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A
Observations

The sample of WFPC2 fields is presented in this appendix. For each pointing with the Hubble
Space Telescope, Wide Field Planetary Camera 2, the colour mosaic, the position of this
mosaic on the spiral disk, the mask, basic data and reduction comments are presented.

A.1 Colour images
For each field, there is the colorimage made by using the V-Band filter (F555W) as blue, the
I-band filter (F814W) as red and the average of both as the green. The resulting colourimages
were of a higher quality then could be expected by using only 2 photometric filters. The
Hubble Heritage project usually uses three filters to image a spiral disk (often B, V and I). In
the case of NGC 4414, the poster from the Hubble Heritage project is shown as it is based on
the same data but with both mosaics combined and based on three filters. Since the B-band
filter is available only in a few cases (Table ), these were not used in either analysis or in the
production of these color images. The mosaics are from the drizzled data. The pixelscale is
0.05 arcsec. However, not all fields have enough shifts to cover the bad pixels or columns in
these fields. If one band has enough shifts and one does not, the bad columns or pixels show
up as a bright blue or red areas in the colourimages.

The footprint of the WFPC2 mosaic on the galaxy is indicated on a Digital Sky Survey
field. These DSS images are aligned such that North is up and East is right.

A.2 Masks
The masks shown for each exposure are used to distinguish between the disk regions (See
Chapter 2 and 3). The white areas are the “crowded” regions, too crowded with foreground
objects to be of much use in the analysis. The grey areas are the “arm” and interarm regions
respectively grey and light grey. In these figures the borders of the WFPC2 mosaic are indic-
ated in white. As is obvious in the masks, these distinctions are subjective and only based on
the mosaic. The regions were marked using the GIPSY routine blot and regions are marked
beyond the WFPC2 borders simply because of convenience when marking them using blot.
The Planetary Camera, the smallest of the four chips, is shown in the mosaics and masks but
is not used in any of the analysis.
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A.3 Checking basic data

In the thesis the basic data such as right ascension, declination, type, position angle, inclin-
ation and scale radius (R25), come from two catalogs. The third reference catalog (RC3, de
Vaucouleurs et al. (1991)) and the inclination was derived from the axis ratio in the 2MASS
large galaxy atlas (LGA, Jarrett et al. (2003)) or the extended source catalog (Jarrett et al.
2000).

The reason to use these two catalogs was because the RC3 has been established for quite
some time and the values are good for comparison to existing work. The 2MASS survey
is more recent and the near-infrared photometry promised to be a better tracer of the disks,
especially position angle and inclination. Macri et al. (2000) and Macri et al. (2005) present
photometric data for the Distace Scale Key Project galaxies. This CCD data is a good com-
parison set to check the values used in the analysis (Table 3.2)

A.3.1 Scale radius

In this section the scaling radii (R25) from the RC3 catalog are compared to the ones derived
by Macri et al. (2000) and Macri et al. (2005). While the R 25 is an arbitrary scale and It may
be argued that a exponential scalelength is better yardstick of a spiral disk but the photometric
radius R25 is uniformly determined for all galaxies. In addition, much existing work in the
literature uses this radius for scaling. Using it makes it easier to compare to existing extinction
values (e.g. White et al. (2000); Domingue et al. (2000) in Figure 3.9).

Figure A.1 shows the relation between the RC3 value and those from Macri et al. (2005).
The ratio of these values is close to unity and no systematic trend can be discerned. From this
Figure, we concluded that the RC3 value could be used as a scaling length without introducing
systematics into the scaling.

A.3.2 Inclination

Inclination determinations are based on the axis ratio of the 2MASS image (Kleinmann et al.
1994), the sub ba in the catalogs, either the Large Galaxy Atlas (Jarrett et al. 2003) or the
Extended Objects Catalog (Jarrett et al. 2000). The reason to use this determination of the
inclination was twofold. First, in each case, even the LSB galaxies there was a value available,
determined in an identical way for reach galaxy in the sample. Secondly, the near-infrared
images from 2MASS trace the older stellar population in the disk, giving a better indication of
the real inclination than the B-band images used in the RC3 (de Vaucouleurs et al. 1991). The
2MASS images, however, have a short exposure time and spiral arms and other large scale
structure can still skew our estimate of the disk’s inclination. Macri et al. (2000) presented
inclination estimates in several photometric bands for many of our galaxies and these can be
compared to those of the 2MASS axis ratio and the RC3.

Figure A.3 shows the inclinations from Macri et al. (2000) and the RC3 (de Vaucouleurs
et al. 1991), both in the B-band. The agreement is clear but most galaxies seem to have a high
inclination value.

Figure A.2 shows the inclinations from Macri et al. (2000) and those determined from the
2MASS data. It is evident from this plot that the inclinations determined from the 2MASS
span a large range in values then those from Macri et al. (2000). The different inclinations
for our galaxies could be a problem for the conclusions in Chapter 3. The lack of a relation
between the opacity profile on inclination could be attributed to the fact that most of the
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Figure A.1: The R25 for the B band from the RC3 catalog and from Macri et al. (2000, 2005)

Figure A.2: The inclination determined from the axis ratio in the 2MASS catalogs and those
from Macri et al. (2000) in the I band.

galaxies are seen at the same inclination angle. Even then the complete lack of a dependence



166 APPENDIX A: THE SAMPLE OF GALAXIES

Figure A.3: The inclination from the RC3 (de Vaucouleurs et al. 1991) and Macri et al.
(2000) in the photometric B-band.

on inclination of the radial extinction profile still hints towards a flat dust disk.
Figure A.2 does illustrate well that the uncertainty in the inclination is of order 10 degrees.

The poor determination of inclination from the axis ratio alone has been known for quite some
time and much more superior inclination measurements from the dynamics of the HI disk are
available for galaxies with these type of observations.
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Type: SAbd, SAB(s)d
RA 02h 27m 17.0s
Dec +33d 34m 43s
z 0.001845
R25 5.61 arcmin.
D 9.16 Mpc.
AGalactic 0.147 Mag.
I(F814W) 9000.0 sec.
V(F555W) 26400.0 sec.

NGC 925 has some initial drizzle problems,
evident in smeared stars. Several exposures
had an effective exposure time of 1 sec. By
using the ORIENTAT header keyword, the dif-
ferences in rotation between different epochs
could be accounted for sufficiently to drizzle
the WFPC2 data.

Figure A.4: The WFPC2 mosaic, mask and basic data on NGC 925.
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Type: SBb, (R’)SBb(s)b
RA 03h 33m 36.4s
Dec -36d 08m 25s
z 0.005457
R25 5.24 arcmin.
D 17.95 Mpc.
AGalactic 0.039 Mag.
I(F814W) 16060.0 sec.
V(F555W) 66560.0 sec.

NGC 1365 was one of the first foreground
disks analysed due to the prominence of the
background galaxies. It has dust lanes and a
very bright arm region. The Hubble Heritage
team produced a poster based on the WFPC2
observations. Shown here is a new, higher res-
olution mosaic based on our data.

Figure A.5: The WFPC2 mosaic, mask and basic data on NGC 1365.
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Type: SA(rs)b
RA 03h 42m 11.230s
Dec -29d 53m 35.40s
z 0.00505
R25 2.88 arcmin.
D 21.88 Mpc.
AGalactic 0.025
I(F814W) 29700.0 sec.
V(F555W) 58800.0 sec.

Figure A.6: The WFPC2 mosaic, mask and basic data on NGC 1425.
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Type: SAB(rs)c
RA 04h 41m 28.160s
Dec -02d 51m 28.50s
z 0.00239
R25 1.99 arcmin.
D 8.2 Mpc.
AGalactic 0.078 Mag.
I(F814W) 13200.0 sec.
V(F555W) 26400.0 sec.

Selected for a separate cepheid distance pro-
gram to check SN1a distance scale. Most of
the disk is covered by the WFPC2 mosaic.

Figure A.7: The WFPC2 mosaic, mask and basic data on NGC 1637.
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Type: SAcd, SA(s)cd
RA 08h 14m 40.2s
Dec +49d 03m 42s
z 0.001865
R25 3.16 arcmin.
D 11.22 Mpc.
AGalactic 0.097 Mag.
I(F814W) 12760.0 sec.
V(F555W) 28760.0 sec.

Figure A.8: The WFPC2 mosaic, mask and basic data on NGC 2541.
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Type: SA(r)b:;LINER Sy1
RA 09h 22m 02.634s
Dec +50d 58m 35.47s
z 0.00213
R25 4.07 arcmin.
D 14.1 Mpc.
AGalactic 0.030 Mag.
I(F814W) 11000.0 sec.
V(F555W) 26400.0 sec.

NGC 2841 was a separate Cepheid project, fo-
cussing only on this galaxy (proposal 8322)
The color mosaic has a strange uniformness to
it. It is not clear why. NGC 2841 was found by
Block et al. (1996) to have a spiral structure or
dark lanes in the near infrared (K-band). Some
of that can be seen in the right side of the mo-
saic.

Figure A.9: The WFPC2 mosaic, mask and basic data on NGC 2841.
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Type: SA(s)ab;LINER Sy1.8
RA 09h 55m 33.1730s
Dec +69d 03m 55.061s
z -0.00011
R25 13.46 arcmin.
D Mpc.
AGalactic Mag.
F814W 2000.0 sec.
F555W 2000.0 sec.

M81 is the closest galaxy. The field is clearly
more granular then the rest of the mosaics.

Figure A.10: The WFPC2 mosaic, mask and basic data on NGC3031 (M81).
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Type: SBc, SB(rs)c
RA 10h 19m 54.9s
Dec +45d 32m 59s
z 0.002212
R25 4.26 arcmin
D 13.80 Mpc.
AGalactic 0.024 Mag.
I(F814W) 12560.0 sec.
V(F555W) 27760.0 sec.

Successfully reduced and second target for
SFM treatment. The faint spiral arm is visible
in WF fields as a string of star patches. The
A=0 simulation of this galaxy was used for the
trainingset of the selection tool.

Figure A.11: The WFPC2 mosaic, mask and basic data on NGC 3198.
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Type: SB(rs)cd HII:
RA 10h 39m 09.80s
Dec +41d 41m 15.9s
z 0.00247
R25 3.09 arcmin.
D Mpc.
AGalactic Mag.
I(F814W) 10400.0 sec.
V(F555W) 25300.0 sec.

This data-set was added later.

Figure A.12: The WFPC2 mosaic, mask and basic data on NGC 3319.
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Type: SBb SB(r)b;HII
RA 10h 43m 57.8s
Dec +11d 42m 14s
z 0.002595
R25 3.71 arcmin.
D 10.0 Mpc.
AGalactic 0.054 Mag.
I(F814W) 9830.0 sec.
V(F555W) 31900.0 sec.

Drizzled fine, very smooth inner parts, clear
dust lanes. hardly any field galaxies (hard
to detect as well) and quite a number of
starclusters.

Figure A.13: The WFPC2 mosaic, mask and basic data on NGC 3351.
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Type: SA(s)d
RA 11h 18m 16.06s
Dec -32d 48m 42.1s
z 0.00243
R25 6.15 arcmin.
D 6.64 Mpc.
AGalactic 0.156 Mag.
F814W 7380.0 sec.
F555W 20759.0 sec.

More spureous detections in the SFM seem the
result of the resolving of the disk. One of the
closest galaxies. A second WFPC2 field is
available. Scheduled to be completely imaged
with the ACS.

Figure A.14: The WFPC2 mosaic, mask and basic data on NGC 3621.
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Type: SA(s)d
RA 11h 18m 16.06s
Dec -32d 48m 42.1s
z 0.00243
R25 6.15 arcmin.
D 6.64 Mpc.
AGalactic 0.156 Mag.
F814W 7800.0 sec.
F555W 5200.0 sec.

Second field on NGC3621. The V and I data
were taken at different dates; 2000-12-29 for
the I-band and 2001-01-01 for the V-band.
Crosscorrelated to match.

Figure A.15: The WFPC2 mosaic, mask and basic data on NGC 3621-OFF.
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Type: SAB(s)b;LINER Sy2
RA 11h 20m 15.02s
Dec +12d 59m 29.5s
z 0.00243
R25 4.56 arcmin.
D 10.05 Mpc.
AGalactic 0.063 Mag.
F814W 25000.0 sec.
F555W 58800.0 sec.

NGC3627 has an unusual number globular
clusters in this field. This data was used by
Dolphin and Kennicutt (2002a,b) to hunt for
star clusters.

Figure A.16: The WFPC2 mosaic, mask and basic data on NGC 3627.
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Type: SABbc, SAB(s)bc;LINER
RA 12h 22m 54.9s
Dec +15d 49m 21s
z 0.005240
R25 3.71 arcmin.
D 15.21 Mpc.
AGalactic 0.051 Mag.
F814W 17150.0 sec.
F555W 32750.0 sec.

Seems to suffer from similar problem as
NGC925. No rotation recovered however.
Turned out be small shift in drizzle procedure.
Note that the first two V images predate the I
images somewhat.

Figure A.17: The WFPC2 mosaic, mask and basic data on NGC 4321.
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Type: SAc, SA(rs)c?
RA 12h 26m 27.2s
Dec +31d 13m 24s
z 0.002388
R25 1.82 arcmin.
D 17.70 Mpc.
AGalactic 0.038 Mag.
F814W 1600.0 sec. / 10230.0 sec.
F555W 1600.0 sec. / 32430.0 sec.
F606W 160 sec.

Bit small galaxy for SFM but very well
sampled with two WFPC2 fields. Redone with
Aspera5, in the case of a small number of
frames, prudent not to throw away too many
values in making the median image. Aspera5
has this check now. One field was taken by
the Hubble Heritage Project to construct the
above colorimage. The floculant nature of the
galaxy is not very conductive for SFM: large
number of false selections. It would seem that
this galaxy (and NGC4603) are a limit of the
SFM.

Figure A.18: The WFPC2 mosaic, masks and basic data on NGC 4414.
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Type: SBm, SB(rs)m
RA 12h 31m 39.3s
Dec +03d 56m 23s
z 0.005771
R25 1.99 arcmin.
D 14.86 Mpc.
AGalactic 0.048 Mag.
F814W 16000.0 sec.
F555W 68000.0 sec.

NGC4496A was imaged to find Cepheid to
calibrate the distance found from 1960F (Saha
et al. 1996b). The assumption is that this is
superposed pair of galaxies as argued by Filip-
penko et al. (1988) based on radial velocities.
However, Arp (1990) argues in favour of an
interacting pair.

Figure A.19: The WFPC2 mosaic, mask and basic data on NGC 4496A
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Type: SAB(s)bc HII/LINER
RA 12h 34m 08.50s
Dec +02d 39m 10.0s
z 0.00579
R25 3.09 arcmin.
D 14.1 Mpc.
AGalactic 0.043 Mag.
F814W 25000.0 sec.
F555W 60000.0 sec.

Figure A.20: The WFPC2 mosaic, mask and basic data on NGC 4527.
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Type: SABc, SB(s)0 0
RA 12h 27m 40.5s
12h34m20.31s Dec +13d 04m 44s
+08d11m51.9s z 0.002672
R25 3.54 arcmin.
D 15.78 Mpc.
AGalactic 0.038 Mag.
F814W 31200.0 sec.
F555W 48800.0 sec.

Lots of spiral arm visible. NGC 4535 was used
as an example of arm and disk segmentation on
posters.

Figure A.21: The WFPC2 mosaic, mask and basic data on NGC 4535.
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Type: SAB(rs)bc
RA 12h 34m 27.15s
Dec +02d 11m 16.5s
z 0.00603
R25 3.79 arcmin.
D 14.93 Mpc.
AGalactic 0.035 Mag.
F814W 20000.0 sec.
F555W 62000.0 sec.

This is the data first analysed by González
et al. (1998). Some problems with the small
shift in y direction are visible as blue rows in
the image. A detailed discussion comparing
the analysis by González et al. (1998) and this
thesis is presented in Chapter 2.

Figure A.22: The WFPC2 mosaic, mask and basic data on NGC 4536.
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Type: SBb ,SBb(rs);LINER Sy
RA 12h 35m 26.4s
Dec +14d 29m 47s
z 0.002205
R25 2.69 arcmin.
D 16.22 Mpc.
AGalactic 0.074 Mag.
F814W 30900.0 sec.
F555W 48500.0 sec.

The disk is very smooth and as a consequence,
the images are hard to cross-correlate and
drizzle. Later versions of the script dealt with
this better.

Figure A.23: The WFPC2 mosaic, mask and basic data on NGC 4548.
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Type: SAB(rs)cd HII
RA 12h 35m 57.69s
Dec +27d 57m 35.1s
z 0.00272 ( 0.00272 km/s)
R25 5.36 arcmin.
D 10.88 Mpc.
AGalactic 0.034 Mag.
F814W 2000.0 sec.
F555W 2000.0 sec.

One of the ULX (the Ultra-Luminous X-ray
sources) optical identification fields. Shorter
exposures but very usefull nonetheless.

Figure A.24: The WFPC2 mosaic, mask and basic data on NGC 4559.



DATA, MASKS AND MOSAICS 189

Type: SA(r)d
RA 12h 36m 56.380s
Dec +14 d13m 02.50s
z 0.00114
R25 1.82 arcmin.
D 14.9 Mpc.
AGalactic 0.091 Mag.
F814W 24000.0 sec.
F555W 10400.0 sec.

Added later in the project. NGC4571 has a
clear bright node northeast of the center. Spec-
troscopic follow-up for a positive identifica-
tions would be interesting. Is it in the disk or
behind it? (Dwarf?) Elliptical? Or reddened
superstarcluster? Or even a merger remnant?

Figure A.25: The WFPC2 mosaic, mask and basic data on NGC 4571.
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Type: SA(rs)bc
RA 12h 40m 55.21s
Dec -40d 58m 35.0s
z 0.00855
R25 1.70 arcmin.
D 33.3 Mpc.
AGalactic 0.325 Mag.
F814W 14800.0 sec.
F555W 58800.0 sec.

Reduced fairly smoothly. This galaxy is rather
far away. As a result, many spurious candid-
ates found by the algorithm from dust lane
artefacts.

Figure A.26: The WFPC2 mosaic, mask and basic data on NGC 4603.
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Type: SABbc, SAB(rs)bc
RA 12h 42m 52.4s
Dec +13d 15m 27s
z 0.003369
R25 1.38 arcmin.
D 21.98 Mpc.
AGalactic 0.050 Mag.
F814W 13000.0 sec.
F555W 58800.0 sec.

F814W filter persisted to have cosmics. Re-
done and the problem turned out to be similar
to NGC4414-1 (low number of exposures).

Figure A.27: The WFPC2 mosaic, mask and basic data on NGC 4639.
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Type: SABab, SAB(r)ab pec Sy2
RA 12h 50m 26.6s
Dec +25d 30m 06s
z 0.004023
R25 5.36 arcmin.
D 12.36 Mpc.
AGalactic 0.023 Mag.
F814W 32430.0 sec.
F555W 8730.0 sec.

WF2 corner is very crowded. The rest of the
mosaic is on a faint spiral arm. The F814W
band has trouble reducing, probably due to
lack of objects to crosscorrelate. Not many
galaxies but not many apparent dust lanes
either.

Figure A.28: The WFPC2 mosaic, mask and basic data on NGC 4725.
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Type: SA(s)bc pec;HIISy2.5
RA 13h 29m 52.711s
Dec +47d 11m 42.62s
z 0.00154
R25 5.61 arcmin.
D Mpc.
AGalactic Mag.
F814W 2000.0 sec.
F555W 2000.0 sec.

One of two suitable WFPC2 fields on NGC
5194, also known as M51. The recent Hubble
Heritage project effort to image this galaxy
with the ACS in three photometric bands will
result in an excellent dataset for further SFM
analysis.

Figure A.29: The WFPC2 mosaic, mask and basic data on M51-1.
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Type: SA(s)bc pec;HIISy2.5
RA 13h 29m 52.711s
Dec +47d 11m 42.62s
z 0.00154
R25 5.61 arcmin.
D Mpc.
AGalactic Mag.
F814W 2000.0 sec.
F555W 2000.0 sec.

In the top of the mosaic, the companion galaxy
is visible. Despite the dark region between the
two disks, there are nearly no distant galaxies
there, implying quite some extinction.

Figure A.30: The WFPC2 mosaic, mask and basic data on M51-2.
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Type: SAB(rs)cd HII
RA 20h 34m 52.336s
Dec +60d 09m 14.21s
z
R25 5.74 arcmin.
D 11.48 Mpc.
AGalactic 0.663 Mag.
F814W 2000.0 sec.
F555W 2000.0 sec.

One of the ULX (the Ultra-Luminous X-
ray sources) optical identification fields.
Shorter exposures but very usefull nonethe-
less. NGC6946 is at a low Galactic latitude.
As a result, it has the highest Galactic extinc-
tion as well as many foreground stars.

Figure A.31: The WFPC2 mosaic, mask and basic data on NGC 6946.
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Type: SAb, SA(s)b LINER
RA 22h 37m 04.1s
Dec +34d 24m 56s
z 0.002722
R25 5.24 arcmin.
D 14.72 Mpc.
AGalactic 0.176 Mag.
F814W 9860.0 sec.
F555W 40660.0 sec.

Faint spiral arm clearly distinguishable. This
field might have an overdensity of distant
background galaxies. The A = 0 simulation
of this galaxy was used for the trainingset of
the selection tool.

Figure A.32: The WFPC2 mosaic, mask and basic data on NGC 7331.
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Type: SA(s)c LSB (R’)SB(rs)m
RA 02h 49m 08.60s
Dec +02d 07m 38.2s
z 0.00907
R25 2.40 arcmin.
D 14.7 Mpc.
AGalactic 0.156 Mag.
F814W 15600.0 sec.
F555W 15000.0 sec.

Set of two LSB face on galaxies used in a
search for globular clusters in LSB galaxies.

Figure A.33: The WFPC2 mosaic, mask and basic data on UGC 2302.
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Type: (R)SA(r)a? LSB
RA 11h 39m 14.8s
Dec +17d 08m 37s
z 0.02118
R25 0.83 arcmin.
D 84.68 Mpc.
AGalactic 0.055 Mag.
F814W 10100.0 sec.
F555W 10100.0 sec.

One of two LSB face on galaxies used in a
search for globular clusters in LSB galaxies.
Its distance seems too high given the detail
seen in the WFPC2 image.

Figure A.34: The WFPC2 mosaic, mask and basic data on UGC 6614.


