sky subtraction.

The bias frame and the flat field image were de-
termined as a median mean from a series of expo-
sures. After the scale transformation the pixel siz
in the image equals 0744. The corrected 1mages wers
smoothed with a median filter with a window of 3 »
pixels. The sky background was subtracted with the
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application of bilinear interpolation from image ele-
ments after masking the galaxy and field stars. For

the purpose of photometric calibration of images, sev- -

eral fields with standard stars were observed on each
night (Christian et al., 1985; Landolt, 1992).

Some data on the objects under study are given
in Table1. It should be noted that in most of the
galaxies presented in the table bars, inner/outer rings
and structures of type “bar within bar” were detected
(Afanasiev et al., 1998).

3. Aperture photometry

For individual objects aperture photometry was per-
formed to compare with the data of other authors. For
the comparison the photoelectric measurements from
the works of Neizvestny (1988) and Doroshenko &
Terebizh (1979, 1981), as well as the results of CCD
photontetry from Kotilainen et al. (1993) were tak-
en. The V. R and | magnitudes in those papers are
given in Johnson system. To compare with our re-
sults, the data in the R and I bands were convert-
ed to the system of Cousins (1976) using the fol-
lowing formulae (de Vaucouleurs & Longo, 1988):
(V=R)c = (V — R);/1.428;
(V=1Dc=(V-1)/1.287.

The results of the comparison are presented in Ta-
ble2 and Fig. 1, where it is seen that for most galaxies
our data are in agreement with the results of other
researchers within 0.1 stellar magnitude. The consid-
srable differences for the nuclei of individual galaxies
e.g. &~ 0.3 stellar magnitude for Mrk 533) are due to
the variability of their nuclei. According to Neizvest-
ny (1988), the radiation from the nuclei of the galax-
les Mrk 3. Mrk 533 and Mrk 573 is variable. On time
scales of several months the variability amplitude in
the Viis 0.22™, 0.38™, 0.30™ for Mrk 3, Mrk 533 and
Mrk 573, respectively.

In the case of Mrk 3 the surface brightness in the
I band is systematically by ~ 0.4 magnitude lower,

‘hile in Vit s systematically by ~ 0.2 stellar magni-
rude higher as compared to the results of Kotilainen
=t al. (1993). At the same time, in the V band our data
ire consistent with the results obtained by Neizvest-
v (1988) within 0.07 stellar magnitude, excluding a
wucleus. It may be assumed that in the I band our
ieasurements have a systematic error of a8 0.4 stel-
r magnitude, whereas in the V band a systematic
ror of & (0.2™ is present in the data of Kotilainen

©al. (1993).

1. Decomposition of surface brightness
profiles into components
¢ main goal of the paper is determination of param-
< of the spherical and flat subsystems of Seyfert
ixies and evaluation of the share of radiation of
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Figure 1: Comparison of the results of aperture pho-

tometry in-the V and R bands with the data of other

authors. On the abscissa on the diagrams (a. c) the
magnitudes taken from the papers of other authors are
plotted, on the diagrams (b, d) — apertiure in arcsec-
onds. On the ordinate differences of the magnitudes
are plotted. The circles are for the data taken from

the paper by Neizvesiny (1988), the squares are for

the data of Doroshenko and Terebizh (1979. 1981),
the asterisks mark Kotilainen et al. (1993) data.

different components (nucleus, bulge, disk) in the in-
tegral luminosity of the galaxy. To perform this task,
one—dimensional surface brightness profiles were ob-
tained by averaging in an elliptical ring. The param-
eters of the ellipse were derived from the results of el-
liptical approximation of isophotes (Afanasiev et al..
1998). The coordinates of the centres of ellipses were

determined from the isophotes in the central part of

the galaxy. The position angle and the ellipse oblate-
ness were calculated from the outer isophotes in the
V band (25 — 26™/0"). The results are presented iu
Table 3 and Fig. 2. The parameters of the ellipses for
plotting the profiles are listed in Table4.
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Table 1: (1, 2) — object name; (3) — Seyfert type; (4) — morphological type according to RC3 catalogue; (5)

— additional morphological data from Afanasiev et al. (1998).

Name Other Sy  RC3 type Revised morphology
) @) 3 @ (5)

Mrk 3 UGC 3426 2.0 SO Bar at 7 ~ 15"

Mrk 530 NGC 7603 1.0 SA(rs)b: pec Possible bar at r ~ 14",
ring at r ~ 20"

Mrk 533 NGC 7674 2.0 SA(r)bc pec Bar at r ~ 8”;no inner
ring

Mrk 573 UGC 1214 2.0 (R)SAB(rs)0+: Double bar: r ~ 2.6 and ~ 9"

' inner ring at r ~ 10"

Mrk 744 NGC 3786 1.8 SAB(rs)a pec Double bar: 7 ~ 7 and ~ 25"
outer ring

Mrk 955 MCG 0-2-94 2.0 S7 Bar at r ~ 15”; inner
and outer rings

Mrk 1058 2.0 S? Bar at r ~ 12"

Mrk 1066  UGC 2456 2.0 (R)SB(s)0+ Double bar: 7 ~ 3" and r ~ 15

Mrk 1073 UGC 2608 2.0 (R’)SB(s)b Bar at 7 ~ 12

Mrk 1157 NGC 591 2.0 (R")SBO Bar at r ~ 15", inner
and outer rings

NGC 1019 UGC 2131 1.0 SB(rs)bc Pronounced bar at r ~ 10",
no inner ring

NGC 3185 UGC 5554 1.0 (R)SB(r)a Double bar: r ~ 2.3 and ~ 30"

UGC 524  MCG 5-3-13 1.0
UGC 3223 MCG 1-13-12 1.0 SBa
UGC 3995 MCG 5-19-1 2.0 S pec

(R”)SB(s)b

no inner ring,

outer ring

Bar at r ~ 9”; inner
and outer rings

Bar at r ~ 5"
and outer rings
Bar at 7 ~ 15"

. inner -

The surface brightness profiles were analysed on
the basis of a three—component model. In the frame
of this model the galaxy seems to be composed of a
spheroidal (bulge) and a flat (disk) subsystems and a
star—like nucleus as well.

The function most frequently used to describe the
surface brightness distribution of the disks of spiral
galaxies is an exponential law, which in stellar mag-
nitudes can be written as:

ma(r) = my + 1.0867 /7, (1)

where mq is the surface brightness at the centre, rg
is the scale factor of the disk.

To describe the bulge profile, the functions ap-
proximating the profiles of brightness distribution of
elliptical galaxies are generally applied. The most ex-
tensively used is the Vaucouleurs law (7’1/4) (de Vau-
couleurs, 1948) which can be written in stellar mag-
nitudes as:

iy (r) = me + 8.325((r/r) % = 1), (2)

where m, is the surface brightness at a distance re,
r. 1s the effective radius (radius of the circle enclosed

half of the bulge luminosity). However, in contrast tc
the profiles of the disks the model bulge profile shape
is not so unquestionable, and there exist a nurnber
of other functions proposed by different authors. for
instance the Hubble profile (Hubble, 1930), the King
profile (King, 1966), the generalized exponential law
(Caon et al., 1993; D’Onofrio et al., 1994) (see for
details the paper by deJong (1996) and references
therein). One of the most comimon ways to describe
the bulge profile is the generalized exponential law:

I(r) = ]Oe““/"":’)l/d (3

When setting n = 4 and redetermining the parame-
ters Iy and o, (3) is tramsformed to form (2). lu th
case n = 0.5 (3) is converted to a Gauss function
which in stellar magnitudes can be written as:

my(r) = mo + 0.543r% /02, (4

where my is the surface brightness at the centre, o 1
the Gaussian scale parameter. Having determined th

parameters of function (4), we can estimate the ra-
dius of the circle enclosed half of the bulge luminosit

(re = 0.6830), and the surface brightness at that
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Table 2: Comparison with aperture photometry of other authors

Object, Band A SAO Data Other Data Ref.” Am

(1) S ORI C) N C) (5) (6) (M) @) 09
Mrk3 A% 4.3 14.32 06.12.94 14.21 16.10.83 a 0.11
A% 13.8  13.42 13.47  24.01.79 a -0.05
v 13.8  13.42 13.41 11.11.83 a 0.01
\Y% 13.8  13.42. 13.49  28.10.83 a -0.05
A% 17.2 13.31 13.39 16.10.83 a -0.08
A% 28.9  13.05 13.15  11.11.82 a -0.10
A% 37.5 12.94 13.03 11.11.82 a -0.09
\Y 55.0 12.80 12.86  03.03.81 a -0.06
\% 55.0 12.80 12.90  11.11.82 a -0.10
A% 75.6  12.73 12.79  24.01.79 a -0.06
\% 75.6  12.73 12,76 11.11.82 a -0.03
Mrk530 \Y 13.8  14.00 07.12.94 14.15 15.08.80 a -0.15
\Y% 28.9 13.55 13.63 a -0.08
\Y% 37.5  13.39 13.45 a -0.06
V 55.0 13.19 13.27 a -0.08
\Y% 75.6  13.09 13.04 a 0.05
Mrk533 \Y% 6.9 15.23  04.09.94 1492 27.07.84 a 0.31
\% 13.8 14.63 ' 14.58  25.09.81 a 0.05
v 17.2 14.39 14.35  27.07.84 a 0.04
\Y 28.9 13.85 13.87  25.09.81 a -0.02
\Y 37.5 13.63 13.68  25.09.81 a -0.05
\% 55.0  13.33 13.32 a 0.01
\% 75.6  13.09 13.03  29.07.81 a 0.06
\Y% 75.6 13.09 ‘ 12,98  25.09.81 a 0.11
Mrk 573 \Y% 3.0 15.51 04.09.94 15.51 26.12.92 d 0.00
\4 6.0 14.71 14.74 d -0.03
A% 6.9 14.59 14.67  21.10.84 a -0.08
\Y 9.0 14.39 14.42 a -0.03
\Y 9.0 14.39 14.42  26.12.92 d -0.03
\Y% 117 14.22 14.13  21.10.84 a 0.09
\% 12.0  14.21 14.21  26.12.92 d 0.00
\% 13.8  14.12 14.11  08.09.80 a 0.01
\Y% 13.8  14.12 14.06  25.09.81 a 0.06
\% 17.2 13.98 13.97  21.10.84 a 0.01
\% 23.6  13.80 13.69 a 0.11
\% 28,9 13.73 13.62  08.09.80 a 0.11
V 37.5  13.66 13.52  08.09.80 a 0.14
Mrk744 \Y 25.0 13.83 09.02.94 13.74 28.02.79 b 0.09
\% 256.0 13.83 13.74 18.03.79 b 0.09
Vv 28.9 13.68 13.69  11.03.80 a -0.01
A% 28.9 13.68 13.66  01.03.81 a 0.02
\% 37.5  13.39 13.32  11.03.80 a 0.07
V 37.5  13.39 13.34  01.03.81 a 0.05
\Y% 55.0  13.06 13.04 a 0.02
\Y% 55.0 13.06 12.94 18.03.79 b 0.12
A% 75.6  12.88 12,71 10.03.81 a 0.17
Mrk955 \Y% 28.9 14.42 05.09.94 14.09 01.10.84 a 0.33
A% 55.0 14.20 14.01 a 0.19
Mrk1058 \Y 28.9 14.63 05.09.94 14.72  18.08.82 a -0.09
\% 28.9 14.63 14.54 01.10.84 a 0.09
\% 55.0  14.40 14.38  18.08.82 a 0.02
\% 55.0 14.40 14.31  01.10.84 a 0.09
Mrk1066 A% 25.0 14.00 03.09.94 13.96 27.11.79 b 0.04



we
Text Box


92 AFANASIEV, BURENKOV, MIKHAILOV, SHAPOVALOVA

Table 2: Comparison with aperture photometry of other authors (continue)

Object Band A SAO Data Other Data Ref. Am

(1) 2 G @ 5 ®  @m (® (9
A% 25.0 14.00 14.01 18.01.80 C -0.01

\Y% 25.0 14.00 14.01 c -0.01

\Y% 28.9 13.90 13.92 18.02.82 a -0.02

Vv 37.5 13.75 13.69 a 0.06

Vv 55.0 13.60 13.42 a 0.18

A\ 75.6  13.42 13.27 . a 0.15

Mrk1073 Vv 25.0 14.12 06.12.94 14.19 27:.11.79 b -0.07
A\ 25.0 14.12 14.15 18.12.79 ¢ -0.03

A% 25.0 14.12 14.18 18.01.80 c -0.06

A% 28.9 14.00 13.95 01.10.84 a 0.05

4 55.0 13.62 13.56 a 0.06

Mrk1157 \Y% 28.9 13.79 10.12.94 13.90 02.10.84 a -0.11
A% 55.0 13.37 13.38 a -0.01

\Y 75.6 13.28 13.20 a 0.08

Mrk533 R 6.9 14.63  22.07.93 14.43 27.07.84 a 0.20
R 13.8  13.99 13.98 25.09.81 a 0.01

R 17.2 13.74 13.78 .27.07.84 a -0.04

R 28.9 13.21 13.31 25.09.81 a -0.10

R 37.5 12.99 13.11 a -0.12

R 55.0 12.69 12.76 a -0.07

R 75.6 12.45 12.48 29.07.81 a -0.03

R 75.6 12.45 12.44 25.09.81 a 0.01

Mrk744 R 25.0 13.21 09.02.94 13.11 18.03.79 b 0.10
R 28.9 13.07 13.10 11.03.80 a -0.03

R 28.9 13.07 13.09 01.03.81 a -0.02

R 37.5 12.80 12.75 11.03.80 a 0.05

R 37.5 12.80 12.76 01.03.81 a 0.04

R 55.0 12.48 12.39 18.03.79 b 0.09

R 55.0 12.49 12.47 01.03.81 a 0.02

R 75.6 12.31 12.10 a 0.11

Mrk3 \Y% 3.0 14.75  06.12.94 14.80 25.12.92 d -0.05
\ 6.0 14.00 14.19 d -0.19

A% 9.0 13.69 13.90 d -0.21

. V 12.0 13.51 13.72 . d -0.21
Mrk573 A\ 3.0 1551 04.09.94 15.51 26.12.92 d 0.00
A% 6.0 14.71 14.74 d -0.03

\Y% 9.0 14.39 14.42 d -0.03

A% 12.0 14.21 14.21 d 0.00

Mrk3 I 3.0 14.57  06.12.94 13.78 25.12.92 d 0.79
I 6.0 13.585 13.06 d 0.49

I 9.0 13.13 12.72 d 0.41

1 12.0 12.89 12.50 d 0.39

Mrk573 I 3.0 14.48 04.09.94 14.47  26.12.92 d 0.01
I 6.0 13.68 13.72 d -0.03

I 9.0 13.36 13.39 d -0.03

I 12.0 13.16 13.19 d -0.03

Notes: (1) - the object name; (2) - filter; (3) - aperture in arcseconds; (4) - stellar magnitudein a given aperture (our measurements

(5) - date of the observation; (6) - stellar magnitude in a given aperture (other authors’ data); (7) - date of the observations
- references: (a) = Neizvestny, 1988; (b) - Doroshenko, Terebizh, 1979; (c) - Doroshenko, Terebizh, 1981; (d) - Kotilainen et.=

1993; (9) - difference in data between our and other authors’ results.
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Table 3: Observed surface brightness profiles

Mrk 3 Mrk 530 Mrk 533 Mrk 573 Mrk 744 Mrk 955 Mrk 1058 Mrk 1066

I v 1 V. R \% I \% R \Y 1 v I \% I \Y%
16.4 164 158 16.5 17.4 17.4 16.2 171 17.3 180 17.2 18.1 17.2 185 164 178
16.5 16.5 16.0 16.8 176 17.7 163 173 174 18.1 173 18.2 17.3 18.6 16.5 17.9
16.6 16.8 16.3 17.0 17.9 18.1 16.6 17.7 174 18.2 174 184 17.5 18.8 16.7 18.0
169 17.3 16.7 17.5 184 187 170 180 176 183 17.7 187 17.7 19.0 16.8 18.3
172 17.7  17.1 18.0 18.8 19.2 174 185 17.8 18.5 18.0 19.1 17.9 19.3 17.1 18.5
17.4 18.2 17.5 18.5 19.2 19.7 17.8 18.8 18.1 18.7 18.3 19.4 18.2 19.6 17.4 18.8
17.7 185 17.8 189 195 20.0 182 192 183 190 186 19.8 184 19.8 17.7 19.1

RS el

—

c »nC

5 18.0. 18.8 18.1 19.1 19.7 202 185 195 185 19.2 189 20.1 18.7 20.1 180 194

V] 18.2  19.1 183 194 199 204 18.8 198 188 194 19.2 204 189 20.3 18.2 19.7

5 185 193 185 196 200 20.5 19.0 201 19.0 196 194 20.7 19.1 20.5 185 19.9
5.0 18.7 19.5 187 198 20.2 20.6 19.2 203 19.1 19.8 19.7 209 19.3 206 18.7 20.1
5.5 18.8 19.7 188 20.0 20.2 20.7 194 205 193 199 199 21.1 194 208 189 203
6.0 19.0 199 19.0 20.1 20.3 20,8 19.6 20.7 194 20.1 20.1 21.3 196 21.0 19.1 20.5
6.5 19.2 ° 20.1 19.1 20.3  20.4 20.8 19.7 208 196 20.2 203 21.5 19.7 21.1 19.2 206
7.0 19.3  20.2  19.2 204 204 209 19.8 209 19.7 203 204 21.7 199 21.2 194 20.7
7.5 19.5 204 194 205 20.5 209 199 21.0 198 204 206 21.8 20.0 21.3 19.5 2038
8.0 19.6 20.5 19.5 20.7 205 209 199 21.1 199 20.5 20.7 219 20.1 21.5 19.6 209
8.5 19.7 206 19.6 20.8 206 21.0 200 21.2 20.0 206 20.8 220 20.2 21.6 19.7 21.0
9.0 19.8 20.8 19.7 209 206 21.0 20.1 21.2 200 206 21.0 221 203 216 198 21.1
9.5 199 209 198 21.0 207 21.1 202 213 201 207 21.1 22.2 204 21.7 199 21.2
10.0  20.1 21.0 199 21.0 208 21.2 203 21.4 202 208 21.2 222 205 21.8 20,0 21.3
10.5  20.2  21.1 200 21.1 208 21.3 204 216 202 208 21.2 223 205 219 20.1 21.4
1.0 203 21.2 200 21.1 209 21.3 206 21.7 203 209 21.3 224 206 219 202 215
1.5 204 212 201 21.2 21.0 214 208 219 203 209 214 224 207 22.0 203 21.5
12.0 205 21.3 202 21.3 211 215 21.0 220 204 209 21.5 22.5 208 221 203 216
12.5 206 214 203 21.3 21.1 215 21.2 222 204 210 21.5 226 209 221 204 217
13.0 207 21.5 203 214 212 216 213 223 205 21.0 216 226 21.0 22.2 205 217
135 208 21.5 204 214 213 21.7 21.6 22,5 20.5 21.1 21.7 227 21.0 223 205 218
4.0 208 216 205 21.5 214 21.7 21.8 227 205 21.1 21.7 227 21.1 22.3 206 218
145 209 21.7 205 21.5 214 21.8 22.0 228 206 21.1 21.8 228 21.2 224 207 219
150 21.0 21.7 206 216 21.5 21.9 22.2 229 206 21.2 21.9 229 21.3 225 207 220
155  21.1 21.8 207 216 216 21.9 224 23.0 206 21.2 220 229 21.3 226 208 220
16.0  21.2 219 20.7 21.7 21.6 220 226 23.2 20.7 212 221 23.0 214 226 208 220
16,5 21.3 21.9 208 21.7 21.7 221 228 233 207 21.2 222 231 21.5 227 209 221
17.0 214 220 208 21.7 21.7 221 229 233 20.7 21.3 224 232 216 228 21.0 221
175 214 221 209 21.8 21.8 222 23.0 234 20.7 21.3 22,5 233 217 229 21.0 22.2
18.0  21.5 22.1 209 21.8 21.8 22.2 23.1 23.5  20.7 21.3 226 235 21.7 229 21.1 22.3
185 21.6 222 21.0 21.9 219 223 23.1 23.6 20.7 21.3 22,7 236 21.8 238.0 21.2 223
19.0  21.7 223 21.0 21.9 22.0 223 23.1 23.6 208 21.3 229 237 219 231 21.3 224
19.5  21.8 223 21.1 22.0 22.0 22.4 232 236 208 21.3 23.0 238 220 232 21.3 225
200 219 224 21.2 22.0 22.0 224 232 236 208 21.4 232 239 221 233 214 226
205 219 224  21.2 221 221 224 232 236 20.8 214 233 241 222 234 21.5 226
21.0 22.0 225 21.3 22.1 22.1 225 23.3 236 208 214 234 241 224 235 21.6 227
218 22,1 226 21.3 22.1 22:2 225 233 237 209 214 235 242 225 236 21.7 228
22.0  22.1 226 214 222 222 226 232 236 209 214 236 243 22.6 238 21.83 229
22.5 222 227 214 222 223 226 232 237 209 21.5 237 243 227 239 219 230
23.0 223 22.8 21.5 223 223 22.7 233 237 21.0 21.5 23.7 244 229 24.0 220 23.0
23.5 224 228 21.5 223 224 227 233 237 21.0 21.5 23.8 245 23.0 24.1 22.1  23.1
24.0 225 229 216 224 225 228 233 238 21.0 21.6 238 245 23.1 24.2  22.2  23.2
245 225 229 21.7 224 225 228 234 238 21.1 21.6 238 245 233 243 22.2 233
25.0 226 23.0 21.7 225 226 229 234 238 21.1 21.7 239 246 234 244 224 234
25,5  22.7 23.1 21.8 225 226 229 234 239 21.2 21.7 = 24.6  23.6 246 225 23,5
26.0 228 23.1 21.8 22,5 227 23.0 235 239 21.2 218 . 24.6 23.7 247 22.6. 236
2650 22,9 232 219 226 228 23.0 236 240 21.3 21.8 ~ 24.7 23.8 24.8 22.7 23.7
27.0  28.0 232 219 226 228 231 236 24.0 21.3 21.8 - 24.7 24.0 249 22.8 23.7
275 23.0 233 22,0 22.7 229 231 237 241 214 219 = 24.8 24.1 26,0 228 239
28.0 231 234 220 227 229 23.2 237 241 214 220 = 24.8 24.1 25.0 229 239
28.5  23.1 23.4 221 228 23.0 232 238 241 21.5 220 -~ 24.8  24.1 25.1 23.0 24.0
29.0 23.3 23.5 22.1 22.8 23.0 23.2 238 242 215 22.1 o= 24.9 24.2 252 23.0 24.0
9.5 23.3  23.5 222 228 231 23.3  23.8 243 216 22.1 - 24.9 243 254 23.1 24.1
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Table 3: Observed surface brightness profiles (continue)

r Mrk 3 Mrk 530 Mrk 533 Mrk 573 Mrk 744 Mrk 955 Mrk 1058 Mrk 1066
(" 1 \% I A% R \% I \% R \Y I \% I \Y I \Y%
30.0 23.4 23.6 22.3 22.9 23.2 23.4 23.8 24.3 21.6 22.2 - 25.0 24.5 25.5 23.2. 24.1
30.5 23.4 23.6 22.3 23.0 23.3 23.4 - 24.4 21.7 222 — 25.0 - — 23.2 24.2
31.0 23.5 23.7 22.4 23.0 23.4 23.5 = 24.4 21.7  22.2 - 25.0 = = 23.3 24.2
31.5 23.6 23.7 22.4 23.0 23.5 23.6 = 24.4 21.8 223 - 25.1 o = 23.3 24.3
32.0 23.7 23.8 22.5 23.1 23.6 23.7 - 24.5 21.8 22.3 - 25.1 = - 23.3 24.3
32.5 23.7 23.8 22.5 23.1 23.7  23.8 = 24.6 21.9 22.4 - 25.2 = — 23.4 24.4
33.0 23.8 23.9 22.6 23.2 23.7 23.8 - 24.7 21.9 224 - 25.2 — - 23.4 24.4
38,5 23.8 23.9 22.7 23.2 23.9 23.9 - 24.7 22.0 22.5 = 25.3 = = 23.4 24.4
34.0 23.8 24.0 227 23.3 24.0 24.0 — 24.8 22.0 22.5 = 25.4 = — 23.5 24.5
34.5 23.9 24.0 22.8 23.3 24.1 24.1 = 24.8 22.1 226 - 25.4 = — 23.5 24.5
35.0 23.9 24.1 22.8 23.4 24.2 24.1 e 24.8 22.17 226 — 254 = - 23.5 24.5
35.5 22.8 24.1 22.8 23.4 24.4 24.3 - 24.9 22:1 22.6 - = = - 23.6 24.5
36.0 22.9 24.2 22.9 23.5 24.5 24.4 — 24.9 22.2 227 — - = - 23.6 24.5
36.5 22.9 24.2 22.9 23.5 24.6 24.5 = 24.9 22.2 227 = — = = 23.7 24.6
37.0 23.0 24.2 23.0 23.5 24.7 24.5 = 25.0 22.2 22.7 = - = - 28.7 24.6
37.5 23.1 24.3 23.1 23.6 24.8 24.6 = 25.1 22.2 22.8 - - = - 23.7 24.6
38.0 23.1 24.4 23.1 23.6 24.9 24.6 = 25.1 22.3 22.8 - — — - 23.7 24.6
38.5 23.2 24.4 23.2 237 25.0 24.7 - 25.1 22.3 22.8 - - - - 23.7 24.7
39.0 23.2 24.4 23.2 237 25.1 24.7 - 25.2 22.3 22.8 - - - - 23.8 24.7
39.5 23.3 24.5 23.3 23.8 25.2 24.8 - 25.3 22.4 22.9 ~— - - - 23.8 24.6
40.0 23.3 24.5 23.3 23.9 25.2 24.9 = 25.4 22.4 22.9 - - - A 23.8 24.7
40.5 23.5 24.6 23.5 23.9 — — - 25.4 22.4 22.9 - o = — 23.8 24.7
41.0 23.5 24.7 23.5 24.0 - — - 25.4 22.4 23.0 — = - - - 23.8 24.8
41.5 23.6 24.7 23.6 24.0 - — - 25.4 22.5 23.0 -~ - - - 23.8 24.8
42.0 23.7 24.7 23.7 24.1 — - — 25.4 22.5 23.0 - - = - 23.9 24.9
42.5 23.8 24.8 23.8 24.2 — - = 25.5 22.5 23.0 - - - — 23.9 24.9
43.0 23.9 24.8 23.9 24.2 o= - = 25.5 22.6 23.1 - — - s 25,9 24.9
13.5 24.0 24.9 24.0 24.2 - = - 25.6 22.6 23.1 == — - - 24.0 24.9
44.0 24.0 24.9 24.0 24.3 - = - 25.6 22.6 23.1 —= — — = 24.0 24.9
44.5 24.1 25.0 24.1 24.4 == 2 - 25.6 22.6 23.1 == = - - 24.1 25.0
45.0 24.1 25.0 241 24.4 - — =2 25.6 22.7 23.2 — — — - 24.1 25.1
45.5 — = — 24.5 - — - = 22.7 23.2 - - = = 24.1 25.2
46.0 - - — 24.5 - - — — 22.7 23.2 - - — - 24.2 25.2
46.5 — — - 24.6 - = = == 22.7 289 - - = = 24.3 25.2
47.0 — = = 24.7 — = - o 22.8 23.3 - - - = 24.3 25.3
47.5 = = - 2{1.7 — - = = 22.8 23:3 - = — s 24.4 25.4
48.0 i - - 24.7 - = = = 22.8 23.3 - == = <2 24.5 25.6
48.5 - =, - 24.8 = - - - 22.8 23.3 - - - = 24.5 25.6
49.0 - = = 24.8 = = = - 22.8 23.3 = - = — 24.5 25.6
49.5 — - - 24.9 — - - - 22.9 23.4 - - — - 24.6 25.6
50.0 = - - 24.9 = — - - 22.9 234 - = — - 24.7 25.5
50.5 - - - 24.9 — - - - 22.9 23.4. - = = = = ==
51.0 — - - 24.9 — - - - 22.9 23.4 — = - = = =
51.5 - = = 25.0 = - = . 23.0 23.5 - = = = = -
52.0 - - - 25.0 - - - - 23.0 23.5 - — =2 = = -
52.5 - — — 25.1 e . - - 23.0 23.6 - = = = - -
53.0 - - — 25.2 = - - - 23.1 23.6 - = - - - ==
53.5 —~ = - 25.3 — - B = 23.1 23.6 - = = - - -
54.0 — - — 25.:3 — — - - - — — = == = - =
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Table 3: Observed surface brightness profiles (continue)

T Mrk 1073 Mrk 1157 NGC 1019 NGC 3185 UGC 524 UGC 3223 UGC 3995
(I \ 1V RV I \ I \ I \ I \
0.0 16.7 17.8 16.8 17.8 186 194 169 18.1 16.7 .18.0 184 18.7 16.8 18.3
0.5 16.9 18.0 17.0 18.0 18.8 19.6 17.0 18.2 16.9 18.2 18.5 18.8 16.9 184
1.0 17.1 183 173 18.3. 189 19.7 17.1 183 17.2 184 18.6 18.9 17.0 185
1.5 17.5 18.7 17.6 18.8 19:.1 19.9 17.3 18.5 17.7 189 18.7 19.1 17.2 18.6
2.0 17.8 19.1 18.0 19.2 19.4 20.1 17.5 18.7 18.2 193 188 193 173 187
2.5 18.2 19.5 18.3 19.5 19.7 204 17.7 190 186 198 189 19.5 17.6 18.9
3.0 18.4 19.7 18.5 19.7 20.0 206 18.0 19.2 19.0 20.2 19.1 19.7 17.8 19.1
3.5 18.6 19.9 18.7 ,19.9 203 209 182 195 19.3  20.5 19.2 . 199 179 19.2
4.0 18.8 20.0 18.9 20.1 20.5 21.1 184 19.7 19.6 20.7 194 20.0 18.2 194
4.5 18.9 20.1 19.1 20.2 207 214 186 199 19.8 .20.9 19.5 20.1 18.3 19.6
5.0 19.0 20.2 19.2 204 209 21.5 18.8 20.1 20.0 21.1 19.6 20.2 18.5 19.7
5.5. 19.1 203 194 205 21.1 21.7 19.0 20.2 20.2 21.3 19.7 203 186 19.9
6.0  19.2 20.4 19.5 206 21.2 21.8 19.1 20.3 203 214 199 204 18.7 20.0
6.5 18.3 206 196 20.7 21.3 219 19.2 204 204 21.5 20.0 20.5 18.9 20.1
7.0 19.5 20.7 19.7 208 214 22.0 19.3 20.5 20.5 21.6 20.1 206 19.0 20.2

7.5 19.6 208 199 209 21.5 221 194 206 206 21.7 20.2 20.7 19.1 203
8.0 19.7 209 200 21.0 216 222 19.5 207 208 21.8 203 208 19.2 204
8.5 19.8 21.0 200 21.0 21.7 223 19.5 208 209 21.9 204 209 193 205
9.0 199 21.0 201 211 21.7 224 196 208 21.0 22.0 205 21.0 194 206
9:5 199 211 20.2 21.2 21.8 224 19.7 209 21.2 221 206 21.1 19.5 20.7
10.0 20.0 21.2 203. 21.2 21.9 225 19.8 209 214 223 206 21.1 19.5 208
10.5 201 21.3 204 21.3 21.9 225 19.8 21.0 21.5 224 207 21.2 19.6 208
11.0 20.2 214 205 214 220 226 199 21.0 216 22.5 208 21.2 19.7 209
11.5 203 21.4 205 21.5 221 227 199 21.1 21.7 226 208 21.3 198 21.0
12.0 204 21.5 206 216 221 228 200 21.1 21.8 226 209 21.3 19.8 21.0
12,5 205 21.6 207 216 222 228 200 21.2 219 227 209 213 199 21.1
13.0 206 21.7 208 21.7 223 229 201 21.2 219 228 21.0 214 199 21.1
13.5 207 21.8 209 21.8 223 229 201 21.3 219 228 21.1 214 200 21.2
14.0 208 219 21.0 21.9 224 23.0 20.2 21.3 22.0 228 21.2 215 20.0 21.2
14.5 21.0 22.0 21.1 219 224 23.0 202 214 220 228 21.2 215 201 213
15.0 21.1 221 21.2 220 225 231 203 214 220 228 21.3 216 20. 21.:3
15.5  21.1 22,2 21.3 221 225 231 204 215 22.0 228 214 216 20.2 213
16.0 21.2 223 21.4 222 225 231 204 21.5 22.0 22.8 21.4 21.7 202 214
16.5 21.3 223 21.4 222 225 231 205 21.6 220 22.8 21.5 21.7 202 21.4
17.0 214 224 215 223 225 232 205 21.6 220 228 216 21.8 203 214
17.5 214 224 216 224 225 23.2 205 21.7 22.0 227 216 219 203 214
180 21.4 224 21.7 225 225 23.1 206 21.7 22.0 227 21.7 219 203 215
185 215 224 21.8 226 225 231 206 21.7. 21.9 226 21.8 220 204 215
19.0 21.5 22,5 21.9 22.6 225 231 206 21.7 21.9 226 21.9 220 204 21.5
19.5 216 225 219 227 225 231 207 21.8 21.9 226 220 221 204 216
20,0 216 225 220 22,7 224 231 207 218 21.9 226 221 22.2 205 216
205 216 226 220 22.8 22,5 23.1 207 21.8 21.9 22.6 22.2 22.2 205 216
21.0 21.7 226 221 228 225 231 208 219 219 226 223 222 206 21.7
21.5  21.8 22.7 222 229 225 231 208 219 219 226 223 223 206 21.7
22.0 21.8 227 223" 229 225 23.1 208 219 219 226 224 223 20.7 218
22,5 219 228 223 23.0 225 232 208 219 219 227 224 224 207 218
23.0 22.0 229 223 23.0 226 232 208 219 22.0 227 225 224 208 219
23.5 22.0 229 223 23.0 226 233 209 219 221 228 226 225 209 219
24.0 221 229 224 23.0 227 233 209 220 221 228 227 225 209 220
24.5 22.1 23.0 224 23.0 228 234 209 220 222 229 227 226 21.0 221
25.0  22.2 231 225 231 228 235 209 22.0 223 23.0 229 226 21.0 22.1
25.5  22.2 231 225 231 229 236 209 220 224 231 229 227 21.1 222
26.0 22.3 23.2 226 23.1 23.0 236 209 220 225 23.2 23.0 227 21.1 222
26.5 22.4 232 227 23.2 231 237 209 220 226 233 23.0 227 211 222
27.0 22,5 233 227 23.2 232 23.8 21.0 22.0 226 23.4 23.0 228 21.2 223
27.5 226 234 228 233 233 239 21.0 221 227 234 231 228 21.2 223
28.0 22.7 23,5 23.0 234 234 240 21.0 221 22.8 235 232 228 21.2 224
28.5 22.8 236 23.1 235 235 241 21.0 22.1 229 236 233 229 . 213 224
29.0 22.8 23.7 23.2 236 236 24.2 21.0 221 23.0 237 233 229 213 224
29.5 229 23.7 234 237 23.7 243 21.0 221 23.1 238 234 230 214 224
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Table 3: Observed surface brightness profiles (continue)

r Mrk 1073 Mrk 1157 NGC 1019 NGC 3185 . UGC 524 UGC 3223 UGC 3995
(" I \4 I \4 R V I \4 I v I \ I v
30.0 23.0 23.8 23.6 23.9 23.8 244 21.0 221 23.2 239 23.4 23.0 21.4 22.4
30.5 23.1 23.9 23.8  24.0 23.8 245 21.0 22.1 23.3  24.0 23.5 23.0 21.4 22.5
31.0 23.2 24.0 24.0 241 23.9 24.6 21.0 22.1 23.4  24.1 23.5 23.0 21.4 22.5
31.5 23.4 24.1 24.2 24.3 24.0 24.6 21.0 22.1 23.4 24.2 23.6 23.1 21.4 22.5
32.0 23.5 24.2 24.2 24.4 24.0 24.7 21.0 22.1 23.5 24.3 23.6 23.1 21.4 22.5
32.5 23.7 24.3 24.3 24.6 24.1 24.7 21.1 22.1 23.6 244 23.7 23.2 21.5 22.5
33.0 23.7 24.4 24.3 24.6 24.2 24.8 21.1 22.1 23.7 24.5 23.7 23.2 21.5 225
33.5 23.9 24.5 24.4 24.8 24.3 24.8 21.1 221 23.8 24.6 238 282 21.5 22.5
34.0 24.1 24.7 24.5 24.9 24.3 249 21.1 22.1 23.8 24.7 23.9 23.3 21.5 22.6
34.5 24.1 24.8 24.7 25.1 24.4 25.0 21.1 :22.1 23.9 248 23.9 233 21.5 22.6
35.0 24.2 24.9 24.8 25.1 24.4  25.1 21.1 22.1 24.0 25.0 24.0 23.4 21.5 22.6
35.5 24.3 25.0 = 25.1 24.5 25.1 21.1 22.1 24.1 25.0 24.1 23.4 21.5 22.6
36.0 24.4 25.2 = 25.2 24.6 25.2 21.1 22.1 24.2 25.1 24.2 23.5 21.5 22.6
36.5 24.6 25.2 == 25.2 24.7 25.2 21.1 22.1 =] 25.2 24.3 23.6 21.5 22.6
37.0 24.6 25.3 = 25.3 24.7 25.2 21.2 22.2 - 25.2 24.3 23.6 21.5 22.6
37.5 24.7 25.5 = 25.3 24.8 25.3 21.2 22.2 - 25.2 24.3 23.7 21.5 22.6
38.0 24.7 25.6 = 25.4 24.8 25.3 21.2 22.2 . 25.2 24.4 23.8 21.6 22.7
38.5 24.7 25.7 - 25.5 24.9 25.4 21.2 22.2 = 25.3 24.6 23.9 21.6 22.7
39.0 24.8 25.7 = 25.5 24.9 25.5 21.3 223 - 25.4 24.8 23.9 21.6 22.7
39.5 24.9 25.8 = 25.7 25.0 25.6 2137 223 - 25.5 24.9 24.0 21.6 22.7
40.0 24.9 25.9 - 25.7 25.1 25.6 21.3 223 - 25.5 24.9 24.1 | 21.7 22.8
40.5 = 25.9 - - 25.1 25.6 214 224 - - - 24.2 21.7 22.8
41.0 = 25.9 - - 25.2 25.7 21.4 224 - - - 24.3 21.7 22.8
41.5 - 25.9 - - 25.2 25.7 21.5 22.4 - - - 24.4 21.8 22.8
42.0 — 26.0 - - 25.3 25.8 21.5 22.5 - - - 24.5 21.8 22.9
42.5 = 26.0 = = 25.4 25.9 21.6 22.5 = - = 24.6 21.8 22.9
43.0 - — - - 25.4 25.9 21.6 226 - = - 24.7 21.8 22.9
43.5 = — - — 253D 26.0 21.7 22.6 - = = 24.7 - 21.9 23.0
44.0 = = — = 25.5 26.0 210 22.7 - = = 24.8 219 23.0
44.5 == = = - 25.6 26.0 21.7 22.7 = &= &= 24.9 21.9 23.0
45.0 = - = = 25.6  26.1 21.8 22.8 = = - 25.0 21.9 23.0
45.5 - - — — 25.7 - 21.8 22.8 = - - 25.1 22.0 23.1
46.0 - = = = 25.7 - 21.9 22.9 - = = 25.2 22.0 23.1
46.5 = - o - 25.7 = 21.9 22.9 = = = 25.3 22.1 23.1
47.0 - = — = 25.8 - 22.0 23.0 - = = 25.4 22.1 23.1
47.5 - - - - 25.9 - 22.0 23.0 - - - 25.5 22.1 232
48.0 — - - - 25.9 = 221 23.0 = = - 25.6 22.2 23.2
48.5 = - — - 25.9 - 22.1 23.1 - = = 267 22,2 23.8
49.0 — - - - 26.0 = 22.2 23.2 = - = 25.7 22.3 23.3
49.5 . — — - 26.0 = 223 23.2 = - = 25.8 22.4 23.3
50.0 = - - - 26.0 = 22.3 23.3 - - = 25.9 22.4 23.4
50.5 = - - - = - 22.4 23.4 - = - - 22.4 23.4
51.0 = - - - - - 22.5 23.4 - — = - 22.5 23:8
55 = - - - - — 22.6 23.5 - — - = 22.5 23.5
520 - = = = = - 226 236 - = = - 225 235
52.5 — — — — — = 22.7  23.7 = - = — 22.6 23.6
53.0 - - - — - 22.8 23.7 - = — - 22.7 23.6
53.5 - - - - - - 22.8 239 — - - = 22.7 23.7
54.0 - - - - - 22.9 23.9 - — - - 22.7 23.7
54.5 - - - C - = 23.0 24.0 - = — - 22.8 23.7
55.0 - - - - - - 23.1 24.1 = — = — 22.8 23.7
55.5 == - - - - - 23.2 24.2 - - - - 22.8 23.8
56.0 — s - - - 23.2 24.3 - = — — 22.9 23.8
56.5 - - - — - - 23.3 243 — — = = = =
57.0 —= - - - - - 23.4 24.4 = = = = = -
57.5 —~ -~ - - = - 23:5 24.5 = - = = = -
58.0 - - - - - = 23.6 24.5 = ~ B - - -
585 | - = - = — = 23.6 24.6 - = - - - -

59.0 - - & - - - 236 247 @ - = - - - -
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Table 4: Results of surface brightness profiles’ decomposition into components

Object Band PA b/a My T Me Te mo ro
(1) @ () @ 6 6 (1O ®  ® (0
Mrk 3 I 56.0 0.94 17.31: 0.99 18.54. 3.91 19.30: 6.60
Mrk 3 A% 56.0 0.94 18.32 133 19.27 3.88 21.00 10.88
Mrk 530 I 161.1 0.60 16.15 1.37 18.16 3.37 18.84. 9.48
Mrk 530 v 161.1 0.60 16.83 1.28 18.90 2.95 20.09 11.38"
Mrk 533 R 101.1 0.90 1847 0.91 1838 1.32 19.30 6.98
Mrk 533 \Y 101.1 0.90 17.97 0.90 18.93 1.42 19.99 8.79
Mrk 573 I 91.8 0.91 1644 1.62 18.82 5.57 22.46: 25.71:
Mrk 573 A% 91.8 0.91 17.49 1.69 20.06 5.28 21.88 13.04
Mrk 744 R 62.9 0.51 17.62 231 1940 5.30 2045 22.15
Mrk 744 v 62.9 051 1837 242 20.18 557 2094 21.94
Mrk 955 1 157.0 091 1757 1.94 19.19 3.98 2195 13.22:
Mrk 955 V 157.0 0.91 1846 1.74 20.34 358 2257 13.18
Mrk 1058 I 113.8 0.57 1837 141 1843 - 2.22 18.48 5.41
Mrk 1058 \Y% 113.8 0.7 1924 149 20.12 258  20.06 6.02
Mrk 1066 I 129.0 0.67 16.71 227 18.74 5.61 21.27  17.21
Mrk 1066 .V 129.0 0.67 18.08 - 2.14 20.11 546 2221 17.00
Mrk 1073 I 91.9 070 17.15 145 19.62 4.82 18.66 6.80
Mrk 1073 \Y% 91.9 0.70 18.21 1.28 20.79 4.22 19.84 7.26
Mrk 1157 [ 178.0 -0.96 1746 1.06 1853 2.19 18.46 6.04
Mrk 1157 \Y% 178.0 0.96 18.32 1.04 19.78 2.08 19.69 7.04
NGC 1019 R 39.0 065 19.02 1.91 21.17 394 2098 10.65
NGC 1019 vV 39.0 0.65 19.86 2.07 21.95 4.23 21.65 11.05
NGC 3185 I 130.2 056 17.26 2.30 19.54 556 19.27 14.16
NGC 3185 A% 130.2 0.56 18.45 2.18 20.86 5.36 20.36  13.80
UGC 524 I 1297 095 16.97 141 1945 4.08 2091 12.34
UGC 524 \Y 129.7 0.95 18.25 1.44 20.70 4.07 21.76 11.83
UGC 3223 v 77.0 0.55 19.64 1.8 20.54 2.80 19.78 8.61
UGC 3995 I 95.0 0.55 17.23 295 19.65 8.61 19.58  18.19
UGC 3995 \% 95.0 0.55 18.73 3.39 21.12 10.23 20.94 20.63
Notes: (1) - the object name; (2) - range; (3,4) - parameters of ellipses for the profile construction; (5,6) - parameters of the
micleus; (7.8) - parameters of the bulge; (9,10)- parameters of the disk; PA - in degrees; mn,m.,mo - in "™/0"; 5,72, 70 - in

weseconds; (1) .- uncertain values.

distance (m. = my(re)).

For approximation of the profile of the central
star-like nucleus we used a Gauss function in the
form:

(1) = mg + 0.753r% /w?,

(5)
vhere myg 1s the surface brightness at the centre, w is
the half-width at half maximum intensity. The latter
s determined by the image quality.
At the first stage the decomposition of the profiles
nto the components was performed by selection of
arameters of the components in an interactive mode.
The disk, bulge and the central nucleus brightness
listributions were modelled by equations (1), (2) and
7). respectively. The results of decomposition are giv-
1in Fig. 2b. The great excesses in the central regions
{ the galaxies are caused by the presence of bars and
¢-like structures. The outer parts are accordingly
storted by spiral arms and outer rings.
At the next stage the components were decom-

posed by the non-linear least squares method. To di-
minish the influence of spiral arms and rings in the
outer regions of the disk, an addition Gauss function
was introduced formally:
(6)
where 7, is the position of the maximum on the pro-
file, mg is the additive correction at a distance r., ro
is the scale parameter. The brightness distributions
of the disk and nucleus were approximated by expo-
nential law (1) and Gaussian (5). The brightness dis-
tribution of the bulge at the first stage was simulated
by Vaucouleurs law (2), however, in this case its pa-
rameters would often turn out physically unfit. This
might be due to the small size of the bulge. Besides,
nearly all programme objects possess either bars or
rings, which may essentially distort the profile in the
central regions of the galaxies.

The situation improved considerably when ap-
proximating the brightness distribution of the bulge

m(r) = Tnoe_(r_“)’z/?v“z,
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by generalized exponential law (4) with n = 0.5. That
is why, except for Mrk 3, all the profiles were decom-
posed into the components, using the brightness dis-
tribution of the bulge represented by (4). Only in the
case of Mrk.3 satisfactory results were obtained ap-
plying the Vaucouleurs law for bulge.

5. Results

The results of decomposition of the profile com-
ponents by the numerical non-linear least squares
method are displayed in Fig.2a. .

Here in most of the objects the distribution of the
bulge brightness was modelled by the Gauss function
(4), and only in one galaxy (Mrk 3) the modelling was
done by the Vaucouleurs law (2).

In Fig.2b is shown the profile decomposition in
the interactive mode with application of Vaucouleurs
law (2) for modelling of brightness distribution of
bulge.

It is seen from Fig.2a that nearly in all the ob-
jects the differences between the observed and model
brightness profiles turned out small (the residuals are
presented at the bottom of Fig. 2a,b in stellar magni-
tudes). With the interactive decomposition (the bulge
brightness distribution was represented by the Vau-
couleurs law) the residuals were large (Fig. 2b) due to
the presence of bright bars.

Thus, in the majority of the objects studied, the
brightness distribution of the spherical component
1s impossible to represent satisfactorily by the Vau-
couleurs law. Apparently, the bars, whose distribution
of brightness can be described by a generalized expo-
nential law, are the main contributor to the radiation
of the spherical component of these objects.

The photometric parameters of the different com-
ponents obtained from the decomposition of the
brightness profiles by the numerical non—linear least—
square method are listed in Table4, where the unre-
liable values are marked by the colon. The disk pa-
rameters of the galaxies Mrk 573 and Mrk 955 in the
[ band have been determined with uncertainty be-
cause of the obvious underexposure of the outer parts
of these galaxies (see Section3 in Afanasiev et al.,
1998). For the same reason I image of UGC 3223 was
not analysed. The surface brightness in the I band
for the galaxy Mrk 3 may be shifted by ~ 0.4™ be-
cause of a possible systematic error at zero—point (see
Section 3).

Note that in order to determine the parameters of
the components a two—dimensional method has to be
used, that is analyze the image, but not the bright-
ness profiles. In the paper by de Jong (1996) the de-
composition into components of CCD images of 86
norinal spiral galaxies with well-distinguished disks
(b/a>0.5) was accomplished using both the one—
dimensional and the two—dimensional techniques.

e

When the two—dimensional method was applied, the
brightness distribution of the bulges (bars) was repre-

‘sented by a generalized exponential law. Comparison

of the parameters of the components for both me-
thods of decomposition shows them to be practically
coincident for the disks but considerably different for
the bulges. Therefore extreme care should be used in
treating the parameters of bulges given in Table4.
Nevertheless, the parameters we derived for the
spherical component can be used to determine the
total contribution (bar+ bulge) to the radiation of
the host galaxy. As previously stated, the Gaussian (a

- particular case of the generalized exponential law) can

satisfactorily be applied to represent the sum compo-
nent. In the case of disks the parameters turn out
to be correct even with the one—dimensional decomn-
position into the cornponents (de Jong, 1996), and
they can be compared with those in normal galax-
ies. Consequently we are planning to apply the two-
dimensional method to refine the parameters of the
bulges, while the value derived here may be treated
as a zero approximation.

Using the results of the profile decomposition int
the components, which were obtained by the numer-
ical non-linear least squares method, integral magni-
tudes of the nucleus (N), bulge (B) and disk (D) were
calculated. As the upper limit of integration for the
bulge and nucleus a value of 30 was taken. The disk
was integrated to the maximum radius derived fron
the profile.

Then the integral magnitude of the host galax;
(G=B+D), the ratio of the nucleus luminosity t
the total luminosity of the host galaxy (N/G) and
the contribution of the bulge (disk) to the integra
luminosity of the galaxy (B/G) were determined. The
data obtained are given in Table5.

The mean central surface brightness of the disks
(in ™/0") computed from our data is 20.9£ 1.0 in \
and 19.6 £ 1.0 in I bands.

From our data the mean value of B/G makes
0.22 + 0.18 and 0.21 & 0.17 in the V and | bands
respectively. Hence it follows that the rmean value
relative contribution of the disk component into the
luminosity of the host galaxy is about 0.8, i.e. thes:
are the objects with well pronounced disks.

6. Conclusion

In the present paper results are given of surface pho-
tometry of 15 Seyfert galaxies in the V and I(E
colour bands. CCD images of these objects were ob-
tained with the 1 m Zeiss telescope of SAO RAS. The
limiting measurable surface brightness (at the leve
S/N =~ 5) was (25.0-25.5)™/0" in V and R bands
and (24.0-24.5)™/0" in I band.

A comparison made shows our photometrical re-
sults to be in good agreement with the data of othes
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Table 5: The integral luminosity of the host galazies
(G), the ratio of the nucleus luminosity (N/G) and of
the bulge (B/G) to the integral luminosity of the host
galazy. '

Object Band G N/G B/G
Mrk 530 v 13.22 0.16 0.17
Mrk 533 \% 13.38  0.05 0.07
Mrk 573 A 13.85 041 0.52
Mrk 744 \' 13.17 0.11 0.15
Mrk 955 v 14.62 0.55 0.47
Mrk 1058 'V 14.64 0.08 0.15
Mrk 1066 \Y% 13.84 0.38 0.60
Mrk 1073 \% 13.80 0.09 0.12
Mrk 1157 \' 13.46 0.05 0.08
NGC 1019 \% 14.88 0.13 0.11
NGC 3185 A% 13.25 0.10 0.09
UGC 524 A% 1429 0.23 0.27
UGC 3223 Vv 13.72  0.03 0.05
UGC 3995 v 13.07 0.15 0.21
Mrk 530 [ 12.33  0.15 0.20
Mrk 533 R 13.14 0.02 0.08
Mrk 744 R 12.65 0.12 0.18
Mrk 1058 [ 13.28 0.05 0.15
Mrk 1066 1 12.66 0.50 0.68
Mrk 1073 | 12.70 0.11  0.17
Mrk 1157 I 12,50 0.056 0.11
NGC 1019 R 14.25 0.13 0.11
NGC 3185 I 12.08 0.11 0.11
UGC 524 I 13.31 029 0.34
UGC 3995 I 11.91 0.16 0.20

authors (the differences are within 0.1™).

Surface brightness profiles azimuthally averaged
in elliptical rings have been constructed. In the frame
of a three-component model of the galaxy (nucleus,
bulge, disk), decomposition of the brightness profiles
into components have been performed in two ways: by
the numerical non-linear least squares method and by
the interactive technique. In so doing the brightness
distribution of the nucleus and that of the disk were
represented by the Gaussian and by the exponential
law, respectively. Two functions were used to simulate
the brightness distribution in the bulge: the general-
ized exponential law and the Vaucouleurs law. Satis-
factory agreement between the observed and model
profiles have been found: a) for 14 objects in the case
when the bulge brightness distribution is described by
the Gaussian, as a specific case of the generalized ex-
ponential law; b) for one object (Mrk 3) if the bright-
ness distribution of the bulge follows the Vaucouleurs
aw.

From the results of numerical decomposition of
the brightness profiles into the components the pa-

ameters of the spherical and disk subsystems have

been found. By integrating the model functions with
these parameters, we have obtained: the integral stel-
lar magnitudes of the host galaxies as a sum of lumni-
nosities of the bulge and disk (without Seyfert nucle-
us); the contribution of the bulge (disk) to the lumi-
nosity of the host galaxy; the ratio of the luminosity of
the star—like nucleus to the integral luminosity of the
host galaxy. All the objects studied are spiral galax-
ies (see Table1) slightly inclined to the line of sight
(b/a>0.5 according to Table4) and therefore having.
most likely, a minor proper absorption. Most of the
galaxies have well-distinguished disks whose contri-
bution to the luminosity of the host galaxy is about
80 %.
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