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ABSTRACT

In this paper, we investigate the correlation between the radial ultraviolet color distribution and the shapes
of the ultraviolet isophote for elliptical galaxies (M32, NGC 1399) and spiral bulges (of M31, M81) by using
their archival UIT images. For M31, M81, and NGC 1399, the radial ultraviolet color distributions show a
two-component trend; as the distance from the galactic center increase the color becomes redder in the inner
region while it becomes bluer in the outer region. On the other hand, the color of M32 continues to become
bluer with the increasing galactocentric distance. We also find, unlike the optical/IR images, significant vari-
ations of the position angle and the ellipticity in the ultraviolet isophotes of M31, M81, and NGC 1399
through the inner regions. For M32, the variation is significant in the outer region. Since these variation
implies the triaxiality of their intrinsic shapes, we suggest that the early-type galaxies and spiral bulges with
a radial color gradient in ultraviolet tend to have a triaxiality. On the other hand, the shape parameter char-
acterized by the fourth order cosine Fourier coefficient of the isophote, a(4)/a, indicates that the systematic
deviations of the ultraviolet isophotes of the four galaxies are smaller than ~0.2% in units of the semi-major
axis. The latter result implies that the ultraviolet isophotes of the galaxies have a pure elliptical shape rather
than the boxy or disky shapes. Therefore, there is no clear evidence of correlation between the radial ultra-
violet color gradient and the boxy/disky shapes of isophotes.
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I. INTRODUCTION

Ultraviolet (UV) observations of elliptical galaxies and
spiral bulges offer an important means of understanding
evolution of hot stellar populations in the systems and
the galaxy formation and evolution. The balloon/rocket-
borne experiments and space telescopes flown on satel-
lites have derived several distinctive UV characteristics
in the systems (O’Connell 1999). One of the most
important finding is the UV excess (UVX) phenomenon
of these systems, which was first discovered from the
observation of some nearby ellipticals and the central
bulge of the M31 by using the detector mounted on
OAO-2 satellite (Code 1969; Code & Welch 1979).
Before these observations, appreciable number of stars
hotter than their main sequence turnoffs was not
expected. To date, UVX has been found in many nor-
mal ellipticals and bulges of spiral galaxies. The
strength of UVX varies considerably by about 2~3 mag
in FUV-V colors (e.g., Burstein et al. 1988; Dorman,
O’Connell & Rood 1995). Candidates of hot UV-bright
stellar objects include massive OB stars, low-mass stars
in advanced stage of stellar evolution, and low-mass
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products of binary interactions. Recent observational and
theoretical evidences show that the main component
responsible for the strong UV emission-is the old pop-
ulation of these systems, i.e., the low-mass, small-enve-
lope, helium-burning stars in horizontal branch and
subsequent phase of evolution (see O’Connell 1999 for
review).

From the photometry of the UIT images obtained by
using 1990 Astro-1 mission, O’Connell et al. (1992)
found strong radial gradients in FUV-NUV color for
two ellipticals (M32, NGC 1399) and bulges of two spi-
ral galaxies (M31, M81). They found that the UVX
became stronger as the galactocentric distance decreases
for three galaxies (i.e., M31, M81, and NGC 1399),
implying the possibility that a hot UV population is
more strongly concentrated at the center of the galaxies.
On the other hands, they found M32 exhibited a large
reversed gradient, may be caused by the age gradient,
where the stars in the central regions are tend to be
younger.

Ohl et al. (1998) presented the FUV (1500 A) surface
brightness and FUV-B color profiles for 8 E/SO galaxies
by using the images taken with the UIT during the
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Astro-2 mission. They found that the radial FUV pro-
files of 3 galaxies (M60, M49, and NGC 3379) were
more consistent with an exponential function than r'* de
Vaucouleurs law, while the B-band profiles of all eight
objects were well fitted by de Vaucouleurs law. The
FUV-B color became redder with increasing r in all
cases except M32, implying that the FUV light is more
concentrated at the galaxy center than in the optical
band. However, they found no correlation between the
gradient in the FUV-B color and metallicity based on
Mg absorption features, suggesting that metallicity is not
the sole parameter controlling the UVX component in
old populations.

Several evidences have been presented on the correla-
tions of the UVX to other properties of the elliptical
galaxies and spiral bulges. Metal abundance and age
differences are the two simplest explanations of the
UVX variations (Burstein et al. 1988; Lee 1994; Park &
Lee 1997). It was proposed that the UV output might
also be affected by other properties coupled with metal-
licity and age, such as mass loss processes on the RGB
and the helium abundance of the UVX populations (e.g.,
Greggio & Renzini 1990; Chiosi 1996; Yi, Demarque,
& Oemler 1997). More interestingly, Longo et al
(1989) and Bender & Mollenhoff (1987) mentioned that
ellipticals with stronger UVX components are more
likely to have boxy isophotal shapes. Observational
(Nieto 1989; Bender 1988) and theoretical works (Bin-
ney & Petrou 1985; May, van Albada, & Norman 1985)
proposed the possibility that boxy isophotes can be pro-
duced by the galactic interaction and merger. It is, there-
fore, possible that the UVX is influenced by the
dynamical environment of galaxies.

On the other hand, there has been very few attempts
to investigate the dependence of the UVX on galaxy
morphology in the UV isophote (cf. O’Connell 1999,
Kuchinski et al. 2000). The UV surface photometries
performed by O’Connell et al. (1992) and Ohl et al.
(1998) were based on the simple circular annuli pho-
tometry to the NUV and FUV images of the galaxies,
and thus their results do not provide information about
the correlation between the UV isophote morphologies
and the radial UVX gradient.

In this paper, we report the results of the UV surface
photometry based on the more sophiscated ellipse fitting
to the NUV and FUV images of nearby ellipticals (M32
and NGC 1399) and spiral bulges (M31 and M&81)
obtained from the UIT Astro-1 mission and examine the
correlations between the radial gradient in the UVX and
the isophote shape parameters of the sample galaxies.

The paper is organized in the following way. In
Section 2, we describe the details of the archival UIT
data. In Section 3, we describe the UV surface photom-
etry based on the ellipse fitting to the isophote and

Table 1. UIT images used in this study

Exposure time

Target Image number Bandpass

(s
M31 nuv0236 - Al 330
M31 fuv0266 B1 384
M32 nuv0388 Al 583
M32 fuv0485 B1 582
MS1 nuv0442 Al 639
MS1 fuv0556 B1 640
NGC 1399 nuv0216 Al 1099
NGC 1399 fuv0232 Bl 1454

present the UV surface brightness and color profiles. In
Section 3, we present the results of the isophote shape
analysis including the radial variations of the position
angle, ellipticity, and a(4)/a. In Section 4, we discuss
the correlation between the radial UVX variation and
the the shape parameters and the other properties. We
summarize our findings in Section 5.

II. UIT DATA

The NUV and FUV images of the sample galaxies are
obtained from the archival UIT data of Astro-1 mission
in 1990. The UIT is a 38-cm Ritchey-Chrétien telescope
with a focal ratio of 9.0 and a 40 field of view.
Stecher et al. (1992, 1997) described the UIT instrumen-
tation and initial data reduction process, including digi-
tization, linearization, flat-fielding, and geometric distor-
tion corrections. Standard UIT data process produces
several images at each stage of the batch data reduction
procedures (Hill et al. 1993). Among them, we use the
“north-up undistorted intensity” images. They have a
2048x2048 format and are resampled and rotated to
north-up and east-left format with distortion remcved.
The resulting image scale is 11”7.14 per pixel.

We select images with the deepest exposures in NUV
Al and FUV Bl filters. The FUV Bl and NUV Al
passbands are centered at 1520 A and 2490 A with
widths 354 and 1150 A, respectively. The expcsure
numbers, passbands, and exposure times of the images
used in this investigation are listed in Table 1.

III. UV SURFACE PHOTOMETRY
AND RESULTS

(a) Data Acquisition

We estimate the sky levels in NUV and FUV frames
of each galaxy by measuring intensities in ~20 different
positions away from the galaxy. We adopt the median
value of these measurements as a sky level of each
frame. Typical sky levels are (1520 A)>23.3 mag arc-
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sec” and 132490 A)>24.5 mag arcsec’. In case of
M32, however, the sky level is somewhat bright, i.e.
1x(1520 A)~22.0 mag arcsec? and (2490 A)~24.0
mag arcsec™> due to the contamination from the outer
disk of M31. For the bulges of M31 and MS8I, there
would be the exponential disk contribution to the back-
ground level. It is worth noting here that the UIT tele-
scope used Kodak Ila-O film as its detector, which is
not a linear device. Therefore the final intensity images
of UIT, unlike those of CCDs, still have base level plate
fog remaining. We note, however, that the UV surface
brightness and color over the inner region of the galax-
ies are not strongly affected by the variation of back-
ground error up to 0.7 mag (O’Connell et al. 1992).
An error of +0.7 mag in the level of background is
actually error of nearly a factor of 2 in surface bright-
ness, and most of the background errors are smaller
than this in the UIT data. We should note, however,
even an error of only 0.2 mag in background level is
~20% in background brightness. We, therefore, keep in
mind the uncertainty caused by the irregular pattern of
plate fog on films.

To fit ellipse to the isophotes of the sample galaxies,
we use the ELLIPSE task in the ISOPHOT package
(Busko 1996) which is a part of the external IRAF
package STSDAS. In this process, we first determine
the accurate position of the galaxy on the ~3" pixels
median-filtered NUV image by applying the CENTER
task in IRAF to the ‘area around the visual center with
a typical radius of 10~20 pixels. The center position is
double checked by examining the corresponding contour
maps and intensity profiles. We then mask out fore-
ground stars and any artifacts on the images before the
ellipse fitting. The ellipse center is fixed, and the ellip-
ticity and the position angle are then determined by run-
ning the ELLIPSE task on the NUV frame of each
galaxy. Ellipse fitting is done at a number of discrete
radii with a step of 5 pixels (corresponding to 5".7) to
diminish the crowding effect caused by the typical ~3"
FWHM of most UIT frames. The ellipse parameters
derived on the NUV frame are then used to obtain the
surface brightness profiles of FUV image of the galaxy.
The ellipse fitting was stopped at the low signal-to-noise
region of NUV frame, in which the small values of the
radial intensity gradient induce the meaningless values
for the ellipse parameters. The surface brightness mea-
surements in the monochromatic system are given as
Hy=—2.5log fyA-21.1, where f; is the incidence flux in
units of ergs s'em™A~!, and A is the area of the ellipse
in arcsec™.

(b) UV Surface Brightness and Color Distribution

Figure 1 shows the surface brightness profiles of the
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Fig. 1. NUV(square) and FUV(circle) surface brightness profiles
of the sample galaxies, M31, M32, M81, and NGC 1399,

sample galaxies in NUV and FUV passbands. The pro-
file of each galaxy is plotted as a function of the equiv-
alent radius, which is defined by r = .Jab, where a
and b are the semi-major and semi-minor axis of the
ellipse, respectively. Errors in surface brightness profiles
are estimated from the root mean square scatter of the
intensity data along the fitted ellipse. It is apparent that
the surface brightness profiles follow a de Vaucouleurs
law both in NUV and FUV passbands. From the simple
concentric annuli surface photometry for the same gal-
axies, O'Connell et al. (1992) showed that the mean sur-
face brightness profiles follow the de Vaucouleurs law,
while some other early-type galaxies have their FUV
profiles of the exponential function (Ohl et al. 1998).
The general features of the NUV and FUV profiles of
M31 and M8 are in agreement with the explanations of
O'Connell et al. (1992). Our UV surface brightness pro-
files of M31 bulge extend to ~340". We note that Kent
(1983, 1987) claimed the fraction of light contributed by
the disk to the bulge profile inside 360" of M31 is neg-
ligible assuming the r'* law describe the bulge profile.
Our FUV surface brightness distribution of M32 is con-
sistent with the profile of Ohl et al. (1998). NGC 1399
shows, however, a significantly different shape of the
FUV profile in the region of r>30" in comparison with
the result of O’Connell et al. (1992), i.e., Au~1.0, while
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the NUV profiles are reasonably consistent each other.
This result will affect the UV color distribution at the
outer region of NGC 1399.

The UV colors defined by (152-249)=m;(1520 A)-
m; (2490 A) in Figure 2. Because the extinction by
internal dust is unlikely to be important in the UV color
determination of the sample galaxies (O’Connell et al.
1992), no extinction correction is applied. It is apparent
that the mean colors and color ranking of the galaxies
in the central 20" region are in a good agreement with
the results of O’Connell et al. (1992). We also con-
firmed the finding of O’Connell that the UV color
becomes bluer as the galaxy is more luminous. Indeed,
NGC 1399 is the most luminous one among the sam-
ples, while M32 is the faintest one. In the central
regions of the three galaxies (M31, M81, and NGC
1399), the UV colors become bluer with decreasing
radius. On the other hand, the color of M32 becomes
redder toward the center.

The interesting feature of the UV color profiles in
Figure 2 is that the radial UV color gradients are
reversed in the outer parts of the three galaxies (i.e.,
M31, M81, and NGC 1399), in contrast to the inner
regions. The UV color gradients become bluer outward
in the outer parts of the color profiles of two spiral
bulges; r>100" for M31 and r>40" for M81. NGC 1399
also has the same trend of the UV color gradient in the
outer region r>40". As expected in the FUV surface
brightness profile of NGC 1399 in Figure 1, the UV
color distribution of NGC 1399 at outer region is sig-
nificantly different to the result of O’Connell et al.
(1992). These two-component trends in UV color pro-
files of these galaxies were not found in the previous
study of O'Connell et al. (1992). Note that the outmost

r (arcsec)
Fig. 2. FUV(1500 A)-NUV(2490 A) color distributions of the sample galaxies.

radii of their simple concentric annuli photometries were
truncated at much smaller radii, ie., r~100" for M31,
r~50" for M81, and r~80" for NGC 1399, within which
the UV color gradients of the three galaxies are still
smooth in the sense of redder from the centers. On the
other hand, the color gradient of M32 continuous to
become bluer outward up to r~100". The UV color gra-
dients of M32 found by O’Connell et al. (1992) and
Ohl et al. (1998) also show a consistent trend to our
result out to r~50".

(c) UV Isophote Shape Analysis

The radial variation of the ellipticity, & and the posi-
tion angle, PA, of individual galaxies are presented in
Figure 3 for the sample galaxies. The position angle
was measured from the north towards the east. To com-
pare the variations measured in other passbands, we also
provide the ellipticity and position angle profiles mea-
sured in optical/near-IR passbands adopted from Kent
(1983) for M31 in r-band, Peletier (1993) for M32 in R-
band, Tenjes (1992) for M81 in B-band, Franx, Illing-
worth, & Heckman (1989) for NGC 1399 in R-band.
Because the position angle variation data of M81 were
not available in other passbands, we compared the posi-
tion angle of the optical major axis provided by Feri et
al. (1996) and plotted in Figure 3 as an arrow.

Several features in the profiles of Figure 3 are nota-
ble. The PA and & change significantly in the inner
regions of M31, M81, and NGC 1399. Remind that
these galaxies show UVX gradients bluer inward in the
inner region. These changes along with isophotal twists
are considered as evidences of the triaxiality of stellar
systems (Stark 1977). In the inner regions of these gal-
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Fig. 4. Radial profiles of the fourth order Fourier coefficient a(4) for
semi-major axis length of the corresponding isophote.

axies, the variations in the optical/near-IR passbands,
however are much smaller than those in the UV. For
case of M32, for which its UV image show reversed
color gradient, the profile of PA and & measured in UV
passband are similar to that measured in R-band, and no
significant radial variations are appeared throughout the

10 100
r{arcsec)

the sample galaxies. We use the parameter a(4)/a, where a is the

inner region (r<50"). In the outer part of M32, however,
there is a significant difference between the profiles
measured in UV and R-band.

It is well known fact that the isophotes of a large
fraction of elliptical galaxies show systematic deviations
from pure ellipses (Jerdrzejewski 1987; Bender, Débere-
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iner, & Mollenhoff 1988; Bender et al. 1989; Milvang-
Jensen & Jgrgensen 1999). For most spheroidal galax-
ies, the dominating fourth order cosine coefficient a(4)
is generally used to distinguish between the boxy
(a(4)<0) and disky (a(4)>0) shapes. From a magnitude-
limited optical sample of northern elliptical galaxies,
Bender et al. (1988) found that 80% of the galaxies
show systematic deviations larger than 0.2% in units of
the semi-major axis length. These deviations are exam-
ined to our sample galaxies by applying the Fourier
transform to the azimuthal variations of the UV iso-
phote.

The radial profiles of a(4) are shown in Figure 4 for
the sample galaxies. Here, we adopt the parameter a(4)/
a, where a is the semi-major axis length of the corre-
sponding isophote, rather than a(4) itself in order to use
the scale free parameter. The mean values of a(4)/a for
all four galaxies indicate that the systematic deviations
of isophote are much smaller than a(4)/a~0.2%. Neither
significant radial changes in a(4)/a are shown in Figure
4 for the sample galaxies. These results indicate that the
UV isophotes of the sample galaxies have pure elliptical
shapes, i.e., neither boxy nor disky.

IV. DISCUSSION

In the previous section, we confirmed that the NUV
and FUV lights of the nearby elliptical galaxies (M32,
NGC 1399) and spiral bulges (M31, M81) are distrib-
uted smoothly, following the de Vaucouleurs law of the
surface brightness profiles, indicating that there is no
evidence of emissions by young and massive stars, i.c.,
clumps or knots, in these old stellar systems (cf. O’Con-
nell et al. 1992). Also, the UV surface photometry,
which has been applied by the ellipse fitting, delivered
the evidence for the radial color gradients in UV of
large amplitude in these sample galaxies. Three of them
(M31, M81, and NGC 1399) show a two-component
trend, in which the UV color becomes bluer inward
through the inner regions and becomes bluer outward at
the outer regions. For M32, however, the color contin-
ues to become bluer as the galactocentric distance
increases.

The properties of the UV color distributions in the
sample galaxies are very different from the behavior of
early-type galaxies at optical/IR wavelengths (e.g., Pele-
tier et al. 1990) as pointed by O’Connell et al. (1992).
Note that early-type galaxies with old stellar populations
typically exhibit remarkably homogeneous color and
have a small color gradient in the optical passband, and
the optical colors of more luminous galaxies are slightly
redder. This leads the fact that the two-component struc-
ture in the UV color profiles in Figure 2 is a distinct
behavior for the UVX phenomena. Ohl et al. (1998)

found the breaks in the FUV-B color slopes of seven
early-type galaxies, i.e., the inner plateau and a steep
reddening outward, which are not common in optical
gradient, either. The radial UV color distribution of M32
is also very important because there is evidence of inter-
mediate age (<8 Gyr) population and the radial age gra-
dient in M32 (O’Connell 1999, and references therein).
Peletier (1993) claimed, however, that the metallicity
and the age of the outer region (up to r=30") of M32
are not different from those of the center, since all cpti-
cal and infrared colors, as well as the infrared CO
bands are constant in M32 as a function of radius, and
since there is no evidence of the absorption line gradi-
ents such as in Mg, (Davidge 1991).

The position angle and the ellipticity variations on the
isophote represent the dynamical structure of the system.
The position angle profiles are used to estimate the iso-
phote twist, which is direct evidence of the triaxiality of
the system. The mean ellipticity of the boxy ellipticals
tends to be smaller than ellipticals with purely elliptical
isophote in optical passband (Bender et al. 1989). For
M31, M81, and NGC 1399 in which remarkable radial
UV color gradients exist in the sense bluer inward
through the inner region, the position angle and the
ellipticity in UV images vary significantly through the
inner region as shown in Figure 3, while those in the
optical/near-IR do not show a significant variation. Sim-
ilar results were drawn by Reichen et al. (1994) from
the investigation of the UV image of M81. They found
that the ellipticity decreased from 0.33 at a=50" to 0.28
at a=30". They also confirmed that these variations are
not simply artifacts of nonuniform extinction. We there-
fore suggest that the radial UVX in early-type galaxies
and spiral bulges has been influenced by the dynamical
structure of the UVX populations. In addition, the dif-
ferent distributions in the position angle and ellipticity
in UV and optical/IR isophotes indicates three dimen-
sional distribution of the UV population must differ
from that of the optical population.

In case of M32, there are significant variations of the
position angle and ellipticity in the outer part. This fea-
ture is not the same in the case of the giant elliptical
galaxy NGC 1399 in our sample. M32 is tidally trun-
cated by interaction with neighboring M31. Moreover,
M32 is classified as a compact elliptical galaxy, while
NGC 1399 is a giant elliptical galaxy. It has been thought
that compact elliptical galaxies are the remnants of
ellipticals or spirals after a tidal interaction with a much
larger galaxy. Also, the optical/IR color gradients in
compact and dwarf ellipticals are different from those of
giant elliptical galaxies (Peletier 1993). Therefore, tidal
interaction with the massive companion galaxy M31
may have had strong effects on the dynamical structure
of M32, and then the spatial distribution of the UVX
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populations.

There has been some evidences that the emission in
UV and optical passbands of early-type galaxies is cor-
related to the shape of their isophotes, ie., boxy or
disky shapes. As noted in the introduction, Longo et al.
(1989) presented a correlation between the isophote
shape parameter as/a and the UV color index; boxy gal-
axies are found to be UV brighter than disky galaxies.
Peletier et al. (1990) also found a similar tendency that
the more boxy shape of the isophote, the smaller color
gradients in B-R and in U-R. In this paper, however, we
could not find any strong evidence supporting the cor-
relation between the UV color gradient and the isopho-
tal shapes. Note that deviations for the boxy or disky
shapes are common at 1% level as presented by several
authors (e.g., Bender et al. 1988; Peletier et al. 1990).
As shown in Figure 4, however, the UV isophotes of
the sample galaxies are close to pure ellipse with the
small value of the fourth order cosine coefficients, i.e.,
la(4)/al<0.002, rather than boxy or disky shape, although
there was evidence that the shape of the M31 bulge is
boxy in the r-band isophotes (Kent 1983, 1987). More-
over, no significant radial change of a(4)/a is shown in
Figure 4.

The UV flux of a galaxy can be affected by several
other facts. The main interpretation of the UV color
variations in elliptical galaxies and the spiral bulges
includes the metal ablundance and age differences of the
stellar components. Burstein et al. (1988) found that the
more metal-rich nuclei as measured by the Mg, index
have stronger UVX components. In a galaxy, the UVX
would become stronger inward, as metal abundance
increases inward. This sense of the correlation between
the radial UVX and abundance distribution is the same
as the overall UVX/abundance correlation of Burstein et
al. (1988). By contrast, Ohl et al. (1998) found no cor-
relation between the metallicity gradient and the radial
UVX gradients. This implies that the UVX may not be
simply related to the metal abundance. The UV emis-
sion is sensitive to change in the age of the population
as well, i.e., the UVX increases as the HB envelope
mass decreases with increasing age. Indeed, Lee (1993,
1994) pointed out that the apparent correlation between
the UVX and Mg, metallicity index based on the optical
spectra of elliptical galaxies (Burstein et al. 1988) may
not be the only evidence that the UV light itself is orig-
inated from the metal-rich population. Instead, he attrib-
uted the UV lights to the age spread of hot and old
horizontal branch population. Park & Lee (1997) inter-
preted the UVX as the product of a metal poor subpop-
ulation of extremely old stars with ages of about 3 Gyrs
older than the Galactic halo population. They also sug-
gested that the UVX variation within a galaxy and its
correlation with the observed line strength is caused by

the variation in age, with the stronger UVX being older.
The UV light, however, is suffered from an age-abun-
dance degeneracy (e.g., Yi et al. 1999) in elliptical gal-
axies and spiral bulges which contain a stellar
component with an effective temperature higher than
20,000 K that appears to be unusually sensitive to the
age and chemical abundance of their old populations.
Properties, such as, mass loss processes on the RGB
and the helium abundance of the UVX populations may
also affect the UV output in a galaxy, coupled with the
metallicity and the age (O’Connell 1999).

Despite of the recent intensive studies of the UVX
phenomenon, the interpretation of the UVX phenomena
in elliptical galaxies and the spiral bulges is still contro-
versial mainly due to the lack of observational data.
Moreover, their UV photometric properties derived from
the UIT data still include uncorrected background sub-
traction errors induced by the plate fog of the photo-
graphic detector as mentioned in §3. The UV imaging/
spectroscopic data from the GALEX mission (Martin et
al. 1997), which are now under developing to launch in
2002, could be used to understand more confidently the
feature of the UVX within and among the elliptical gal-
axies and the spiral bulges.

V. SUMMARY

The correlation between the radial UV color distribu-
tion and the shapes of the UV isophote has been inves-
tigated by applying the ellipse fitting technique to the
isophotes of the archival UIT images of four nearby
elliptical galaxies and spiral bulges. From the results of
ellipse fitting to the UIT images, we presented the
detailed photometric and morphological properties of the
galaxies, i.e., the radial surface brightness profiles in the
UV, radial color distributions in (1520-2490 A), and the
isophote shape parameter variations of the position
angle, the ellipticity, and a(4)/a.

The UV surface brightness profiles of the galaxies fol-
lowed the de Vaucouleurs law with no evidence of
emissions by young and massive stars. There is a two-
component trend in the radial UV color distribution of
the giant elliptical galaxy NGC 1399 and two bulges of
the nearby spiral galaxies M31 and M8I, in the sense of
bluer inward in the inner region and bluer outward in
the outer region. The color gradient of M32 became
continuously bluer to the larger radii. The position angle
and the ellipticity in UV isophotes of M31, M81, and
NGC 1399, varied significantly through the inner regions
showing the triaxiality of the systems. M32 showed,
however, significant variations in position angle and
ellipticity at the outer region of the UV isophote. These
results suggest that the radial UVX distributions in
early-type galaxies and spiral bulges may have a corre-
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lation to the dynamical structure of UVX populations.
However, the shape parameter a(4)/a, which is positive
in disky galaxy and negative in boxy galaxy, indicated
all the UV isophotes of the sample galaxies has a pure
elliptical shape rather than the boxy or disky shapes.

This work is supported by the Creative Research Ini-
tiative Program of the Korean Ministry of Science and
Technology.
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