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ABSTRACT

We present the results of JRAS observations of the UCM (Universidad Complutense de Madrid)
sample of emission-line galaxies, which have been selected from wide-dispersion Ha objective-prism
plates. These data are intended to provide a convenient summary of the relevant far-infrared (FIR)
properties of these galaxies. Color—color diagrams, as interpreted by theoretical models, suggest that
emission from UCM galaxies is mainly due to dust heated directly by photons emitted in active
star-forming regions. Statistical analysis of some samples, including the /RAS minisurvey and blue-
selected objective-prism samples, have been performed. Comparisons, based on FIR luminosity distri-
butions, with the JRAS minisurvey make evident the lower metallicity of the UCM galaxies which
cannot be considered as a parent population of /RAS-detected galaxies. The FIR luminosity distribu-
tions of different samples have been compared using nonparametric methods and the best correlation
has been found for the UCM and Wasilewski samples. Finally, a more detailed analysis of a UCM
subsample has been performed from a three component model in order to get information concerning
the fractional contribution of disk, star formation activity, and nonthermal mechanisms operating in the

UCM galaxies.
1. INTRODUCTION

Surveys at optical wavelengths have been carried out
with objective-prisms over the past several years. During
the course of such surveys active galactic nuclei, quasars,
and a large fraction of galaxies with strong star formation
have been found, providing much of what we know about
galaxy activity and induced star formation. Since most of
the stellar energy output is re-emitted in the far infrared
due to the thermal emission of interstellar dust heated by
ultraviolet photons, any study of these optically-selected
samples must take into account the far-infrared properties.
At present it is clear from previous investigations, that
emission from nonactive galaxies in the far infrared is due
to the existence of at least two processes. The first converts
the incident radiation field from high-energy photons to
far-infrared (FIR) photons and the second involves the
general interstellar radiation field. The FIR emission is
related to the intensity and spectrum of the radiation field
in which dust is embedded. Therefore, it is possible to
acquire information about dust content and, consequently,
on the metallicity from FIR observations.

The uniformity and extensive coverage of the IRAS sur-
vey make it well-suited to perform statistical studies on the
FIR properties of different samples of galaxies. These anal-
yses, when applied to several samples of optically-selected
emission-line galaxies (ELGs), are useful in better under-
standing the distinctive physical processes taking place in
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these objects and to obtain information about the selection
biases.

In this work, we focus on the UCM survey, which is
being performed at the German—Spanish Observatory
(Calar-Alto, Almeria) with the Schmidt Telescope and a
4° objective prism, which provides a reciprocal dispersion
of 1950 A/mm at Ha. The conjunction of hypersensitized
ITIaF emulsion with RG630 filter defines a spectral cover-
age from A4 6400 to 6850 A, which is able to record Ha
emission in galaxies with a redshift up to z=0.04. Each
plate covers a 5.5 5.5° field in 24-cm-wide plates. Details
about the detection techniques and first results can be
found in Rego ez al. (1989) and Zamorano ez al. (1990).
The sample of ELGs chosen for this study consists of 254
objects from the UCM objective-prism survey.

In this paper the UCM sample is initially compared
with a prime sample containing normal, starburst, and
Seyfert galaxies selected from the literature on the basis of
their JRAS quality fluxes. Color—color diagrams obtained
by plotting log(F,s/Fg) and log(Fey/Fiy) are inter-
preted from a simple two temperature model and used to
investigate the FIR properties. A statistical comparative
study including the TRAS minisurvey (Carico et al. 1986)
the UCM, University of Michigan (UM) (MacAlpine &
Williams 1981), and Wasilewski (1983) samples is also
carried out using the redshift and the FIR luminosities
(LFIR) distributions. Finally, UCM galaxies with the best
quality JRAS data have been selected in order to establish
the fractions of disk, starburst, and power-law emission
contributing to the observed fluxes.
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2. IRAS OBSERVATIONS

As a first approach to study the far-infrared character-
istics of the UCM ELGs sample, we searched the JRAS
Point Source Catalogue (PSC) version 2.0 (Lonsdale ez al.
1989) for position coincidences between the UCM galaxies
and IRAS sources. A circular window of 4 arcmin centered
on each object in our sample was employed; an additional
flux condition of F,s/Fg, was imposed in order to reject
stellar sources. A total of 88 IRAS counterparts were found
in the 282 search areas. The facilities of the Infrared Pro-
cessing and Analysis Center (IPAC) at the Rutherford
Appleton Laboratory (Oxford, England) were used for
coadding the original IRAS scans data at the locations of
each galaxy in our sample in order to detect a substantial
number of additional sources. Since the UCM galaxies are
virtually point sources as seen by JRAS, the data were
coadded in a one-dimensional sense only.

After this second attempt a final sample of IRAS-
detected UCM ELGs including 254 objects was obtained.
The observational data are given in Table 1. The IRAS flux
densities in Janskys are listed in columns 2 to 5. The pho-
tographic magnitudes and 143 redshifts available, mea-
sured from our own spectroscopic observations or ex-
tracted from the Catalogue of Principal Galaxies (Paturel
et al. 1989), are provided in columns 6 and 7, respectively.
Finally, column 8 contains alternate designations for the
UCM galaxies that are found in other galaxy catalogs. The
abbreviations refer to the following catalogs or surveys:
CG= Pesch etal (1991); HOLM=Holmberg (1937);
KARA =Karachentsev (1972); KAZ=Kazarian & Ka-
zarian (1980); KUG=KISO (Takase & Hiyauchi-Isobe
1991); M=Vorontsov-Velyaminov & Krasnogorskaja
(1962); MK =Markarian & Lipovetskii, (1971, 1972,
1973, 1974, 1979); N=NGC (Dreyer 1888); PG
=Palomar Green (Green etal 1986); REIZ=Reiz
(1941); U=UGC (Nilson 1973); UM=University of
Michigan Survey (MacAlpine & Williams 1981); WAS
=Wasilewski (1983) and ZWG=Zwicky & Herzog
(1963).

3. FLUX PROPERTIES

It is of interest to examine the far-infrared properties of
the UCM sample and to make comparisons with other
galaxies. Therefore, we collected from the literature JRAS
data corresponding to normal, starburst, and Seyfert 1 and
2 galaxies on the basis of their JRAS quality fluxes. It
should be noted that these galaxies belong to distinct sam-
ples which have been selected with different criteria. How-
ever, for the purposes of this analysis the derived results do
not lose generality by this constraint.

The reference sample contains 546 objects. Normal gal-
axies are represented by 229 objects which were selected
mainly from the list of Devreux ef al. (1987). We used 144
starburst galaxies from Balzano (1983), Kunth & Sargent
(1983), Klein et al. (1984), Zotti et al. (1988), and Xu &
De Zotti (1989). All Seyfert galaxies, including types 1
and 2, listed by Dahari & de Robertis (1988) were se-
lected. This sample contains 81 Seyfert 1 and 92 Seyfert 2
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galaxies, classified following the Veron Catalog (Venon-
Cetty & Venon 1991).

A picture from Natta & Panagia (1976) shows the 12
and 25 um emission coming from hot dust located in, or at
least very near, H II regions. In this description the 60 and
100 um emissions would be dominated by cooler dust as-
sociated with neutral gas outside of the ionized gas region
(Thronson & Price 1982). The latter component could be
located in shells surrounding the H II regions or in the
associated neutral molecular gas clouds from which the
H 11 region has formed (McBreen et al 1982). In this
analysis we exclude the 12 um fluxes because of their
higher uncertainties in most of the galaxies of the sample,
and we concentrate on the F,5/F ¢ and Fgy/F o ratios. As
Desert (1986) shows, these ratios can be generated assum-
ing components which are subjected to increasingly intense
radiation fields.

After excluding outliers, the first, Q1, and third, Q3,
quartiles of the remainder sample were obtained. These
quartiles, containing 50% of all observations, were used to
define a domain on the diagram log(F,s/Fgy) vs log(Fey/
F o) characterized by the higher frequency of each galaxy
category. The normal galaxy sample inside the correspond-
ing boundary has a mean value of —0.88+0.13 for
log(F,s/Fg) and —0.39+0.11 for log(Fe/Fyp0)- In the
starburst case the estimated mean values for both ratios are
respectively —0.70+0.19 and —0.20+0.09. The Seyfert
galaxies exhibit log(F,s/F¢) and log(Fe/F o) mean val-
ues of —0.44+0.23 and —0.19+0.16.

The same procedure was carried out for the UCM gal-
axies yielding estimated mean values of the log(F,s/Fg)
and log(Fe/F o) ratios of —0.65+0.23 and —0.27
+0.18. The subsample obtained in this way rejects UCM
galaxies with upper limits and high uncertainties in JRAS
fluxes and gathers the JRAS counterparts of the brightest
UCM galaxies. This selection process is consistent with the
objective-prism one, since the LFIR values, obtained as a
combination of the 60 and 100 um fluxes, are reasonably
well correlated with: the Ha luminosities as Dennefeld
et al. (1985) have shown. It is appropriate to note that no
attempt at completeness was made in assembling the sub-
sample. Consequently, outside general statistical trends, no
statement will be made about space densities or frequency
of certain properties. .

The loci defined by the Q1 and Q3 quartiles for each
sample are plotted (Fig. 1), in a log(F,s/F¢y) vs log(Feo/
F,y) diagram. The UCM sample appears below the
Seyfert area, between the starburst and normal galaxies
regions. But the Seyfert and UCM galaxies coverage areas
are significantly larger than those corresponding to normal
and starburst galaxies. This spread can be due in the first
case to the sample selection which include both Seyfert
types 1 and 2, and in the second one, to the low-quality
fluxes due to the faintness of most galaxies of the UCM
sample. In summary, we conclude that the mean radiation
field of UCM sample arises predominantly from dust
heated by star-forming regions.
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FIG. 1. The IRAS color—color diagram for normal, starburst,
Seyfert, and UCM galaxies. Rectangles are defined by the Q1 and Q3
quartiles.

4. THE TWO TEMPERATURE MODELS

The diagram of Fig. 1 can be interpreted, for the non-
active galaxies, by a simple model. We adopt as our start-
ing assumption, that the IR emission is predominantly
thermal and the result of the contribution of two compo-
nents. One is the radiation emitted by dust heated by blue
photons provided by the stellar fields which is represented
by a temperature T',.. The other component is the radiation
produced by dust heated not only by blue photons, but also
by UV ones emitted by the starburst nuclei. We assign a
temperature T, to this component which includes all the
IR sources except the cool component. Following Sekigu-
chi (1987), we have constructed a model using T, and the
fraction of the warm-component contribution to the total
60 um observed fluxes as indicators of the star formation
activity degree. Introducing a T, value, the model supplies
the log (F,s/F¢) and log(F¢o/F o) ratios for a grid of T,

To choose a T, value is a critical problem. Bothun e? al
(1989) show, from a simplified model, that the disk tem-
perature is a function of the ratio of UV-to-blue photons.
In the absence of any UV heating photons, the Bothun
model predicts an average temperature for the whole disk
of 20 K, but in a disk where the UV and blue density of
photons are equals (which occurs in a Sc galaxy) T, would
be 35 K. To illustrate the cool temperature effects on the
two components model, we have plotted in Fig. 2 the
log(F,5/F¢y) and log(F¢y/F o) ratios, computed by as-
suming distinct T, values ranging from 24 to 35 K, and a
T, fixed value of 90 K. For a given observed color, the
predicted T, and the fraction of the warm-component con-
tribution to the total 60 um, depends on T, as is shown in
Fig. 2. Obviously, when objects placed in the left-hand
region of the diagram are considered, a stronger depen-
dence is found. Models with T, values ranging from 24 to
30 K exhibit differences lower than 10% when an outer-
most observable log(F¢y/F,o)=—0.50 ratio is consid-
ered. These discrepancies decrease when higher values are
taken into account. The model constructed with a T, =35
K shows the existence of an important fraction of UV
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FIG. 2. IRAS color—color plot computed from the two component
models assuming different cool temperatures.

photons in the disk temperature. The model grid was built
adopting a mean value for T, of 30 K, which remains fixed
and a warm temperature network ranging from 80 to 110
K. Figure 3 displays the model features in the two color
diagram, where the domains represented in Fig. 1 have
been superimposed.

From the two-component model summary information
about the UCM and the nonactive comparison samples can
be extracted. The mean value of the normal galaxies sam-
ple is placed on the T,,=83 K curve with a fraction of 0.79
of the warm component to the total 60 um fluxes, while the
starburst sample appears around 7',=87 K and a fraction
of 0.875. In the UCM case these values are T',=92 K and
0.85. The Seyfert mean is located on the 7',=108 K curve.
The T, curve of the starburst is close to that of the UCM
sample, confirming the starburst nature of most of these
galaxies.

5. STATISTICAL ANALYSIS OF THE DATA BASE

In order to make known differential properties, it is
suitable to compare the FIR properties of the UCM sample
with those of the IRA4S minisurvey, which represents a

0.5 T

Log(f25,/60)

-15 |} m

L
-0.8 -0.6 -0.4 -0.2 o] 0.2

Log(f60,/f100)

FIG. 3. Two-component model network assuming 7.=30 K super-
imposed on the observed domains of Fig. 1.
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FIG. 4. Redshift distribution for the UCM sample compared with
that seen in JRAS minisurvey, UM, and Wasilewski samples.

complete far-infrared selected sample of galaxies, and with
two blue selected objective-prism samples: UM and
Wasilewski collected from the studies of Salzer &
MacAlpine (1988) and Bothun et al. (1989), respectively.

5.1 The Redshift Distributions

In Fig. 4 the redshift distribution for our UCM sample
is compared with those obtained for JRAS minisurvey,
UM, and Wasilewski. The redshift medians are 0.0241 for
the UCM sample, 0.02575 for the IRAS minisurvey, and
0.0228 and 0.0215 for the UM and Wasilewski samples,
respectively.

The IRAS minisurvey covers the A400—-A539 superclus-
ter complex which is at redshift z=0.02-0.03 (Geller e? al.
1988) and the CrB supercluster which is at z=0.07. The
Wasilewski sample overlaps the North Galactic Pole and is
influenced by the Local Supercluster (Bothun ez al. 1989)
which also strongly affects the UM redshift distribution
giving rise to a peak in the low-redshift region. The UCM
redshift distribution peaks around z=0.025. This clumping
in redshift reflects the coverage of the Coma supercluster.
Therefore, these redshift distributions probably are more
indicative of large structure than any sample selection ef-
fects.

433

5.2 The FIR Luminosity Properties
The far-infrared luminosity, in units of watts is given by
LFIR=47d’FIR,
where the 40-120 um flux, FIR, is
FIR=1.26 X 10~ (2.58 F¢o+ F100)

where Fg, and F g, are the flux densities in Janskys (Lons-
dale ef al. 1989). We have adopted g,=0.5 and H,=50
km s~! Mpc~! to derive the distance d.

Distributions of the observed far-infrared luminosities
of UCM galaxies, superimposed on the JRAS minisurvey,
UM, and Wasilewski samples are given in Figs. 5(a) to
5(c). The UCM luminosity extends over a range slightly
larger than the IRAS minisurvey, on the low luminosity
tail (log LFIR=10.25L,). This difference is not balanced
for lower luminosities, since the luminosity median of both
samples differ by a factor of 3.7.

There is an excess of UM galaxies in the low-luminosity
tail of the histogram with respect to the distribution
of UCM galaxies. These UM objects with log LFIR
<8.75 L, are low-redshift bright galaxies which appear
saturated in our survey plates. There are common boxes
where the two samples peak, the UCM being clearly
brighter. The luminosity medians of both samples are very
close, 10.173 L, for UM and 10.186 L, for UCM.

The Wasilewski distribution is similar to the UM
objective-prism survey. Also in this case the median lumi-
nosity, 10.222 L, is quite similar to the UCM one. In the
four samples studied here, most of the galaxies are concen-
trated inside the boxes placed between 10.25 and 10.75 L,
However the distributions of luminosities from objective-
prism samples exhibit more similarity between them than
with the JRAS minisurvey. Interestingly, the LFIRs me-
dian values for the objective-prism samples are close. How-
ever there is a remarkable difference: the blue surveys
present a fraction of the low-luminosity objects without
counterparts in the UCM sample.

On the basis of these comparisons, it seems unlikely that
our optically-selected sample is the parent population of
the TRAS minisurvey galaxies. The main reason is probably
simple: the scale of FIR emitting regions is smaller in the
UCM galaxies. In terms of dust heating mechanisms, this
is an indication that the available supply of UV photons is
less in the case of optically-selected galaxies than in FIR-
selected galaxies. If the amplitude of the starburst is highly
dependent upon the amount of molecular material avail-
able, it is likely that the UCM galaxies just have less in-
trinsic gas and dust than the JRAS minisurvey galaxies. On
the other hand, as the far-infrared emission is mainly due
to reradiation from dust heated by UV photons and stellar
light, FIR properties are related to metal content in the
sense that galaxies with lower metallicity are less efficient
at creating dust than galaxies with normal metal content.
Consequently, higher LFIR may correspond to higher
metal content. This connection between LFIR and metal-
licity is consistent with the existence of a luminosity—
metallicity relationship for the ELGs, which is in turn sim-
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FIG. 5. Fractional distribution of UCM far-infrared luminosities
(solid line) compared with those of (a) JRAS minisurvey, (b)
UM, and (c) Wasilewski samples (dashed lines).

ilar to those found for disk galaxies (Salzer & MacAlpine
1988), in the sense that higher optical luminosity corre-
sponds to higher metal content. The above results suggest
that the metallicity of UCM galaxies may be lower than in
IRAS minisurvey, however conclusive results must await
the completion of the spectroscopic follow-up observation
of the whole sample, which is in progress. A similar be-
havior is exhibited by the two other objective-prism sam-
ples. Moreover, there is strong evidence against the idea
that the JRAS survey is equivalent to an objective prism
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TABLE 2. Contributions of the three components to the UCM
observed FIR fluxes.

NAME d b s c
UCMO0000+2140 0.05 0.83 0.13 0.05
UCMO0003+2215 0.50 0.53 0.00 0.06
UCMO0014+1748 0.35 0.50 0.15 0.01
UCMO0018+2216 041 0.05 0.56 0.14
UCMO0022+2049 0.61 0.35 0.05 0.01
UCMO0037+2226 0.81 0.07 0.12 0.14
UCMO0040+2312 0.90 0.00 0.11 0.04
UCMO0043-0159 0.68 0.30 0.03 0.04
UCMO0045+2206 0.48 0.33 0.20 0.03
UCMO0047+2051 0.70 0.21 0.09 0.03
UCMO0047+2413 042 0.59 0.00 0.02
UCMO0047+2414 0.39 0.68 0.00 0.15
UCMO0050+2114 0.22 0.75 0.03 0.02
UCMO0051+2430 0.30 0.66 0.00 0.06
UCMO0129+2109 0.54 0.46 0.00 0.09
UCMO0142+2137 0.34 0.33 0.35 0.09
UCMO155+2507 043 0.61 0.00 0.09
UCMO157+2324 0.75 0.09 0.16 0.05
UCMO157+2413 0.50 0.50 0.00 0.02
UCMO0159+2327 0.48 0.23 0.30 0.05
UCM1255+3125 0.40 0.12 0.50 0.05
UCM1256+2823 0.58 0.03 041 0.11
UCM1259+2755 0.39 0.30 031 0.02
UCM1259+2934 0.06 0.94 0.00 0.02
UCM1306+2937 0.61 0.27 0.13 0.15
UCM1308+2950 0.50 0.54 0.00 0.09
UCM1312+2954 0.38 0.17 0.44 0.05
UCM1312+3039 0.52 0.32 0.16 0.01
UCM1324+2650 031 0.39 0.30 0.00
UCM1428+2727 045 0.59 0.00 0.08
UCM1430+2947 0.57 0.10 035 0.13
UCM1442+2845 0.29 0.59 0.14 0.04
UCM1443+2714 0.30 0.16 0.55 0.01
UCM1447+2535 0.63 0.10 0.29 0.09
UCM1506+1924 0.34 0.66 0.00 0.02
UCM1513+2012 0.23 0.79 0.00 0.09
UCM1537+2506 0.22 0.62 0.16 0.01
UCM1557+1423 0.44 0.00 0.55 0.06
UCM1647+2950 0.54 0.25 0.20 0.04
UCM1648+2855 0.76 0.09 0.18 0.15
UCM1701+3131 048 0.54 0.00 0.09
UCM2238+2308 0.60 042 0.00 0.05
UCM2239+1959 0.14 0.61 0.27 0.13
UCM2250+2427 0.25 0.64 0.12 0.06
UCM2253+2219 0.13 0.59 0.29 0.01
UCM2256+2007 074 0.00 0.27 0.09
UCM2303+1856 0.00 - 0.96 0.04 0.01
UCM2316+2028 0.64 0.01 0.36 0.03
UCM2316+2457 042 0.58 0.00 0.01
UCM2317+2356 0.66 0.34 0.00 0.02
UCM2320+2428 0.51 0.00 047 0.10
UCM2321+2506 0.30 0.15 . 056 0.08
UCM2324+2448 0.87 0.00 0.13 0.03
UCM2325+1815 0.85 0.00 0.15 0.04
UCM2325+2208 0.63 0.37 0.00 0.03
UCM2325+2318 0.32 0.72 0.00 0.15
UCM2326+2435 0.62 0.36 0.02 0.04
UCM2327+2515 0.08 0.87 0.06 0.05

survey sensitive to Ha emission, as was suggested by
Bothun et al. (1989).

A more accurate comparison among the LFIRs distri-
butions for the four samples has been carried out from
nonparametric statistical methods. A test using the
Wilcoxon method, with a significance level of 95%, leads
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to a probability p of 0.33 that UCM and UM samples come
from the same distribution. The p values are 0.43, when the
UCM and Wasilewski samples are taken into account, and
finally, zero when the UCM and IRAS minisurvey are
compared. This method yields results entirely consistent
with those from the Kolmogorov—Smirnov test, which pro-
vide 0.24, 0.31, and 0.0 values, respectively, for the three
couples. Both methods indicate that the best probability is
obtained when the UCM and Wasilewski samples are com-
pared.

6. THE THREE COMPONENT MODEL

We have selected 60 galaxies from the UCM sample
with the highest quality JRAS fluxes which will be studied
with more detail. We note that the derive results are not
intended to provide information about the UCM sample at
whole, from a statistical point of view. A three-component
model proposed by Rowan-Robinson & Crawford (1989)
has been applied. It postulated the FIR spectrum as (1)
the mixture of the emissions of a normal “disk,” modeled
as a cirrus emission and warmer dust in the neighborhood
of newly formed stars; (2) a “starburst” component, with
a spectrum corresponding to a star-forming region embed-
ded in dust clouds; and (3) a “Seyfert” component, whose
spectrum is expected from re-emission by the dust sur-
rounding a central power-law continuum source.

The assigned spectra of the components have been used
to estimate their contributions to the observed FIR fluxes
of the sample. When applied to the UCM sample, the
weight observations have been taken into account in order
to quantify the uncertainties in every band. Some of the
UCM galaxies exhibit only upper limits in the 12 pm band,
but the effect on the final results can be neglected consid-
ering its small relative weight. Table 2 displays the result-
ing values. Column 1 gives the UCM identification. Col-
umns 2 to 4 list the contributed fraction of the
components: d (normal disk), b (starburst), and s
(Seyfert), with the computed errors.

A component has been considered predominant when
its contribution is at least 60%. According to this criterion,
the disk component has a predominant contribution in
27% of the UCM galaxies, while in 24% the starburst
component is prevailing. There are eight UCM galaxies
which have not been previously identified, either as galax-
ies or as emission-line galaxies. Only two objects,
UCM 232142506 and UCM 0018 +2216, exhibit FIR col-
ors that could be interpreted as corresponding to Seyfert
nuclei.

7. SUMMARY

In this paper we present an analysis of the FIR proper-
ties, based on JRAS data, of the UCM galaxies identified

435

from an Ha objective-prism survey. Far-infrared fluxes ob-
tained from the JRAS survey have been used to develop
color—color diagrams of the UCM galaxies and a compar-
ison sample of 546 galaxies, containing normal, starburst,
and Seyfert galaxies. The diagrams, when interpreted from
a simple two temperature model, suggest that a large frac-
tion of the FIR radiation from the UCM galaxies is due to
a warm-dust component that is heated by hot stars formed
in a region of active star formation.

Comparison analyses from a statistical point of view
were carried out among the UCM sample, JRAS minisur-
vey, and the UM and Wasilewski blue selected objective-
prism samples. The UCM redshift distribution peaks
around z=0.025, reflecting the coverage of the Coma su-
percluster. The redshift medians of all the considered sam-
ples are very close and confirm, as expected, that redshift
distributions are indicators of the large structure more
than any selection effects of the sample.

Far-infrared luminosities were determined for all the
galaxies belonging to the mentioned samples and their dis-
tributions compared. Means and medians are close when
the optical selected samples are taken into account, but
there are significant differences when they are compared
with JRAS minisurvey. Thus, the LFIR mean of the UCM
sample is lower than the JRAS minisurvey one by a factor
of about 3.7. Because LFIR may be related to the dust
content and therefore to metallicity, we suggest that the
UCM survey select galaxies with lower metallicity.

Nonparametric tests of the LFIRs based on the
Wilcoxon and Kolmogorov-Smirnov methods provide the
best p value for the UCM and Wasilewski samples and
discard the JRAS minisurvey as a parent population of the
UCM galaxies.

Finally, the UCM galaxies with higher qualities JRAS
fluxes were analyzed for a three component model which
provides the fractions of the normal disk, starburst, and
Seyfert components in the observed fluxes. In this way the
contribution of each component in the galaxy subsample
has been pointed out. Nearly all the objects exhibit FIR
emission that can be interpreted as powered by thermal
mechanisms. Only UCM 232142506 and UCM 0018
+2216 can be considered as Seyfert candidates.

We wish to thank the staff at Rutherford Appleton Lab-
oratory for their friendly assistance and hospitality during
the visit of J.G. in November 1991. This work was sup-
ported in part by the Spanish “Programa Sectorial de Pro-
mocion General del Conocimiento” under Grant No.
PB89-124.
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