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Abstract. — We present optical spectra for a sample of 563 high-latitude IRAS sources selected from the Point
Source Catalog to have relatively warm 25 to 60 micron colours. We have shown this selection criterion to be an
efficient indicator for finding Seyfert galaxies. Plots of the optical spectra are shown and the fluxes of the strongest
emission lines in these spectra are tabulated. After excluding 128 sources which are clearly galactic foreground objects,
we obtained spectroscopic information for 358 extragalactic objects. Emission-line ratios have been used to classify
these objects, resulting in 80 Seyfert 1, 141 Seyfert 2 and 133 HII-type objects. In comparison with samples of active
nuclei selected in other ways, about 50% of known Seyfert nuclei are included by our colour criteria. This fraction is
larger for high luminosities, reaching 80% for quasar luminosities. For lower-luminosity objects, contamination by the
host galaxies becomes important and the sample becomes seriously incomplete. It should be moderately complete and
representative for core luminosities greater than 10235 W/Hz at 12u. Finally, the infrared luminosity function for each
type of object is derived; the shapes for Seyfert 1 and 2 nuclei are identical, with a type 2/type 1 space-density ratio
of 3.0. Our census is consistent with an obscuration scheme for producing both types of object from a single parent
population, though the origin of excess cool IR radiation from many Seyferts is still unclear. We note the appearance
of an apparent type II supernova in IRAS 0225-103 observed in 1985 September. Its spectrum suggests that it was
observed between 1 and 2 months after maximum, perhaps in a “plateau” phase.

Key words: active galaxies — Seyferts — redshifts — spectroscopy.

1. Introduction. we present the results of a spectroscopic investigation of

358 galaxies from this sample.
This is one in a series of papers designed to investigate
the properties of warm IRAS sources. We have previously
shown that galaxies with a relatively warm IRAS spec-
trum have a high chance of possessing Seyfert activity
(de Grijp et al. 1985). With the aim of detecting hitherto

2. Observations and data reduction.

unknown “IR Seyferts”, we subsequently (de Grijp et al.
1987, hereafter Paper I) selected a list of 563 high-latitude
(]l b J|> 20° sources from the IRAS Point Source Catalog
(PSC) having AGN-like colors (—1.5 < ags5,60 < 0), where
25,60 is the two-frequency spectral index between the 25u
and 60u IRAS passbands. Note that this object list was
selected with a somewhat wider range of a5 60 (—1.25 to
—0.5) than originally used by de Grijp et al. (1985). Here

* Based in part on observations obtained at the European
Southern Observatory, La Silla, Chile, and at the
Observatorio del Roque de los Muchachos, which is
operated by the Royal Greenwich Observatory on the island
of La Palma.

Observations were carried out both in the northern (La
Palma) and southern (La Silla) hemispheres. Due to the
size of the sample, the observations took several years to
complete. An overview of the observations, instrumental

configurations, and spectral ranges observed is given in
Table 1.

Most of the northern-hemisphere observations were
done with the Image Photon-Counting System detector
(IPCS) and the Intermediate Dispersion Spectrograph
(IDS) on the 2.5 m Isaac Newton Telescope (INT) at La
Palma. A few of the faintest objects were observed with
the 4.2 m William Herschel Telescope (WHT) in combi-
nation with the CCD-based Faint Object Spectrograph
(FOS).
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Because of their blue sensitivity, the La Palma IPCS
data are subject to contamination by the blue end of
the second-order spectrum overlapping the red and of the
first-order one. Although in principle this can be over-
come by the use of a blocking filter, no filter with an
appropriate wavelength cutoff was available. However, the
relatively low reflection efficiency of the grating in second
order combined with the higher dispersion resulted in a
contamination of the spectrum that is less than about 5%.

The southern observations were carried out on the
ESO 3.6 m telescope, using the Boller & Chivens spec-
trograph. Initially the Image Dissector Scanner (IDS) de-
tector was used and the spectra were taken through a 4
arcsec square aperture. Later the IDS was replaced by an
RCA CCD, with which spectra were taken along a slit of
width 2 arcsec.

Typical exposure times were 10 minutes per object. For
the brightest objects, neutral density filters were inserted
in the optical path to prevent saturation. Two or three of
the flux standard stars Feige 34, Feige 110, HZ 43, HZ 44,
BD + 25°3941 (Oke 1974; Stone 1974) were observed every
night to facilitate absolute flux calibration of the spectra.
Further reduction was done using FIGARO, IHAP, IRAF,
MIDAS and AIPS.

Wavelength calibration of the spectra was carried out
using He-Ne-Ar comparison lamps, with possible shifts
due to flexure monitored using telluric night-sky lines.
Small linear shifts (< 10 A) were seen, probably due to
telescope motions and thermal effects. After correction the
resultant absolute accuracy of the wavelength calibration
in the spectra is of the order of 1 A, whereas the relative
accuracy internal to a single spectrum is typically better
than 0.6 A. Therefore the calibration puts a limit to
the accuracy of redshifts of 0.0002. In noisy spectra the
additional uncertainty due to problems in emission line
fitting is typically 0.0003.

The accuracy of the spectrophotometry is determined
mainly by the weather conditions during the observations.
For the slit spectra, an aperture correction for “missing”
flux was made by measuring the light profile of the inner
parts of the galaxies along the slit, and assuming circular
symmetry. A considerable effort was devoted to checking
the accuracy and consistency of fluxes obtained in this
way. Several spectra were taken repeatedly on different
instrumental setups and different seasons. Comparison
generally showed agreement within 30%, except for a few
cases known to be taken in bad weather. A further check
was made by comparing the V-band flux in the spectrum
with estimated magnitudes from the ESO/SRC J plates
and the POSS E and O plates. The fluxes derived from
the spectra agreed within 0.5 magnitude (1¢) with the
photographic estimates.

Differential refraction introduces an additional colour
correction to the spectrophotometry (e.g. Filippenko
1982). To minimize light loss caused by this effect, the
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slit should be positioned vertically, but in practice this
was not always done (for instance when 2 objects are
observed through the slit at the same time). We have
modelled the effects of the atmosphere on the spectra
that were affected, and for most cases the original spec-
tral energy distributions could be reconstructed. In a few
cases where objects were observed within 35° of the hori-
zon, the effects were so severe that for the extreme ends
of the spectra no trustworthy correction could be applied.

For each object in Table 2 the accuracy of the resultant
absolute spectrophotometry can be estimated by referring
to the quality of the relevant observation in Table 1. The
absolute spectrophotometric accuracy is typically about
30%, but approaches 10% in good weather. Except for
objects observed at very low elevation, the relative flux
accuracy of the colours is typically about 10%.

3. Spectral classification.

As a first step, we discarded objects which inspection
of the Palomar Sky Survey (POSS) or ESO-SRC survey
plates shows to be obvious galactic foreground objects
(bright SAO stars, planetary nebulae and other catalogued
galactic objects). Other objects were designated “galactic”
only after inspection of their spectra had clearly confirmed
their local nature. In particular, faint stellar objects were
observed as possible QSOs.

Nearly all extragalactic objects show emission lines;
only a few redshifts are based on absorption features. No
new BL Lac objects were discovered in this sample.

Objects were classified according to their ionization
states estimated from the flux ratios between emission
lines (Fig. 1). Before estimating the line fluxes, the rel-
evant stellar “continuum” fluxes needed to be estimated
and subtracted from the spectra. To do this optimally a
correction was made for the underlying Ho and HS ab-
sorption features in the spectra of the stellar components.
Our correction was derived empirically, using the known
correlation between the strengths of these absorption fea-
tures and the energy distribution of the stellar spectrum
for galaxies with faint (LINER and borderline Seyfert) nu-
clei (Keel 1983). The effects of this correction were most
severe for the Hf emission line flux, which changed by up
to 20%. Finally, a reddening correction was applied to the
emission line ratios using the method of Baldwin et al.
(1981).

The spectra have been used to classify the warm IRAS
objects into “Seyfert 1”7, “Seyfert 2”, “HII”, “LINER”
(Heckman 1980) and BL Lac classes. Emission line ob-
jects which had significantly broader (by 500 km/s) per-
mitted lines than forbidden lines were classified as Seyfert
1 (Seyfl), regardless of the narrow line ratios. Following
Baldwin et al. (1981) and Veilleux & Osterbrock (1987),
the remaining narrow emission line objects having inten-
sity ratios [O III] A5007/HB > 3 and [N II] A6582/Ha
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> 0.5 were classified as Seyfert 2 (Seyf2). A few objects
were found to fall in the “LINER” category ([N II}/Ha >
0.5 but [O III]/HB < 3). In a number of doubtful cases
and transition objects other lines such as [O I] A6300 were
examined to determine the type of object. Emission-line
objects whose line ratios lie outside the ranges appropriate
for Seyfert 2 or LINER nuclei were categorized as H II- or
starbust-type galaxies (HII). These objects have spectra
which are similar to those of HII regions and are believed
to be undergoing an intense burst of star formation (e.g.
French 1980). The distinction between HII type objects on
the one hand and Seyf2 and LINER objects on the other
hand was confirmed by a multi-dimensional cluster anal-
ysis using the line ratios shown in Figure 1. In this Figure
only sources are shown for which all 5 line ratios could be
defined simultaneously. It reveals that although clusters
are clearly different, using any two line ratios cannot sepa-
rate them conclusively. However, we have more confidence
in the manual procedure since the cluster analysis is sen-
sitive to noisy (and sometimes spurious) emission lines,
whereas by personal inspection the reliable lines can be
better identified. Finally, only one object in this sample
is catalogued as of BL-Lac type (object 464 = 3C371); no
other featureless spectra showed up in this sample.

Some T7 objects have not yet been observed spec-
troscopically. Nearly all of these look like field galaxies on
POSS and ESO-SRC plates. Nevertheless some galactic
objects might be hidden among these objects. Therefore
objects in this category have not been classified.

4. Results.

The results are tabulated in Table 2 and the spectra are
plotted in Figure 2. For each object, the running number
matches the one in the appropriate finding chart in Paper
I. An emission-line classification is given where the avail-
able spectra are adequate. IRAS fluxes given are from
co-added data and are thus more reliable than those from
the Point-Source Catalog; note that as a result of revised
fluxes some objects originally included in the sample of
Paper I are found to have a5 60 outside the appropriate
range, and they are included here only for completeness
and consistency with Paper 1. Clearly, some sources previ-
ously outside our criteria will have co-added fluxes consis-
tent with our “warm” sample. For practical reasons these
sources are ignored; this will be discussed more fully in
Sect. 5.1. The quoted V magnitudes are estimated from
the Sky Survey glass or film copies, with corrections for
foreground extinction and galaxy inclination applied. For
uniformity, HB fluxes or flux limits are listed, with limits
indicating 3o levels. Line ratios involving a non-detection
of HB (column 12 - 14) are calculated using this upper
limit (and are consequently denoted as a lower limit).
As a result other line ratios can still be reconstructed,
for example [N II] 6582/Ha can be calculated for objects

OPTICAL SPECTROSCOPY OF OBJECTS FROM TIE POINT SOURCE CATALOG

391

without detected HB. Finally, measures of [O III] and [N
I1] refer only to the fluxes of the 5007 and 6582 A line
respectively.

The identification content of the warm IRAS sample
is summarized in Table 3. Of the 358 classified objects in
Table 2, only 101 were known before their appearance in
the IRAS survey. The remaining 257 (half the sample) may
be regarded as having been discovered via IRAS. IRAS
colour selection is especially effective at finding type 2
Seyfert nuclei, which makes up 30% of the revised sample
constructed with improved IRAS fluxes.

The identification content of this sample is quite com-
parable to that found in other studies of smaller samples
of “warm” IRAS galaxies. We find that, of the extragalac-
tic objects with spectroscopic information, 26% are type
1 Seyferts and 48% are type 2 Seyferts. These percentages
compare well with those listed by de Grijp et al. (1985)
(16 and 50% respectively), those from Osterbrock & De
Robertis (1985) incorporting the work of Carter (1984)
(13 and 42%), and the warm sample of Low et al. (1988)
which is quite similar in scope to this survey within the
northern hemisphere, which gives 21 and 39% for type 1
and 2 Seyferts. The concordance of these studies by dif-
ferent groups indicates that IR color-selected samples are
quite rich in AGNs, and are one of the most fruitful ways
of finding large numbers of active nuclei that have been
missed in optical surveys.

In one case, a supernova appears to have been ob-
served serendipitously in an IRAS warm galaxy. The 1985
September observations of IRAS 0225-103 included a stel-
lar object located approximately 15 arcseconds SE of the
nucleus, whose spectrum is shown in Fig. 3. This resem-
bles certain type II supernovae, particularly those seen in
a plateau phase of light-curve development. Many features
of this spectrum are in common with those seen in SN
1987A between 60 and 80 days after outburst (Phillips
et al. 1988), and there is an almost perfect match with
the spectrum of SN 1988A in NGC 4579 as seen 20 days
after maximum light (Ruiz-Lapuente et al. 1990). Since
this galaxy shows spectroscopic evidence of a high rate
of current star formation, a high rate of core-collapse su-
pernovae is expected, and seeing such an outburst in one
of the many starburst galaxies in our sample comes (in
retrospect) as no surprise.

5. Sample completeness and infrared luminosity
function.

Because our sample has been selected from the IRAS
PSC in a uniform manner, it is interesting to use it to
derive information about the infrared luminosity function
of Seyfert and other emission line galaxies. This is of
special importance since the 60y emission is likely to be
more isotropic than many other properties which have
been used to define observed samples, and thus might
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in principle produce an accurate picture of the relative
numbers of type 1 and 2 objects even if an obscuration
picture for Seyfert nuclei is correct. Before we do this, it
is necessary to consider the completeness of the sample
and to correct where possible for any systematic biases.

Several biases must be considered. First, the sample
is flux-limited at both 25 and 60 microns. Second, an
IR colour selection was applied. While this conveniently
excluded many non-active galaxies, it also ignored po-
tentially interesting AGNs. Third, not all sources were
observed spectroscopically, so that some sources remain
unclassified. We will show that this does not affect the
representativeness of the sample. We then attempt to es-
timate the fraction of AGNs missed by our colour criteria,
by comparison with samples of AGNs selected on various
bases.

5.1. FLUX COMPLETENESS

The completeness of the IRAS PSC is a function of ob-
serving band, flux density and position on the sky. To de-
rive completeness fractions for our sample, we have consi-
dered the departure of our observed source counts from
that expected if the sources were distributed according to
Euclidean cosmology, i.e. obey a number vs. flux density
relation having a power law with an index o = 1.5. This
is only correct if evolutionary effects can be neglected.
Although this is not strictly true, most of our objects are
at small redshifts, so that we can make this assumption
initially and later examine possible effects of evolution.

We define the flux density completeness fractions, fseo
and fs2s at 60 and 25 microns respectively as the ratio
of the number of sources observed at a given flux density
to the number of sources extrapolated from the strong
source counts by a Euclidean power law of index —1.5.

The combined flux completeness correction f(IR) =
fseo X fse25 as a function of 60 and 25 micron flux density
is shown in Fig. 4. The completeness fraction for each
object in our sample was estimated from this treatment
and incorporated in our calculation of the 60 micron lu-
minosity function, so that each detected object near the
flux limits is considered to represent additional ones that
were not detected.

Note that our sample was originally selected from the
first version of the IRAS Point Source Catalog (IRAS
PSC - Version 1), in which a systematic overestimation
of faint fluxes occured. This affected both the 25 and 60
micron fluxes. Although we later obtained coadded data
for all sources having dubious fluxes at 25 or 60 microns,
the choice of sources is still based on the original list with
PSC fluxes. For 132 sources, the better signal-to-noise and
correction of the flux overestimation in the co-added data
results in these sources having revised fluxes or colours
that are no longer in agreement with the criteria which we
used to define our original sample. The large number of
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such sources is consistent with errors applied to a steeply
rising distribution, in this case the number of objects as a
function of 25-60 micron spectral index. The distributions
of objects in revised Sgp and ogs560 are shown in Fig.
5, together with our final acceptance limits. Most of the
“offending” sources have HIl-type spectra. However, since
they are no longer defined as “warm”, they have been
omitted from our revised sample. Likewise, the errors in
the PSC fluxes will have resulted in (a much smaller
number of ) genuine warm sources being omitted from our
original sample. However, since the flux densities used in
Fig. 4 were co-added fluxes, the resultant completeness
fractions should take this effect into account.

5.2. SPECTROSCOPIC COMPLETENESS

Spectroscopic data are available for 86% of all warm ex-
tragalactic sources in our sample. Figure 6 shows this
fraction as a function of V' magnitude. Clearly, optically
faint sources were not observed as extensively as bright
ones. In deriving the IR luminosity function we compen-
sate for this incompleteness by assuming that we observed
a representative fraction f(V') of the optically faint ob-
Jjects, weighing the contribution of the faint galaxies in
inverse proportion to the fraction observed. Confidence in
the validity of this procedure is provided by the fact that
the distribution of the 25 to 60 micron colour of these
faint galaxies is consistent with the rest of the sample.

5.3. DERIVATION OF THE LUMINOSITY FUNCTION

The bivariate infrared-optical luminosity function for each
class of extragalactic object in our warm sample was
derived as follows.

In accordance with the results in Sect. 5.1, only “truly
warm” sources were considered; sources with fluxes below
0.25 Jy at 25 micron or 0.45 Jy at 60 micron were also
dropped from further consideration. Each source was then
given a weight W = 1/(flux completeness) = 1/f(IR) to
offset the flux incompleteness of the sample. At the flux
levels under consideration, these factors are still small.

The spectroscopic incompleteness reported in Sect.
5.2 was taken into account by applying a further weight
depending on the optical magnitude: W = 1/f(V) =
1/(spectroscopic completeness).

Maximum distances out to which objects could still be
observed while staying above the imposed flux limits were
calculated by mumerically redshifting the IR-spectra. A
Hubble constant Hy = 75 km s=! Mpc™! and ¢o = 0.5
were assumed.

Each object “;” from Class ¢ was taken as contributing
to the space density at 60 micron luminosity Leo and
optical absolute magnitude My .
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The luminosity function derived in this way is shown
in Fig. 7; Table 4 gives a detailed overview of the biva-
riate luminosity function for different types of object. For
every bin values of @, V/Vpax and the number of objects
involved are calculated.

‘Dj (Leo, Mv)d’l) =

Vinax J

5.4. EVOLUTIONARY EFFECTS ?

As can be seen in Fig. 8, < V/Vpax > deviates from
the expected value of 0.5. At low luminosities an excess of
nearby sources is evident, while at the high luminosity end
sources tend to be predominantly close to their maximum
distances.

The discrepancy at low-luminosity can be explained
by the Local Supercluster, as sources with 60 micron lu-
minosities below 1019-6 can be detected only to distances
of 150 Mpc (comparable to the extent of the Local Super-
cluster). This excess is real, but indicates spatial rather
than temporal structure.

At the high luminosity end < V/Vpax > may show
weak evidence of evolution. The standard deviation of the
numbers are large; by lumping together all sources with
Leo > 101%6Lg, a V/Vinax of 0.58 % 0.028 (2.80 from a
flat distribution) is derived. This in itself is insufficient
to warrant the conclusion that any effect is present. It is
interesting to note that on the basis of the deeper IRAS
Faint Source Survey, Lonsdale et al. (1990) come to a
similar conclusion. Sources so luminous at 60y that they
are detected over distances great enough to search for
evolution are so rare that much deeper IR surveys than
this (for example from the IRAS deep fields, Keel et al.
1988) will be required to address this issue.

5.5. LUMINOSITY DEPENDENCE OF IDENTIFICATION
FRACTION

Table 5 shows the identification content of the sample
as a function of 60 micron luminosity. Clearly, HII-type
galaxies are less luminous on average than the AGNs. In
particular we do not detect the “ultraluminous” sources
with steep IRAS spectra such as Arp 220. While many
of these objects at log (Leo/Lg) > 12 show evidence
of having active nuclei (Kleinmann et al. 1988), these
objects mostly have cooler 25-60 micron spectra, even
though they may still have unusually warm 60-100 micron
colors (Heckman et al. 1987; Armus et al. 1988). Several
studies have shown that these objects are as numerous
as AGNs at the highest luminosities; objects of this kind
will not be strongly represented in samples selected as
we have done. Thus any population of AGNs in these
most luminous sources, such as postulated by Sanders et
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al. (1988), must either be so heavily dust-shrouded as
to have a significant 25u optical depth, have associated
star formation so luminous as to “cool” the integrated IR
spectral shape, or have some additional source of far-IR
reradiation linked to the nucleus, perhaps in extensive
dust distributions such as were postulated by Valentijn

(1990).

5.6. COMPLETENESS AND REPRESENTATIVE NATURE
OF AGNs IN WARM INFRARED SAMPLE

As pointed out by de Grijp et al. (1985) and Véron (1985),
although use of the IRAS colour criterion is an efficient
tool for detecting AGNs, not all AGNs have warm infrared
sources. In particular, Fig. 9 presents the AGN-content
of 60u IRAS sources as a function of agseo. It shows
that at asse0 < —1.5 the AGN-fraction is small, but
significant due to the overwhelming number of these cold
sources in the IRAS Point Source Catalog. The results of
IRAS measurements on various optically-defined samples
of Seyfert galaxies (Table 6) indicate that 30% of all
optically selected AGNs do not pass the “warm” colour
criterion.

Comparison with samples derived in other ways is
of interest to assess the contribution of “warm”, pre-
dominantly luminous, AGN to the whole population of
IR-bright galaxies, and in testing models that require
AGNs to predominate among the most luminous objects
(Sanders et al. 1988). We can also test for an expected
selection effect: since most Seyfert nuclei are hosted by
disk galaxies that will have a significant level of cooler
infrared emission associated with their disks, we should
find mostly nuclei that outshine the disks at 60 microns.
This contrast selection will result in a de facto lumino-
sity selection if the host galaxy disks span a more limited
luminosity range.

Ideally we would compare the objects selected from
IRAS colours to some list containing all AGN to specified
flux limits. Only approximations to such a list are avail-
able, so we have compared the content of our sample to
several others selected in various ways. There will be a
certain amount of luminosity segregation built into any
such list, since low-luminosity AGNs are difficult to detect
and classify spectroscopically without data of unusually
high quality. Thus our definition of “Seyfert” has an im-
plicit (and ill-defined) lower luminosity bound, depending
on the contrast against the observed section of the host
galaxy.

Spinoglio & Malkan (1989) have introduced the notion
of a “pivot point” in the spectra of AGN, such that near
12 the spectrum is minimally affected by reddening or
possible nonthermal emission. Thus they define a “com-
plete” sample of AGNs based on optical spectroscopy of
a sample of galaxies complete to a stated flux limit at
12p. Of 390 galaxies in their whole sample, 27 are type 1
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Seyferts and 32 are type 2. Of these, our sample contains
15 and 14 respectively, for a completeness fraction close
to 50% for each type if the 12u sample is really complete.
Since physical situations can exist in which some classes
of AGN might be under-represented in such a sample,
it is useful to compare our colour-selected sample with
additional samples selected in different ways.

The optically-selected CfA sample of Seyfert galax-
ies was analyzed by Edelson (1987) and Edelson et al.
(1987). These objects are selected spectroscopically from
an optically complete galaxy sample, and thus are bi-
ased only in the sense that the emission lines must have
adequate contrast against the surrounding galaxy light
within the spectrograph aperture (Edelson 1990). Edel-
son found that only 7 of 40 CFA Seyferts (17%) had
(—1.25 < ass,60 < —0.5). However, using the less restric-
tive spectral range used to define our present sample,
we find that as many as 20/37 (54%) of the CFA Seyferts
have warm IRAS spectra. (We omitted three Seyferts with
IRAS neighbouring sources which could contaminate the
infrared fluxes from our consideration.) We find no de-
pendence of the IRAS spectral index distribution on 12
(predominantly core) luminosity within the CfA sample.

A large sample of X-ray selected and IRAS-detected
AGN has been presented by Kirhakos & Steiner (1990).
This sample should be free of the biases against heavily-
reddened systems that operate in, for instance, UV-excess
selection. Of the 11 objects in their list with 12y detec-
tions, 4 are in common with our sample, and one more
has colours (apparently not from the first version of the
PSC) such that it would be included. Thus, 5 out of 11
(44%) of these jointly selected AGNs are found by the
“warm” colour range we have adopted.

These three samples of Seyfert nuclei, selected on the
basis of mid-IR flux, optical spectroscopy, and X-ray de-
tection, all have about 50% of their AGNs in the IR
colour range included in our sample. We can also compare
our detections to the IR properties of Markarian Seyferts,
which are selected from near-UV excess and are thus bi-
ased against reddened and dusty objects and in favor of
the strong nonstellar continua of type 1 Seyfert nuclei. Ta-
ble 6 shows the relevant figures for the colour distribution
of Markarian Seyferts (Miley et al. 1985; Meurs 1982). In
these samples, the “warm” colour criterion excludes about
30% of all AGNs; the difference from the 50% above may
reflect variation of properties related to the selection cri-
teria for Markarian objects (such as prominance of the
nucleus), since the other values are all closely similar.

We may also examine the colours of luminous QSOs
with regard to our selection criteria, since these objects
should suffer the least contamination of IR flux by a sur-
rounding galaxy. We have taken the data for the Palomar-
Green sample of UV-excess QSOs (Schmidt & Green 1983)
as presented by Sanders et al. (1989). Of the 34 PG ob-
Jjects with detections at both 25 and 60, 26 fall within
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our selection range of as_go between 0 and —1.5. Of the
remaining eight, only two fall more than 20 outside this
range; evidently for these objects IR colour selection is
a very effective recognition tool. Given the low detection
rate for these relatively faint objects, such a conclusion
must be qualified in light of the many limits on «, and
the many objects without detections by IRAS at either
wavelength. A Kaplan-Meier estimate of the mean of the
distribution incorporating upper limits to a2s5 60 is only
slightly different from that incorporating only detections
(mean o = 0.65 & 0.09 using upper limits as opposed to
—0.41 =+ 0.04 for detections only).

Comparison of this result with those for the samples of
nearby Seyferts discussed above suggests a luminosity de-
pendence of the scatter in IR spectral shapes, in the sense
that more luminous objects show smaller scatter and in
particular are less likely to show a “cool excess” such as
might be produced by surrounding star formation of a
normal spiral-galaxy disk. This conclusion is quantified in
Fig. 10, in which a5 60 is shown as a function of luminosity
for the Palomar-Green, CFA, and 12u samples. We follow
Spinoglio & Malkan in using the luminosity at 12y as
an approximate, uniform indicator of core luminosity. We
have incorporated K-corrections to the luminosities, but
not made corrections for IR spectral curvature here. Above
a monochromatic luminosity L(12p) = 10242 W Hz™!,
nearly 90% of the AGNs have colours in our selection
range. However, below 10232 W Hz ™!, less than 30% fall
in this range of ags.60. We tentatively interpret this dis-
tinction as resulting from contamination of the spectral
slope by cool emission from the disks of the host galaxies.
Thus, selection of AGNs by infrared colours is very effi-
cient at high luminosities and is at present a poor means
of finding low-luminosities objects.

6. Conclusions.

We have presented a large body of spectroscopic data on
358 objects selected from the IRAS PSC on the basis of
unusually “warm” infrared colours. Qur main conclusions
are

(1) Selection of objects by relatively “warm” 25-60u
colours is a very efficient way of finding Seyfert galaxies.

(2) This selection seems to find about half of the
Seyfert nuclei revealed by other kinds of surveys, with
this fraction approaching unity at the highest core lu-
minosities. Its efficiency (in terms of relative numbers of
Seyferts in a sample of given size) is unmatched except by
X-ray surveys.

(3) The luminosity functions of Seyfert 1 and Seyfert
2 nuclei in this sample (which should be unbiased by
anisotropic emission processes) are identical except for a
scale factor of 3.0. This is consistent with an obscuration
picture for the difference between the two classes; we will
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present more detailed consistency tests in a later paper,
in an analysis of the detailed spectroscopic properties.
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TABLE 2. Observed data of the IR-defined sample.
num object type z s12 s25 S60 S100 v sp.indx. Hbeta [0III]) Halfa NII} date
(Jy) (Jy) (Jy) (Jy) (mag) (V,60) (1E-15) eta eta Hbeta (t.1)

1 IRAS0001-309 1.19 0.72 0.82 1.40 16.5 -1.425

2 IRAS0002-084 HII 0.0301 0.22 0.42 1.40 1.57 15.9 -1.423 <1l.22 >5.23 >2.47 20

3 IRAS0006+215 HII 0.0774 <0.17 0.28 0.78 0.58 16.9 -1.503 20.8 3.88 4.03 0.35 6

4 IRAS0016-073 Seyf2 0.0178 0.22 0.61 1.68 1.36 14.1 -1.116 <4.14 0.97 >6.23 >3.40 21

5 IRAS0019-625 HII 0.0321 <0.25 0.28 0.94 1.05 15.1 -1.180 21.9 2.45 4.76 0.76 18

6 IRAS0019-794 Seyf2 0.0728 0.33 1.22 3.18 2.63 14.8 -1.392 3.36 11.56 6.41 3.05 9

7 IRAS0026-102E HII 0.0496 0.16 0.51 1.07 0.97 15.8 -1.351 18.3 1.20 3.61 1.86 20

8 IRAS0026-732 local 0.0000 <0.25 2.16 5.52 4.36

9 IRAS0032-003 Seyf2 0.0420 0.09 0.31 0.89 1.02 15.5 -1.246 1.35 7.55 3.85 3.37 23,27
10 IRAS0032-617SW HII 0.0286 0.12 0.16 1.16 2.03 14.8 ~1.168 9.65 0.42 5.22 2.35 18
11 IRAS0033-819E Seyf2 0.1271 0.07 0.23 0.58 0.91 16.1 -1.286 4.94 6.01 0.00 18
12 IRAS0033-736 <0.25 0.47 1.14 1.56 17.5 -1.545

13 ‘TRAS0034-338 HII 0.0205 0.43 2.52 6.71 4.53 13.8 -1.349 48.1 2.85 2.85 0.60 7
14 IRAS0038+235W HII 0.0852 0.07 0.14 0.77 0.91 17.1 -1.537 1.31 0.53 3.37 <0.63 22
15 IRAS0043+419 local 0.0000 <0.25 0.44 1.46 <7.10

16 IRAS0046+316 Seyf2 0.0149 0.31 0.79 1.44 1.83 13.4 -0.938 25.9 13.88 4.78 3.39 4
17 IRAS0046-127 HII 0.0288 0.11 0.23 1.36 1.97 14.4 -1.126 19.2 0.56 4.47 1.14 7
18 IRAS0050+124 Seyfl 0.0610 0.52 1.25 2.17 2.53 13.5 -1.057 220. 0.13 3.40 <0.50 5,23
19 IRAS0052-709 Seyf2 0.0688 0.29 0.85 1.11 <1.00 15.7 -1.341 9.60 8.00 6.06 4.59 18
20 IRAS0059-199W Seyf2 0.0560 <0.25 0.29 0.72 1.01 15.8 -1.263 3.19 6.59 4.26 3.11 23
21 IRAS0102-643 HII 0.0198 <0.25 0.80 2.81 2.93 13.5 -1.102 111. 2.28 4.20 1.11 19
22 IRAS0105+331 HII 0.0155 0.07 0.17 0.67 1.06 13.5 -0.808 5.12 0.19 4.65 1.79 20
23 IRAS0107-038 Seyf2 0.0546 <0.27 0.66 1.05 <1.00 14.5 =1.097 29.7 14.18 4.00 2.34 18
24 IRAS0109-383 Seyf2 0.0110 1.09 1.76 1.84 2.04 11.0 -0.540

25 IRAS0111+849 Seyf2 0.0564 <0.25 0.72 1.30 1.74 15.6 -1.341 <2.53 >4.10 >3.83 >4.00 6,22
26 TRAS0113+328 Seyf2 0.0154 1.74 0.88 2.47 2.56 13.7 -1.120 33.6 10.21 3.32 2.83 20
27 IRAS0124+189 Seyfl 0.0167 0.17 0.50 1.17 1.86 13.4 -0.896 44.9 1.92 3.76 1.39 5
28 IRAS0134-~094W Seyf2 0.0698 0.17 0.28 0.82 1.16 15.8 -1.289 4.34 2.90 3.48 1.44 21
29 IRASO0135+350 local 0.0000 0.97 0.42 0.57 1.62

30 IRAS0135-131 Seyf2 0.0404 <0.46 0.47 0.97 1.22 14.3 -1.045 13.3 12.91 6.71 4.49 7
31 IRAS0137-225 Seyfl 0.0861 0.11 0.34 0.57 0.33 15.5 -1l.162 39.8 0.58 4.70 0.63 18
32 IRAS0140~539 local 0.0000 0.82 0.34 0.85 <1.03

33 IRAS0141+020 Seyf2 0.0172 <0.29 0.80 1.27 1.26 12.6 -0.766 81.2 11.42 3.90 2.97 18
34 IRAS0142-420 HII 0.0208 <0.11 0.37 1.42 1.71 13.8 -1.020 22.4 0.10 4.02 1.91 18
35 IRAS0145+413S HII 0.0338 <0.09 0.18 0.62 0.55 15.3 -1.145 1.04 1.30 9.08 3.95 21
36 IRAS0146~615NW HII 0.0421 <0.08 0.18 0.89 1.62 14.8 - -1.120 4.90 0.65 5.38 1.95 19
37 IRAS0147-~076 Seyf2 0.0177 0.33 0.82 1.16 0.41 14.0 -1.024 10.2 5.21 7.62 3.76 18
38 IRAS0147+359 Seyf2 0.0808 <0.25 0.32 0.61 <1.00 15.3 -1.130 <5.77 >4.21 >4.15 >2.80 6
39 IRAS0157+001 Seyfl 0.1628 <0.25 0.63 2.34 2.29 15.1 -1.380 64.3 1.02 18
40 IRAS0202~605 HII 0.0875 <0.06 0.16 0.54 0.33 17.1 -1.459 8.10 2.83 3.78 1.01 19
41 IRAS0204~554 Seyf2 0.0198 0.09 0.19 0.93 2.30 12.9 -0.757 <5.09 >8.23 >5.95 >6.41 19
42 IRAS0207-104 HII 0.0127 0.58 2.21 12.17 18.13 12.6 -1.236 <13.0 >1.01 >6.70 >4.36 21
43 IRAS0209-499 Seyf2 0.0475 <0.25 0.17 0.58 1.43 14.0 -0.863 <9.31 >4.57 >1.79 >1.17 9
44 IRAS0210-505 HII 0.0212 <0.25 0.17 0.89 1.78 13.6 -0.881 7.53 1.18 7.08 2.16 19
45 IRAS0214+336 local 0.0000 1.07 0.47 0.86 0.85

46 IRAS0225-103E HII 0.0068 0.11 0.36 1.50 1.91 13.2 -0.908 141. 4.80 3.18 0.19 20,28
47 IRAS0225+310 Seyfl 0.0158 0.66 1.31 2.76 4.92 13.1 =1.032 104. 0.72 4.23 0.38 21
48 IRAS0226-390 HII 0.0478 <0.25 0.27 0.68 <2.17 15.3 -1.160 66.2 4.79 2.94 0.45 9
49 IRAS0227+284 HII 0.0369 <0.08 0.11 0.66 1.36 15.8 =1.247

50 IRAS0227-741 local 0.0000 <0.25 0.25 0.40 <1.00 19
51 IRAS0229+025 HII 0.0272 0.09 6.20 0.62 1.11 15.5 -1.178 1.83 0.66 2.55 0.53 22
52 IRAS0229-368 Seyf2 0.0168 <0.25 0.41 1.42 2.40 12.2 =0.706 20.5 13.59 6.04 5.82 19
53 IRAS0230+002 Seyf2 0.0221 <0.25 0.87 2.76 2.72 13.7 -1.147 <6.93 >3.54 >3.55 >2.86 21
54 IRAS0232-090 Seyfl 0.0431 <0.27 0.55 1.44 2.00 13.8 -1.019 222. 1.00 4.59 0.65 18
55 IRAS0236~310 Seyfl 0.0620 0.15 0.26 0.72 1.32 14.2 -0.955 37.8 0.31 7.14 1.47 19
56 IRAS0238-084 liner 0.0044 <0.21 0.50 0.94 1.22 10.3 -0.253 47.1 1.91 4.55 4.63 18
57 IRAS0240-002 Seyf2 0.0026 38.30 86.83 185.60 238.70 8.9 -1.087 304. 15.94 4.29 6.70 20,23
58 IRAS0240-601E HII 0.0388 <0.25 0.34 0.90 1.22 14.1 -0.986 13.9 0.81 3.33 2.28

59 IRAS0241-140 local 0.0000 0.66 0.48 1.35 1.77

60 IRAS0242-187 local 0.0000 1.88 0.65 1.63 5.01

61 IRAS0246+263 0.14 0.36 1.22 2.58 15.1 -1.237

62 IRAS0249~335 0.14 0.21 1.01 2.71 12.4 -0.671

63 IRAS0253+021 HII 0.0276 <0.25 0.81 2.77 1.79 15.9 ~-1.565 <1.86 >3.60 >1.36 23
64 IRAS0253~166 Seyf2 0.0315 <0.25 0.29 0.72 1.44 14.4 -1.002 30.8 3.57 3.57 2.07 7
65 IRAS0255~167 Seyfl 0.0680 0.11 0.29 0.92 0.91 15.4 -1.235

66 IRAS0258-173 0.22 0.17 0.66 1.85 12.8 -0.659

67 IRAS0258~116 Seyf2 0.0296 <0.29 0.49 0.56 0.77 13.8 -0.821 11.8 15.52 3.10 2.50 21
68 IRAS0301-012 Seyfl 0.0132 0.31 0.54 0.78 <1.00 13.5 -0.830 <1.73 >8.42 >5.59 >1.64 20
69 IRAS0302-472 HII 0.0305 0.09 0.25 0.90 1.81 13.9 =0.944 20.0 1.29 4.39 2.52 19
70 IRAS0302-~729 liner 0.0431 0.07 0.25 0.83 1.33 14.8 -1.099 <3.88 >1.45 >7.02 >5.41 18
71 IRAS0303-835 <0.25 0.29 1.04 1.43 14.0 -0.990

72 IRAS0305-231 Seyf2 0.0355 0.28 0.81 1.54 1.86 13.7 -1.020 13.3 8.38 4.55 3.59 18
73 IRAS0306-328 HII 0.0516 <0.25 0.26 1.11 1.60 14.8 ~1.168 <10.1 >0.43 >3.77 >1.75 7
74 IRAS0310+308 local 0.0000 1.92 0.54 0.55 <1.73

75 IRAS0310-029 Seyf2 0.0272 <0.41 0.42 1.10 <1.01 13.7 ~0.949 <5.42 >4.32 >3.02 >4.20 21
76 IRAS0310-515NW Seyf2 0.0778 0.11 0.21 0.52 0.83 14.8 =0.997 9.33 10.26 4.71 2.20 19
77 IRAS0311+245 0.19 0.35 1.17 0.98 17.1 ~1.614

78 IRAS0312+013 Seyf2 0.0233 <0.25 0.28 0.85 1.99 14.3 -1.004 9.86 6.23 3.98 2.81 23
79 IRAS0316+871 <0.06 0.19 0.44 1.06 16.6 -1.323

80 IRAS0320-518 Seyf2 0.0578 <0.25 0.51 0.59 <0.85 14.8 -1.033 6.10 11.38 4.57 4.08 19
81 IRAS0321+309 local 0.0000 <0.25 0.82 0.87 <9.12

82 IRAS0322+305 local 0.0000 0.90 2.82 3.95 9.60

83 IRAS0322-032 Seyf2 0.0087 0.34 1.08 2.33 2.76 12.2 ~0.805 13.6 8.98 4.24 2.54 23
84 IRAS0323-580 Seyf2 0.0437 <0.12 0.17 0.66 0.48 15.3 -1.150 0.84 7.21 8.27 4.74 19
85 IRAS0323~609 Seyf2 0.0185 0.25 0.63 1.51 2.07 12.7 -0.810 <17.4 >3.00 >2.81 >2.19 9
86 IRAS0325+308 local 0.0000 0.43 1.76 4.29 7.21

87 TIRAS0325+305 local 0.0000 0.52 0.50 0.73 5.77

88 IRAS0326-123 0.20 0.32 1.49 4.30 13.0 -0.879

89 IRAS0327+303 local 0.0000 <0.38 0.87 1.34 <8.15

90 IRAS0327-434W Seyf2 0.0584 <0.25 0.37 1.26 1.95 15.1 -1.242 4.82 2.63 3.14 3.15 19
91 IRAS0328+306 local 0.0000 <0.40 0.56 0.64 <13.49 23
92 IRAS0330-623 HII 0.0280 0.06 0.36 0.78 1.02 14.9 =1.113 25.1 0.77 5.12 1.60 19
93 IRAS0331-~260 local 0.0000 <0.36 0.41 1.44 8.11

94 IRAS0333-564S Seyf2 0.0785 <0.27 0.54 1.36 1.42 14.9 -1.232 <8.78 >8.46 >5.37 >4.39 19
95 IRAS0334-210 HII 0.0058 0.45 1.93 7.12 5.71 12.2 =1.040 <11.3 >0.46 18
96 IRAS0335+010S Seyf2 0.0396 <0.25 0.46 0.67 <1.00 14.5 -0.998 6.13 12.41 4.46 2.57 21
97 IRAS0335+295 local 0.0000 1.19 1.45 2.00 2.10

98 IRAS0336~167 Seyf2 0.0369 <0.39 0.54 1.05 <3.41 15.4 ~1.271 2.90 6.20 5.91 3.67 20
99 IRAS0338~712 HII 0.0475 <0.25 0.22 1.23 2.08 14.9 ~1.211 <2.29 >1.14 >3.80 >0.78 19
100 IRAS0342+017 local 0.0000 1.42 0.50 0.67 2.88
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TABLE 2. {continued)

num object type z s12 S25 560 S100 v sp.indx. Hbeta [OIII) Halfa _LE_II] date
(Jy) (Jy) (Jy) (Jy) (mag) (V,60) (1E-15) ~“Hbeta  “Hbeta Hbeta  (t.1)

101  IRAS0343+237 local 0.0000 1.31 2.17 4.58 <9.41

102  IRAS0346+253 <0.10 0.11 0.58 2.37 15.5 -1.167

103  IRAS0349-033 0.09 0.16 0.99 3.11 17.1 -1.575

104  IRAS0350+193 local 0.0000 0.08 0.79 0.64 2.47 20,21

105 IRAS0351-174S HII 0.0282 <0.30 0.46 1.48 2.31 14.8 -1.227 <2.31 >4.26 >1.95 23

106 IRAS0355-630 <0.27 0.53 0.94 1.08 16.9 -1.543

107  IRAS0355+013 local 0.0000 1.83 0.58 0.94 <1.98

108  IRAS0357-615 Seyf2 0.0474 <0.25 0.45 1.53 2.65 14.2 -1.112 12.2 7.36 4.73 4.21 19

109  IRAS0408+165 local 0.0000 0.52 0.46 1.58 6.00

110 IRAS0410-286 0.119? <0.25 0.57 1.77 1.85 16.9 -1.668 3.49 1.97 12

111  IRAS0411-551 <0.25 0.30 1.80 3.44 14.4 -1.195

112 IRAS0411-128 local 0.0000 1.43 9.09 16.10 9.76

113  IRAS0412-512 0.13 0.18 1.05 1.50 15.0 -1.188

114  IRAS0412-080 Seyfl 0.0379 <0.26 0.54 0.66 <1.00 13.9 -0.873 276. 2.30 5.14 0.59 10

115  IRAS0418+203 local 0.0000 0.39 1.79 3.32 1.92 23

116  IRAS0419+194 local 0.0000 14.94 44.12 98.26 96.84

117  IRAS0419+153 local 0.0000 0.41 2.02 7.40 <3.76 21

118  IRAS0420-014 Seyfl 0.9150 0.07 0.16 0.47 <1.02 17.6 -1.515

119  IRAS0421+040 0.0460 0.10 0.27 0.70 1.26 15.2 -1.141

120 IRAS0421+130 local 0.0000 0.54 0.86 1.40 <1.83 10

121  IRAS0422-147 HII 0.0175 <0.25 0.37 1.18 2.53 4.8 -1.177 <4.55 >4.38 10

122  IRAS0422-254 Seyf2 0.0436 <0.27 0.32 1.11 1.32 15.4 -1.275 <7.75 4.01 3.58 3.50 12

123 IRAS0424-637 <0.27 0.29 0.57 <1.00 14.1 -0.892

124  IRAS0425-072 HII 0.0986 <0.38 0.30 0.76 0.86 16.1 -1.331 35.1 3.37 <0.11 <0.08 11

125  IRAS0425+012 local 0.0000 0.35 1.06 2.61 3.49

126  IRAS0425-046 0.016: <0.25 1.43 3.94 3.32 14.6 -1.389 10,21

127  IRAS0427+181 local 0.0000 <0.25 1.51 3.48 4.14 21

128  IRAS0427-637 liner? 0.0575 <0.25 0.33 0.74 <1.00 14.9 -1.089 <8.78 >2.20 >1.74 12

129  IRAS0428-097 HII 0.0469 <0.25 0.37 0.60 0.75 15.4 -1.155 <6.23 >1.82 >2.62 11,23

130 IRAS0428+180 local 0.0000 10.05 106.20 372.90  456.00

131  IRAS0429+174 local 0.0000 1.27 1.65 3.03 5.16 23

132  IRAS0430+052 Seyfl 0.0327 0.33 0.71 1.31 2.64 14.1 -1.056 376. 0.81 5.45 1.10 10

133  IRAS0432-474 <0.34 0.30 0.77 <1.00 17.6 -1.619 12

134  IRAS0432-143A local 0.0000 1.20 3.67 7.03  <10.24 11

135 IRAS0432-143B local 0.0000 0.46 0.38 0.49 <6.01 11

136  IRAS0432-542 0.09 0.18 0.80 0.89 15.7 -1.258

137  IRAS0433+021 HII 0.0116 0.27 0.99 3.61 3.81 14.3 -1.310 <7.33 >1.32 >7.39 >1.28 10

138  IRAS0433+142 0.11 0.26 1.52 2.38 13.9 -1.058

139  IRAS0433-104 Seyfl 0.0344 0.33 0.79 2.75 4.07 13.5 -1.105 267. 0.60 3.75 1.17 10

140 IRAS0435-691 0.05 0.12 0.48 0.52 16.7 -1.345

141  IRAS0438-086 Seyf2 0.0149 0.45 1.67 2.95 2.14 13.8 -1.165 <2.90 >2.15 >5.06 >3.29 10,20

142 IRAS0438-216 <0.09 0.15 0.95 1.83 15.7 -1.297

143  IRAS0439-597NW Seyf2 0.0577 <0.27 0.20 0.47 <1.03 14.8 -0.987 <5.18 >2.77 >2.80 >2.57 11

144  IRAS0439-272 0.0835 <0.30 0.31 0.71 1.63 16.5 -1.390 12

145 IRAS0440-497 HII 0.0269 <0.25 0.33 1.18 2.06 14.1 -1.034 <11.7 >1.70 >4.63 >2.65 12

146  IRAS0442-579 <0.16 0.14 0.68 1.15 14.8 -1.052

147  IRAS0443+129 local 0.0000 0.75 0.36 1.97 7.32

148  IRAS0444-052 Seyfl 0.0442 <0.39 0.29 0.84 <1.30 14.6 -1.069 39.1 0.58 4.42 1.45 11

149  IRAS0445-056 local 0.0000 0.27 0.48 0.60 <2.73 11

150 IRAS0445-587 0.09 0.14 0.67 1.51 14.2 -0.932

151 IRAS0447-635 0.25 0.11 0.74 1.99 13.3 -0.778

152 IRAS0449-360 <0.09 0.21 0.35 0.32 15.0 -0.949

153  IRAS0449-646 Seyfl 0.0600 0.20 0.28 0.36 0.57 15.4 -1.034 14.4 2.34 5.20 1.89 12

154 IRAS0450-032 Seyf2 0.0158 <0.25 0.43 0.91 1.13 13.6 -0.884 <10.5 >7.47 >6.32 >5.21 11

155 IRAS0450-299 Seyfl 0.2860 <0.34 0.19 0.67 <1.00 15.7 -1.223 10

156  IRAS0450+039 Seyf2? 0.0297 0.27 0.58 0.66 <1.00 13.9 -0.880 23.0 11.77 5.48 1.53 11

157 IRAS0457-756 Seyf2 0.0181 0.39 0.44 0.70 1.55 13.5 -0.805 <7.49 >7.56 >4.53 >5.99 12

158  IRAS0458+074 <0.25 0.47 1.60 3.47 14.3 -1.148

159  IRAS0459-089 local 0.0000 0.40 1.36 2.52 17.25

160 IRAS0459-229 HII 0.0408 <0.27 0.26 0.80 1.60 14.0 -0.938 35.5 1.11 6.73 2.45 10

161  IRAS0501-398 local 0.0000 <0.38 0.31 0.65 <1.00 12

162 IRAS0501-107 local 0.0000 1.28 0.38 0.71 1.93

163  IRAS0501-067 local 0.0000 0.57 0.80 2.93 11.98

164  IRAS0503-764 0.06 0.11 0.58 1.02 14.5 -0.958

165 IRAS0507-006 local 0.0000 1.61 0.42 0.51 <1.00

166 IRAS0509-024 local 0.0000 0.25 1.20 1.79 <1.22 2

167 IRAS0509-009 local 0.0000 1.22 0.29 0.59 1.12

168  IRAS0509-344 0.07 0.19 0.68 0.82 12.7 -0.650

169  IRAS0510-072 local 0.0000 <0.25 0.32 0.63 <1.02 10

170  IRAS0510-129 local 0.0000 0.60 0.30 0.42 <5.39

171  IRAS0513-002 Seyfl 0.0312 <0.40 0.47 0.66 1.30 13.6 -0.820 495. 0.10 3.56 0.27 10

172  IRAS0514+791 local 0.0000 1.15 0.24 0.28 <1.00

173  IRAS0517-719 <0.25 0.59 1.16 2.24 16.9 -1.575

174  IRAS0517-327 Seyfl 0.0126 <0.25 0.59 1.49 2.02 12.5 -0.782 208. 1.64 3.63 0.73 11

175  IRAS0521+762 <0.09 0.19 0.56 0.56 16.4 -1.337

176  IRAS0521-122 Seyfl 0.0490 0.10 0.28 0.43 1.02 14.4 -0.887 160. 1.20 5.24 0.59 2

177  IRAS0522-087 local 0.0000 0.67 2.06 3.01 3.43

178  IRAS0523-070 local 0.0000 <0.25 0.70 0.80 <1.04 10

179  IRAS0523-460 Seyf2 0.0439 0.24 1.01 2.80 2.97 14.2 -1.239 18.9 5.25 5.58 3.60 12

180 IRAS0524-192 HII 0.0280 0.10 0.11 0.47 1.02 13.0 -0.625 3

181  IRAS0530-056 local 0.0000 4.26 19.40 55.33 82.40 23

182 IRAS0531-065 local 0.0000 1.04 3.36 5.49 18.29 12

183  IRAS0531-063 local 0.0000 0.32 0.75 2.18  <14.28 3

184  IRAS0531-124 HII 0.0287 <0.09 0.17 0.82 1.04 15.3 -1.202 4.90 0.21 5.44 2.18 20

185 IRAS0533-739 0.16 0.13 0.84 1.34 15.2 -1.179

186 IRAS0534-320 <0.09 0.17 0.75 0.75 16.7 -1.454

187 IRAS0536-608 <0.25 0.30 1.04 1.13 13.8 -0.959

188  IRAS0537-441 Seyfl 0.8940 <0.27 0.18 0.49 <1.00 16.5 -1.320

189 IRAS0546-510 local 0.0000 3.48 9.10 19.61 10.87

190 IRAS0555-654 0.08 0.36 0.41 0.50 17.7 -1.511

191  IRAS0557-813 HII? 0.0126 <0.25 0.53 1.16 1.15 13.9 -0.989 15.1 4.56 3.00 1.36 11

192 IRAS0558-421 0.13 0.16 1.13 2.82 13.0 -0.813

193  IRAS0558-756 local 0.0000 <0.26 0.24 0.72 <1.23 11

194  IRAS0559-579 Seyf2 0.0383 <0.25 0.23 0.77 1.01 14.0 -0.936 <10.1 >6.24 >3.62 >2.88 12

195 IRAS0602+675 0.09 0.31 1.10 1.01 14.7 -1.137

196  IRAS0609+710 Seyf2 0.0130 0.70 2.86 3.88 3.35 12.5 -0.980 72.1 14.84 5.89 5.70 23

197 IRAS0611-326 Seyf2 0.0500 <0.25 0.28 0.83 1.13 14.1 -0.973 8.48 5.01 4.02 2.88 2

198 IRAS0611-728 0.11 0.13 0.44 0.56 15.4 -1.078

199 IRAS0612-330 0.08 0.20 0.75 1.17 13.9 -0.898

200 IRAS0614-498 HII 0.0373 <0.25 0.16 0.61 <1.05 15.1 -1.087 <5.66 - >0.87 >3.86 >3.77 12
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TABLE 2. (continued)
num object type z s12 s25 560 5100 v sp.indx. Hbeta [OIII] Halfa NII date
(Jy) (Jy) (Jy) (Jy) (mag) (v,so') (1E-15) eta Hbeta eta (t.1)
201 IRAS0625+637 Seyf2 0.0402 <0.25 0.50 1.76 2.46 14.8 ~1.263 18.7 3.96 2.70 1.52 20
202 TIRAS0627+689E Seyf2 0.0650 <0.37 0.29 0.85 <1.15 16.0 -1.329 1.78 6.62 5.05 3.01 23
203 IRAS0628+637 Seyfl 0.0123 <0.25 0.35 1.46 3.21 12.9 -0.852 104. 0.56 3.75 0.32 23
204 IRAS0629-664A Seyf2 0.0466 <0.08 0.18 0.71 1.06 15.3 -1.167 9.33 10.20 2.99 1.54 12
205 IRAS0629-664B . HII? 0.0484 <0.25 0.31 0.54 0.67 15.4 -1.123
206 IRAS0631-640 Seyf2 0.0485 <0.26 0.25 0.57 0.99 14.9 -1.040 <5.10 >8.17 >4.15 >2.70 12
207 IRAS0635-698 0.07 0.22 0.66 0.83 16.7 -1.422
208 IRAS0641+636W HII 0.0189 <0.25 0.27 0.60 <1.05 15.0 -1.066 30.1 3.15 3.25 0.74 23
209 IRAS0645+744 Seyfl 0.0184 <0.31 0.68 1.12 0.82 13.3 -0.873 330. 2.12 7.58 0.72 23
210 IRAS0647-672 <0.06 0.06 0.65 1.46 14.5 -0.982
211 IRAS0650+504 Seyfl 0.0200 0.14 0.25 1.77 2.66 14.1 -1.133
212 IRAS0652-663 0.14 0.17 0.28 0.34 16.7 -1.231
213 IRAS0656-654 Seyfl 0.0295 <0.25 0.19 0.78 1.13 14.2 -0.976 76.4 0.36 2.92 0.70 12
214 IRAS0703+591 0.08 0.19 1.30 2.50 14.6 -1.163
215 IRAS0710+457 Seyfl 0.0559 <0.35 0.57 0.87 <1.27 13.8 -0.909 386. 0.07 2.36 0.07 23
216 IRAS0712+879NW HII 0.0875 <0.28 0.19 0.83 <4.04 16.7 -1.468 2.73 0.78 10.04 6.71 23
217 IRAS0714+410 0.0230 0.12 0.26 1.39 1.93 13.9 -1.035
218 IRAS0731+621 HII 0.1207 <0.25 0.48 1.44 1.24 17.2 -1.681 8.61 1.22 23
219 IRAS0731+329 0.20 0.35 1.48 3.42 12.1 -0.701
220 IRAS0732+588 Seyfl 0.0390 <0.29 0.53 0.88 1.41 13.9 -0.941
221 IRAS0732-870 HII 0.0165 <0.25 0.17 0.65 <4.24 14.7 -1.038 28.2 2.57 4.02 1.05 11
222 IRAS0732+697 <0.25 0.43 1.64 0.90 17.3 -1.720
223 IRAS0734+497 0.28 0.18 1.34 2.21 15.3 -1.305
224 IRAS0737+652 Seyf2 0.0380 <0.25 0.54 1.12 1.23 13.5 -0.903
225 IRAS0738+499 Seyfl 0.0220 0.27 0.78 1.50 2.19 12.5 -0.774
226 IRAS0741+293 Seyf2 0.0160 0.28 0.34 0.63 1.95 10.8 -0.263
227 IRAS0743+610 Seyfl 0.0300 <0.25 0.28 0.85 2.23 12.6 -0.687
228 IRAS0748+280 <0.14 0.13 0.62 1.21 15.5 ~1.174
229 IRAS0748-733 0.12 0.19 0.62 2.72 15.0 -1.071
230 IRAS0750+246 0.10 0.15 0.83 1.19 15.6 -1.253
231 IRAS0751+534 HII 0.0248 0.13 0.20 1.37 3.24 13.4 -0.943 26
232 IRAS0755+509 <0.25 0.38 0.75 <1.00 15.1 -1.128
233 IRAS0757+267 Seyfl 0.0255 <0.25 0.44 0.99 <1.51 13.2 -0.822 <10.0 >18.79 >11.07 >12.96 26
234 IRAS0759+260 0.22 0.26 0.51 0.50 14.7 -0.987
235 IRAS0759+651 0.1500 0.24 0.62 1.75 1.87 14.2 -1.134
236 IRAS0B04+391 Seyf2 0.0230 <0.25 0.45 1.38 1.51 13.2 -0.894
237 IRAS0807+187 HII 0.0160 <0.31 0.73 2.79 3.08 13.9 -1.172 <4.99 >4.68 >2.69 10
238 IRAS0807+581 Seyf2 0.0280 0.15 0.21 1.34 2.36 13.6 -0.973 26
239 IRAS0811+462 0.10 0.28 1.24 1.81 13.6 -0.951
240 IRAS0813+261 0.0420 <0.09 0.41 1.21 1.14 15.5 -1.307
241 IRAS0818+532 local 0.0000 0.50 3.62 7.48 4.89
242 IRAS0821+174 0.0370 0.15 0.28 0.61 1.16 14.0 -0.879
243 TIRAS0821+364 0.10 0.21 0.67 1.62 15.0 -1.085
244 IRAS0825-776 Seyf2 0.0175 <0.28 0.45 1.32 4.65 13.7 -0.986 11.2 2.81 4.64 2.37 11
245 IRAS0827-027 Seyf2 0.0404 <0.25 0.42 1.52 1.82 14.0 -1.075 8.77 14.00 6.90 8.99 10
246 IRAS0832+664 HII 0.0180 <0.28 0.49 1.58 1.16 15.1 -1.295
247 IRAS0844+180 local 0.0000 2.12 41.49 89.31 49.44
248 IRAS0851+179 Seyfl 0.0640 0.17 0.22 0.82 1.11 14.8 -1.107
249 IRAS0856+559 0.0080 0.11 0.12 0.51 1.75 12.4 -0.535
250 IRAS0910+411 Seyf2 0.4420 0.17 0.39 0.55 <0.39 17.8 -1.587
251 IRAS0911+679 HII 0.0308 <0.09 0.23 1.01 1.62 14.4 -1.071 14.8 0.17 3.86 2.07 14
252 IRAS0916+264 local 0.0000 2.05 0.59 1.02 <1.00
253 IRAS0918-078 Seyf2 0.0198 0.14 0.48 0.74 1.06 13.7 -0.866 5.82 15.36 8.61 4.43 3
254 IRAS0930-841 Seyf2 0.0628 <0.25 0.36 0.48 2.14 15.6 -1.145 <5.62 >4.79 >11.56 >6.28 11
255 IRAS0930+682 Seyf2 0.0703 0.10 0.26 0.45 <1.15 15.7 -1.149 5.27 8.85 4.90 4.97 14
256 IRAS0943-131 Seyf2 0.1310 <0.28 0.42 0.52 <1.00 16.3 -1.290 15.4 10.59 10
257 IRAS0943+032N HII 0.0202 0.48 0.59 5.19 11.32 13.8 -1.284 <4.10 >0.85 >5.55 10
258 IRAS0945+594 HII 0.0072 0.09 0.23 0.89 1.20 13.4 -0.837 12.3 0.74 6.16 1.72 15
259 IRAS0945+507E Seyfl 0.0563 0.13 0.25 0.69 0.71 15.1 -1.126 46.3 0.78 5.40 1.49 15
260 IRAS0949-013 Seyfl 0.0194 0.70 1.20 1.41 1.07 13.3 -0.922 425. 1.10 5.22 1.16 10
261 IRAS0952+136SE HII 0.0192 <0.25 0.39 0.80 <1.41 14.2 -0.969 63.6 2.45 5.38 1.54 10
262 IRAS1020+331N HII 0.1256 <0.11 0.15 0.58 0.55 17.7 -1.579 3.31 0.90 16
263 IRAS1021+675 Seyf2 0.0386 <0.35 0.43 0.77 <1.43 14.3 -0.994 12.7 9.24 6.10 3.15 14
264 IRAS1022-183 local 0.0000 4.52 35.53 53.00 28.85
265 IRAS1022-828 0.20 0.33 0.58 1.32 15.0 -1.065
266 IRAS1028+290 HII 0.0041 <0.25 0.67 2.21 3.40 12.0 -0.766 80.9 0.41 4.73 1.46 13
267 IRAS1030+602 Seyf2 0.0505 <0.26 0.47 0.95 <1.10 14.1 -0.996 43.3 9.69 3.27 2.77 14
268 IRAS1033+636 HII 0.0377 <0.09 0.19 0.74 0.86 15.9 ~-1.296 4.23 1.33 8.55 2.70 14
269 IRAS1037+598 0.09 0.23 0.78 0.92 17.5 -1.620
270 IRAS1040+706 Seyf2 0.0328 <0.25 0.26 0.95 2.82 14.2 -1.004 4.54 12.61 7.20 9.22 14
271 IRAS1045+503 HII 0.0229 0.20 0.33 0.58 1.32 14.0 -0.871 9.81 <0.30 4.76 2.32 15
272 IRAS1045-248 Seyf2 0.0137 <0.25 0.71 2.38 3.94 11.9 -0.751 68.5 14.38 5.04 5.06 12
273 IRAS1046-316 <0.14 0.26 1.05 1.48 16.1 -1.403
274 IRAS1047-281 Seyfl 0.1929 <0.78 0.36 0.98 <1.65 15.5 -1.264 <6.23 >5.92 12
275 IRAS1051-273 Seyf2 0.1599 <0.25 0.35 0.91 <1.00 16.1 -1.381 3.47 17.44 2
276 IRAS1056-333 HII 0.0595 <0.25 0.70 2.12 <1.34 16.6 -1.650 5.82 3.35 4.90 0.55 12
277 IRAS1059-344 local 0.0000 0.70 2.46 3.88 4.85 3
278 IRAS1103+728 Seyfl 0.0086 0.45 0.92 1.74 2.17 11.9 -0.689 280. 0.44 6.21 0.21 5
279 IRAS1105-115 Seyf2 0.0548 <0.25 0.42 0.72 <1.38 14.9 -1.099 27.5 7.09 3.70 1.79 2
280 IRAS1119+045 HII 0.0378 0.88 0.49 0.84 2.15 15.2 -1.176 5.88 0.33 7.02 3.17 2
281 IRAS1121-281 Seyf2 0.0135 <0.44 0.31 0.59 <1.00 13.0 -0.682 <7.75 >6.61 >3.85 >2.42 2
282 IRAS1124-289 Seyf2 0.0234 0.11 0.34 0.60 0.94 13.4 -0.767 10.6 10.74 5.04 4.85 3
283 IRAS1129+532 Seyf2 0.0254 0.16 0.26 0.68 1.74 13.2 -0.747 <15.5 >11.47 >5.41 >8.32 15
284 IRAS1131+216 HII 0.0214 0.17 0.22 1.00 2.38 12.9 -0.762 70.2 0.29 3.42 0.66 13
285 TIRAS1133+572 Seyf2 0.0507 0.16 0.52 1.55 2.17 14.7 -1.210 10.1 6.64 3.53 5.35 15
286 IRAS1136-374 Seyfl 0.0107 0.80 2.45 3.33 4.93 12.0 -0.841 829. 0.92 3.72 0.79 12
287 IRAS1151-395 local 0.0000 1.98 0.67 1.00 3.94
288 IRAS1152+229 local 0.0000 0.15 0.27 1.34 1.97
289 IRAS1159+046 liner 0.0210 <0.17 0.18 0.66 1.28 13.9 -0.884 <9.39 >3.32 >2.64 11
290 IRAS1210+060 HII 0.0814 <0.20 0.23 0.49 0.81 16.2 -1.260 <12.4 >3.65 >1.15 11
291 IRAS1215+064 HII 0.0184 0.22 0.86 2.72 3.11 13.4 -1.082 16.9 <0.62 10.01 6.24 8
292 IRAS1215+300 Seyfl 0.0123 0.41 1.38 4.01 4.07 12.7 -1.024 270. 1.68 5.04 1.14 13
293 IRAS1223+129 Seyf2 0.0084 1.00 3.57 10.73 17.27 11.5 ~0.996 47.9 11.78 5.73 2.47 11
294 IRAS1223-388 HII 0.0120 0.09 0.26 1.13 2.66 13.2 -0.850
295 IRAS1226+023 Seyfl 0.1580 0.52 0.93 2.22 2.91 13.1 -0.985 3
296 IRAS1227-355 local 0.0000 <0.25 0.60 0.78 <1.00
297 IRAS1231+828 local 0.0000 0.77 7.16 8.44 4.30
298 IRAS1231+779SE HII 0.0277 0.08 0.12 0.89 1.97 14.2 -0.998 <10.1 >4.72 >2.17 14
299 IRAS1232-396 Seyf2 0.0132 0.46 1.42 4.52 5.40 12.2 -0.950 105. 7.89 3.76 1.74 12
300 IRAS1233-395 local 0.0000 <0.43 3.40 7.23 3.67
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TABLE 2. (continued)
num object type z s12 825 S60 S100 v sp.indx. Hbeta [OIII) Halfa [NII) date
Jy) (Jy) (Jy) (Iy) (mag) (v, 60) (1E-15) ~Hbeta Hbeta eta” (t.1)
301 IRAS1237-050 Seyfl 0.0078 0.34 0.92 2.81 6.00 11.3 -0.687 407. 0.33 3.34 0.66 8
302 IRAS1238-364 Seyf2 0.0125 0.66 2.32 7.08 10.77 12.3 =1.058 41.5 7.58 6.14 3.79 11
303  IRAS1244+268 HII 0.0027 <0.25 0.35 0.48 <1.00 12.6 -0.561 51.1 2.69 4.13 0.37 13,28
304 IRAS1244-024 HII 0.0052 <0.12 0.52 1.38 2.00 11.7 -0.609 250. 1.33 3.33 0.90 26
305 IRAS1245-424 local 0.0000 <0.25 1.02 2.70 1.43
306 IRAS1246+421 Seyf2 0.0270 <0.28 0.48 1.70 2.32 13.6 -1.018 <6.01  >15.36 >2.64 >3.27 13,29
307 IRAS1246-111 Seyf2 0.0481 <0.25 0.76 1.44 1.55 14.9 -1.231 33.0 12.38 5.09 3.60 1
308 IRAS1247+437S HII 0.0622 <0.26 0.40 1.05 0.94 15.4 -1.267 26.0 2.93 4.48 1.89 15
309  IRAS1249-131 Seyfl 0.0136 0.23 0.31 1.08 2.04 13.0 -0.815 450. 0.81 2.73 0.73 3
310 IRAS1250-413 Seyf2 0.0162 <0.25 0.30 0.98 1.73 12.4 -0.667 <10.9 >7.46 >4.51 >3.40 11
311  IRAS1254-301 Seyf2 0.0546 0.10 0.31 1.05 1.46 15.6 -1.304 <4.89 >5.54 >4.81 >3.49 11
312 IRAS1258-306 0.09 0.37 0.92 2.38 12.8 -0.741
313 IRAS1304-234 Seyf2 0.0093 0.37 1.25 2.34 3.34 12.5 -0.871 8.24 21.50 11.94 12.08 3
314 IRAS1305-241 Seyf2 0.0141 <0.25 0.71 1.41 1.75 13.9 ~-1.036 <3.99 >2.92 >4.83 >2.41 2
315  IRAS1314+451E Seyf2 0.0905 <0.25 0.49 0.72 <1.40 15.8 -1.258 16.2 5.00 3.47 1.82 15
316  IRAS1317-232 <0.14 0.38 0.80 0.88 15.0 -1.134
317 IRAS1319-164 Seyf2 0.0164 0.89 2.81 5.60 5.61 12.5 -1.049 78.1 19.35 8.14 8.10 2
318  IRAS1321+058 0.1900 0.26 0.41 1.20 0.81 18.0 -1.794
319  IRAS1322-381 <0.12 0.34 1.23 2.03 15.0 -1.217
320 IRAS1324+268W HII 0.0234 0.14 0.24 0.71 0.71 14.1 -0.938 27.7 0.72 3.65 1.15 4
321  IRAS1329-393 0.13 0.26 0.94 0.89 15.3 -1.217
322  IRAS1330-337 Seyf2 0.0128 <0.25 0.39 0.65 <1.00 13.6 -0.813 17.7 8.49 5.58 1.30 7
323 IRAS1332-344 HII 0.0492 <0.14 <0.12 0.52 0.85 15.4 -1.127 11.5 0.39 3.57 1.65 11
324  TRAS1332-340 Seyfl 0.0075 0.40 0.81 1.12 <1.00 12.7 -0.749 106. 0.71 7.25 1.30 2,11
325  1kAS1337-313 HII 0.0009 2.59 12.21 30.91 29.04 9.9 -0.907 824. 5.49 3.59 0.48
326  IRAS1343-121 local 0.0000 2.36 0.57 0.89 1.99
327  IRAS1344+351 HII 0.0539 <0.25 0.49 1.02 0.87 15.7 -1.325 21.7 2.51 4.15 0.62 5
328 IRAS1345+125W Seyf2 0.1202 <0.25 0.66 2.01 2.14 16.3 =1.581 <6.88 >4.95 >5.53 >4.02 28
329  IRAS1351+337 Seyf2 0.0076 0.34 0.93 1.44 2.59 12.2 -0.709 <5.01 >8.95 >5.14 >3.99 4
330 IRAS1351-375 Seyfl 0.0520 <0.39 0.40 0.50 <1.00 14.5 -0.938 32.4 <2.64 10.99 <3.17 11
331 IRAS1351+640 Seyfl 0.0878 <0.26 0.54 0.72 0.79 14.0 -0.924 197. 0.70 2.54 0.15 14
332 IRAS1351+695 Seyfl 0.0294 <0.25 0.26 1.08 2.28 14.3 -1.056 443. 0.19 3.43 0.54 14
333  IRAS1353+186E Seyf2 0.0498 0.57 1.61 2.18 1.87 13.8 -1.105 62.5 9.01 4.23 1.69 11
334 IRAS1357+562 HII 0.0338 <0.07 0.21 0.83 1.28 15.2 =1.175 8.91 <0.30 4.29 2.00 14
335 IRAS1402-316 0.0923 <0.11 <0.11 0.54 0.47 16.5 -1.337 3,28
336 IRAS1402+436S Seyfl 0.3233 <0.45 0.26 0.61 1.28 15.2 -1.104 10.8 2.39 57.69 2.36 29
337  IRAS1404+012 0.13 0.34 0.89 0.55 18.4 -1.809
338 IRAS1404+286W Seyfl 0.0769 <0.40 0.38 0.74 <1.00 14.9 -1.093 30.2 0.63 7.95 0.39 4
339  IRAS1407+266 HII 0.0597 0.07 0.07 0.89 1.13 15.5 -1.246 29,6
340 IRAS1408+137 Seyf2 0.0158 <0.26 1.04 3.64 2.85 13.9 -1.238 <7.08 >3.91 >8.08 >7.25 11,16
341  IRAS1410-029 Seyf2 0.0070 1.30 3.66 8.67 9.40 10.9 -0.839
342  IRAS1411+078 liner 0.0235 <0.12 0.21 1.36 2.14 12.8 -0.813 <16.1 >3.25 >3.53 13
343  IRAS1414+463 local 0.0000 1.15 0.36 0.47 <1.00
344  IRAS1415+253 Seyfl 0.0169 0.36 0.76 1.04 1.73 12.1 -0.627 750. 0.48 4.95 0.70
345 IRAS1417-841 0.08 0.24 0.68 0.87 16.2 -1.333
346  IRAS1426+274 HII 0.0143 <0.12 0.24 0.86 0.80 13.6 -0.884 31.3 1.54 4.90 1.35 13
347 IRAS1426+573 Seyf2 0.0428 0.11 0.19 0.51 0.95 14.8 -0.995 7.09 7.80 3.54 1.92 S
348  IRAS1428-030 HII 0.0428 0.13 0.17 0.77 1.60 17.0 -1.508 <2.11 >4.36 >1.13 1
349 IRAS1431-326 Seyf2 0.0254 <0.27 0.32 0.94 <1.00 14.4 ~1.054 <5.07 >4.19 >6.58 >7.50 1
350 IRAS1434+590 Seyfl 0.0305 0.40 1.23 2.24 2.19 13.6 -1.083 281. 0.43 4.73 0.06 4
351 T IRAS1435+386 HII 0.0115 <0.25 0.37 1.27 2.61 12.5 -0.751 17.3 0.30 4.06 2.09 13
352  IRAS1439+537 Seyf2 0.0378 <0.25 0.54 1.34 1.85 13.9 -1.022 140. 11.08 4.54 1.46 26
353  IRAS1442+590 HII 0.0388 0.12 0.11 0.75 1.66 14.8 -1.080 9.80 <0.25 4.11 1.68 14
354 IRAS1443+272 Seyf2 0.0294 <0.25 0.34 0.78 1.24 14.7 -1.063 19.4 7.60 5.44 2.08 13
355 IRAS1445-828 Seyf2 0.1144 <0.25 0.39 1.09 1.29 16.0 -1.399 5.54 8.72 8
356 IRAS1447+425 Seyf2 0.1783 <0.31 0.30 0.49 <1.00 17.0 =1.417 <1.31 >31.48 >16.86 >13.43 5,29
357  IRAS1454+491 Seyf2 0.2459 0.05 0.21 0.55 0.53 18.2 -1.670 ’ 15
358 IRAS1455-285 Seyfl 0.0481 0.31 0.38 0.67 0.78 15.3 -1.143 12.8 5.01 4.15 2.73 11
359 IRAS1501+106 Seyfl 0.0362 <0.39 0.45 0.49 <1.00 13.7 -0.771 693. 0.48 3.39 0.40 10
360 IRAS1506+661 HII 0.0286 0.15 0.16 1.80 3.51 13.9 ~1.088 13.4 0.52 6.46 1.89 14
361 IRAS1506+283 HII 0.0268 <0.25 0.27 0.84 <1.17 15.3 -1.207 10.5 1.26 4.42 1.54 5
362 IRAS1506+092SE Seyf2 0.0450 <0.25 0.29 0.71 1.12 14.4 -0.995 <11.2 >8.85 >6.49 >0.72 11
363  IRAS1509-211 Seyfl 0.0444 <0.41 0.64 1.61 1.75 14.1 ~1.099 141. 1.12 6.74 1.11 1
364 IRAS1512-324 local 0.0000 0.81 0.31 0.44 <7.12
365 IRAS1514+601 HII 0.0447 <0.07 0.15 0.74 1.06 15.3 -1.172 15.2 1.94 5.70 2.46 6,15
366  IRAS1517+522NW Seyf2 0.1371 <0.25 0.33 0.83 1.48 16.2 -1.367 <2.68 >10.03
367 IRAS1518+085 Seyf2 0.0306 0.18 0.25 0.82 1.55 13.9 =0.914 12.2 5.60 7.90 3.31 13
368 IRAS1518+657SW Seyf2 0.0444 0.15 0.35 0.88 1.19 13.9 -0.947 <5.31 >16.53 >7.04 >3.58 30
369 IRAS1519+393 Seyfl 0.0292 0.10 0.15 0.46 0.78 14.1 ~0.847 13.8 3.78 6.52 0.87 13
370 IRAS1521+087 Seyf2 0.0364 <0.25 0.34 0.78 <1.03 14.8 -1.088 <6.06 >2.17 >4.12 >6.68 11,16
371  IRAS1521-110 <0.11 0.26 0.79 1.21 16.2 -1.362
372 IRAS1524+007 Seyf2 0.0508 <0.25 0.47 0.91 1.26 15.0 =1.165 3.64 10.00 5.59 3.27 3
373 IRAS1529+242S Seyf2 0.0961 0.10 0.34 1.07 1.06 15.7 =1.335 4.12 16.48 7.33 3.73 13
374  IRAS1529+471 <0.07 0.18 0.89 0.99 13.8 -0.916
375  IRAS1530+302 Seyf2 0.0650 0.09 0.26 0.33 0.44 15.1 -0.956 <5.61 >9.21 >2.19 >2.73 6
376 IRAS1531+580S HII 0.0391 0.13 0.24 1.10 1.39 15.2 -1.232 28.0 1.60 3.96 1.11 15
377 IRAS1536+736 Seyf2 0.0248 <0.29 0.61 1.31 2.01 13.3 -0.897 7.60 6.14 4.00 3.56 6
378  IRAS1537+251SW HII 0.0228 <0.25 0.61 2.27 2.88 14.4 -1.243 14.0 4.19 3.97 1.40 15
379 IRAS1541+286 Seyf2 0.0320 <0.25 0.38 1.24 1.47 14.3 -1.097 11.0 10.60 5.46 4.92 15
380 IRAS1543+272 Seyfl 0.0310 <0.05 0.12 0.69 0.85 14.6 -1.016 <6.05 >1.49 >3.41 >1.56 15,29
381 IRAS1544+060 liner 0.0413 <0.25 0.32 1.07 1.46 13.9 -0.982 <13.4 >0.73 >2.37 >2.53 7,16
382 IRAS1547~037 local 0.0000 0.55 1.89 5.43 3.36
383 IRAS1548-037 Seyf2 0.0303 <0.28 0.75 1.18 <4.14 14.2 =1.061 5.98 23.11 10.19 5.82 3
384 IRAS1550-200 local 0.0000 0.56 0.39 0.65 <1.27
385 IRAS1555-141 local 0.0000 <0.25 0.90 2.89 <1.36 11
386 IRAS1555-204 HII 0.0150 <0.11 <0.17 0.94 2.13 14.9 -1.149 <2.15 >2.54 >6.72 11,29
387 IRAS1555-228 local 0.0000 0.87 3.18 6.45 4.71
388 IRAS1556+269 HII 0.0136 <0.25 0.83 3.04 2.94 13.3 -1.074 23.6 0.43 7.93 4.21 13
389 IRAS1557-225 local 0.0000 <0.43 1.46 3.97 <9.80 29
390 IRAS1557+351 Seyfl 0.0316 <0.25 0.27 0.64 1.34 14.0 ~0.897 48.2 0.41 3.73 0.23 6
391 IRAS1559+832 HII 0.0216 1.26 0.44 0.76 1.18 14.7 -1.067 <2.71 >9.45 >3.72 14
392 IRAS1559+021 Seyf2 0.1034 <0.30 0.28 0.57 <1.00 15.9 -1.232 4.50 18.13 6.49 3.40 16
393 IRAS1600+264N Seyfl 0.0724 0.20 0.18 0.56 1.40 15.3 -1.119 36.2 0.45 3.26 0.45 15
394 IRAS1602-182 local 0.0000 <0.33 0.73 1.61 <1.52
395 IRAS1602+408 local 0.0000 <0.25 0.74 1.91 1.58 15
396 IRAS1603+632 HII 0.0558 <0.08 0.15 1.03 1.37 15.5 =1.281 17.1 1.07 5.30 1.70 14
397 IRAS1606-167 local 0.0000 0.67 0.64 0.90 <6.85 18
398 IRAS1606+124 Seyfl 0.0323 <0.25 0.36 0.82 1.02 13.7 =0.891 101. 0.60 5.35 1.07 16
399 IRAS1608-185 local 0.0000 9.47 13.88 18.95 15.77
400 IRAS1611-195 local 0.0000 0.61 1.32 2.20 <6.73
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TABLE 2. (continued)

num object type z s12 S25 S60 S$100 v sp.indx. Hbeta [OIII] Halfa [NII] date
(Jy) (Jy) (Jy) (Jy) (mag) (V,60) (1E-15) Hbeta Hbeta Hbeta (t.1)

401 IRAS1612-192 local 0.0000 0.75 1.87 6.32 <46.20

402 IRAS1612-078 liner? 0.0326 0.16 0.15 1.09 1.87 14.7 -1.141 6.56 2.03 7.80 5.01 18

403 IRAS1615+141 HII 0.0333 <0.33 0.26 1.01 1.72 14.9 -1.156 13.1 0.44 5.05 1.94 13

404 IRAS1616-147 local 0.0000 6.91 1.78 1.93 5.99

405 IRAS1616-197 local 0.0000 0.28 0.86 1.03 <11.26 18

406 IRAS1618-001 local 0.0000 <0.25 0.77 1.02 <1l.00 18

407 IRAS1619-196 local 0.0000 2.38 5.96 11.19 <16.57

408 IRAS1626+518 Seyfl 0.0547 0.13 0.29 0.38 0.32 14.9 -0.954 23.8 4.85 6.22 0.94 14

409 IRAS1628+394W Seyf2 0.0297 <0.41 0.18 0.69 <1.00 13.6 -0.828 14.5 4.77 4.04 3.28 15

410 IRAS1632+425 local 0.0000 0.96 0.25 0.26 <1.00

411 IRAS1633-104 local 0.0000 <0.26 0.31 1.40 <10.86

412 IRAS1634-103A local 0.0000 0.48 4.96 16.49 <21.11 18

413 IRAS1634-103B local 0.0000 0.90 6.06 19.58 17.70

414 IRAS1634+074 local 0.0000 1.14 0.26 0.57 0.89

415 IRAS1634+441 HII 0.0350 <0.25 0.21 0.84 1.68 14.0 -0.945 67.5 0.42 4.13 1.71 15

416 IRAS1634+145 local 0.0000 <0.25 0.43 1.04 1.44

417 IRAS1636+856 Seyfl 0.0631 0.08 0.20 0.43 0.61 15.5 -1.093 84.9 0.22 2.98 0.11 5

418 TRAS1638-062W Seyf2? 0.0279 0.20 0.27 0.88 0.73 14.7 -1.102 7.85 3.56 8.04 5.88 26,29

419 IRAS1638-093 <0.25 0.35 0.69 3.83 17.0 -1.497

420 IRAS1641+399 Seyfl 0.5940 <0.32 0.27 0.60 0.85 15.9 -1.254

421 IRAS1641+156NW HII 0.0662 <0.13 0.19 1.01 1.11 15.9 -1.350 7.14 0.62 6.28 3.38 16

422 IRAS1642+238 local 0.0000 2.07 25.89 34.63 14.62

423 IRAS1643-113 local 0.0000 0.33 0.79 1.13 <10.15

424 IRAS1643-097 local 0.0000 <0.25 0.20 1.51 <9.20

425 IRAS1644-095 local 0.0000 0.57 3.32 7.73 7.40

426 IRAS1645+391NW HII 0.0291 <0.07 0.26 1.20 1.62 14.5 -1.119 29.0 0.13 3.32 1.51 14

427 IRAS1645-099 local 0.0000 <0.25 0.35 0.56 <8.26

428 IRAS1647~-090 local 0.0000 <0.25 0.30 0.93 9.73

429 IRAS1649+220N Seyf2 0.0546 <0.25 0.45 0.99 0.94 15.6 -1.290 6.76 3.37 5.19 6.53 16

430 IRAS1657+290 HII 0.0322 0.18 0.13 1.07 2.42 13.1 -0.833 30.7 0.93 7.81 4.14 15

431 IRAS1658-041 local 0.0000 13.73 4.18 5.03 6.10

432 IRAS1700+518 Seyfl 0.2920 0.11 0.23 0.42 0.44 15.2 -1.037 4

433 IRAS1702+457S Seyf2 0.0604 <0.25 0.42 1.10 1.60 15.1 -1.221 13.6 3.04 5.40 3.06 15

434 IRAS1704+673N HII 0.1349 <0.25 0.30 1.28 <1.12 17.2 -1.656. 1.12 3.29 12.04 5.43 14,29

435 IRAS1705+148 local 0.0000 1.87 0.42 0.65 <1.06

436 IRAS1707+636 local 0.0000 0.09 0.13 0.86 2.03 13.3 -0.826 14,29

437 IRAS1710-032 local 0.0000 <0.25 1.30 2.77 <1.63

438 IRAS1712+395 Seyf2 0.0362 0.14 0.17 0.71 1.29 14.7 ~1.039 <2.68 >2.04 >3.21 >1.63 22

439 IRAS1715+133 local 0.0000 1.09 0.32 0.28 1.50

440 IRAS1716+152 local 0.0000 1.51 0.39 0.28 <1.07

441 IRAS1716+302NE HII 0.0140 0.07 0.25 0.92 1.00 14.2 -1.003 56.3 2.80 4.22 0.86 15

442 IRAS1721+365SW Seyfl 0.0400 0.14 0.14 0.34 0.81 14.1 -0.781 71.4 1.30 3.61 0.31 6

443 IRAS1722+230 local 0.0000 0.37 0.29 0.57 <1.00

444 IRAS1727+575E HII 0.0282 <0.25 0.15 0.96 1.67 14.0 -0.983 48.3 1.08 3.56 0.86 14

445 IRAS1729+596 Seyf2 0.0281 0.07 0.11 0.70 1.70 14.0 -0.906 <4.78 >4.53 >3.31 >3.23 15

446 IRAS1732+389 0.11 0.19 0.39 0.58 16.7 -1.307

447 IRAS1733+208 Seyf2 0.0240 <0.25 0.39 0.70 1.57 13.4 ~0.796 26.5 9.74 3.99 1.67 13

448 IRAS1734+177 local 0.0000 <0.25 0.99 1.50 <1.00 6

449 IRAS1734+493W Seyf2 0.0748 <0.25 0.30 0.79 1.06 15.8 -1.289 2.99 9.09 7.15 -3.79 4

450 IRAS1737+562S Seyf2 0.0646 <0.25 0.38 1.01 1.51 15.2 -1.214 <4.97 >9.67 >4.60 >6.15 15

451 IRAS1740+518 local 0.0000 1.58 0.38 0.46 1.00

452 IRAS1740+214 local 0.0000 <0.25 0.34 0.96 <1.31

453 IRAS1743+579S HII 0.0386 0.06 0.14 0.77 0.77 15.6 -1.231 4.70 1.87 6.01 3.89 14

454 IRAS1746+676 local 0.0000 0.74 0.17 0.22 0.35

455 IRAS1749+269 Seyfl 0.1453 <0.26 0.22 0.44 <1.01 15.1 -1.024 90.0 0.09 4.11 0.31 26

456 IRAS1750+508 Seyfl 0.2997 <0.25 0.33 0.47 <1.00 15.4 -1.104 170. 0.43 4.54 0.58 27

457 IRAS1752+189 Seyf2 0.0395 0.09 0.18 0.69 1.06 14.2 -0.936 <3.84 >0.78 >3.99 >2.76 6,15

458 IRAS1752+280 local 0.0000 <0.25 1.65 2.19 0.87

459 IRAS1758+666 local 0.0000 7.51 113.50 133.40 62.79

460 IRAS1759+423 Seyf2 0.0526 <0.07 0.15 0.63 0.69 14.5 -0.983 <20.7 >4.61 >1.88 >3.84 13

461 IRAS1800+666 0.23 1.08 2.59 2.87 18.2 -1.993

462 IRAS1801+414NE HII 0.0426 <0.06 0.09 0.62 1.11 15.6 -1.193 <0.73 >1.47 >5.39 >3.47 15,22

463 IRAS1803+468 0.0240 0.16 0.14 0.92 2.54 13.4 -0.842 13,22

464 IRAS1807+698 BL-Lac 0.0510 0.10 0.19 0.31 0.37 13.3 -0.599 14

465 TRAS1813+368 local 0.0000 0.62 0.26 0.41 <1.00

466 IRAS1818+526 local 0.0000 0.65 0.23 0.57 1.51

467 IRAS1821+643 Seyfl 0.2970 0.26 0.44 1.26 2.26 14.1 -1.053 14

468 IRAS1825+717 HII 0.0832 <0.05 0.11 0.85 1.06 16.7 -1.479 <1.47 >0.72 >8.15 >4.72 14

469 IRAS1825+412SW HII 0.0833 <0.25 0.37 1.10 <4.00 16.1 -1.421 23.3 3.05 4.74 0.68 16

470 IRAS1829+412N Seyfl 0.0922 0.06 0.19 0.39 0.68 15.4 -1.051 69.4 1.11 3.34 0.50 16

471 IRAS1832-594 Seyf2 0.0192 0.60 1.39 3.17 4.09 13.2 -1.071 50.0 4.52 9.91 6.20 1

472 IRAS1834-674 0.18 0.26 1.39 4.07 12.3 -0.715

473 IRAS1840-624 Seyfl 0.0136 0.38 0.86 2.00 2.62 12.8 -0.893 279. 0.69 4.59 0.89 3

474 IRAS1840+773E HII 0.0875 <0.08 0.26 0.82 0.94 17.4 -1.609 2.35 1.78 14.31 4.70 23,30

475 IRAS1846+721 Seyf2 0.0461 <0.25 0.26 0.95 0.97 14.0 -0.973 25.3 5.23 5.90 2.31 14

476 IRAS1850-782 Seyfl 0.0610 <0.25 0.25 1.10 1.93 16.1 -1.421 18

477 IRAS1855+716S HII 0.0923 <0.07 0.15 0.75 0.71 16.3 -1.377 37.6 2.58 3.35 0.47 14

478 IRAS1900-672 HII 0.0155 <0.25 0.31 1.15 1.47 14.4 -1.083 18.1 1.40 5.11 1.54 18

479 IRAS1908-539NW HII 0.0230 0.18 0.36 1.45 4.10 13.6 -0.994 2.98 <0.38 4.28 1.84 18

480 IRAS1908-609 liner 0.0143 0.34 0.29 1.16 4.04 12.0 -0.623 <5.57 >1.54 >1.31 18

481 IRAS1910+846 Seyfl 0.3544 <0.25 0.15 0.57 <2.45 16.2 -1.300 47.0 0.15 6.57 0.41 16,29

482 IRAS1911-498 Seyf2 0.0492 <0.09 0.31 0.89 0.89 16.0 -1.349 <1.35 >2.46 >6.34 >6.73 19

483 IRAS1913-397 local 0.0000 0.37 2.89 5.55 3.10

484 IRAS1916-587 Seyfl 0.0360 0.31 0.38 0.61 <4.55 13.3 -0.751 609. 0.27 4.73 0.58 19

485 IRAS1918-578 Seyf2 0.0587 <0.06 0.16 0.87 1.79 15.2 -1.193 <0.95 >2.29 >4.18 >3.52 18

486 IRAS1918-558 HII 0.0120 0.09 0.18 0.54 1.71 12.9 -0.648 2.98 <0.18 3.55 1.34 18

487 IRAS1918-545 local 0.0000 0.54 0.48 0.53 <1.00

488 IRAS1924-416E HII 0.0094 <0.44 0.44 1.64 1.11 13.0 -0.894 271. 5.74 3.19 0.07 19

489 IRAS1925-727 Seyf2 0.0615 0.33 1.44 5.18 6.03 14.5 -1.429 <9.11 >2.15 >8.63 >8.07 19

490 IRAS1926-425E HII © 0.0596 0.09 0.11 1.10 2.02 16.4 -1.479 <1.80 >6.29 >3.80 19

491 IRAS1926-436E HII 0.0597 0.36 0.53 0.71 1.04 15.8 -1.262 <1l.44 >8.89 >6.00 19

492 IRAS1944-464 HII 0.0196 <0.25 0.31 1.23 1.85 13.9 -1.017 17.0 0.32 4.88 2.25 18

493 IRAS1953-646 HII 0.0122 <0.08 0.26 0.48 0.68 14.2 -0.860 31.0 1.54 3.43 1.65

494 IRAS1957+763 local 0.0000 2.19 0.61 0.71 1.31

495, IRAS1958-183 Seyf1l 0.0370 0.36 0.69 0.92 1.21 14.7 -1.102 7,8

496 IRAS2002-204NW HII 0.0687 0.20 0.22 0.40 0.60 16.9 -1.349 <1.83 >6.22 >4.15 19

497 IRAS2004-612 Seyfl 0.0097 0.28 0.40 1.05 2.47 12.7 -0.743 141. 0.18 5.52 <0.77 7

498 IRAS2008-291N HII - 0.0230 <0.09 0.19 0.94 1.59 14.0 -0.968 8.16 0.84 5.72 2.89 19

499 IRAS2013-089 local **0.0000 1.15 0.52 1.26 2.44

500 IRAS2016-416 local "~ 0.0000 <0.28 1.19 1.42 <1.65

© European Southern Observatory ¢ Provided by the NASA Astrophysics Data System


http://cdsads.u-strasbg.fr/cgi-bin/nph-bib_query?1992A%26AS...96..389D&amp;db_key=AST

FTI92AGAS. ~.296. ~ 389D

Ne2 OPTICAL SPECTROSCOPY OF OBJECTS FROM THE POINT SOURCE CATALOG 401
TABLE 2. (continued)
num object type z s12 S25 S60 S100 v sp.indx. Hbeta [OIII] Halfa [NII) date
(Jy) (Jy) (Jy) (Jy) (mag) (V,60) (1E-15) ~“Hbeta  Hbeta  Hbeta  (t.1)
501 IRAS2016-527 Seyf2 0.0163 <0.25 0.36 0.90 1.28 12.8 -0.738 19.3 14.48 5.37 2.87 7
502 IRAS2020-565NW Seyf2 0.0596 0.09 0.22 0.76 0.94 15.1 -1.131 11.3 13.41 4.71 3.27 19
503 IRAS2024-024 local 0.0000 0.37 0.91 1.12 1.68 7
504 IRAS2025-818 Seyf2 0.0344 0.32 0.67 1.16 <1l.21 15.8 -1.372 <10.1 >3.57 >4.49 >5.11 7,8
505 IRAS2031-607 local 0.0000 0.96 0.27 0.52 <1.18
506 IRAS2032-503E Seyf2? 0.0087 <0.25 0.26 0.68 1.00 12.5 ~-0.605 48.8 2.77 3.69 0.63 18
507 IRAS2037-669 local 0.0000 0.41 0.31 0.67 <1l.11
508 IRAS2038-383 liner 0.0204 0.11 0.27 1.31 1.64 12.9 -0.829 <26.6 >1.02 19
509 IRAS2041-109 Seyfl 0.0340 0.34 0.74 1.43 1.43 12.6 =0.795 1350. 0.40 3.96 0.72 7
510 IRAS2045+002E Seyf2 0.0122 <0.35 0.42 1.14 <1.13 12.8 -0.782 <4.33 >5.97 >3.66 >3.79 4
511 IRAS2045-529 HII 0.0469 <0.06 0.19 0.96 1.22 15.5 -1.270 5.27 0.34 5.10 2.68 18
512 IRAS2048-572 Seyf2 0.0113 1.17 3.87 5.89 4.26 11.7 -0.909 62.9 8.97 5.90 3.36 19
513 IRAS2055-521 Seyf2 0.0513 <0.25 0.35 1.20 1.44 14.0° -1.026 17.5 8.62 4.89 3.91 18
514 IRAS2058+774 local 0.0000 1.21 3.24 11.56 17.60
515 IRAS2100+781 local 0.0000 6.25 11.16 35.97 75.37 15
516 IRAS2101-115 local 0.0000 6.37 56.70 90.64 46.99
517 IRAS2116-206 HII 0.0390 0.10 0.57 1.81 2.31 14.3 -1.169 15.6 0.56 6.65 3.09 19
518  IRAS2117-492W HII 0.0541 0.10 0.13 0.73 1.22 15.7 -1.241 5.72 0.28 4.27 1.65 19
519 IRAS2121-850 local 0.0000 2.40 0.70 0.92 2.09
520 IRAS2121-179 Seyfl 0.1123 <0.29 0.41 1.14 1.26 14.5 -1.100 69.0 0.26 3.46 0.51 7,27
521  IRAS2129+099 Seyfl 0.0621 0.14 0.31 0.54 0.43 13.8 -0.821 298. 0.35 3.69 0.72 19
522 IRAS2134+125 local 0.0000 <0.25 1.13 3.64 3.04
523 IRAS2135-289 local 0.0000 0.11 0.26 0.61 0.51 19
524 IRAS2136-270 Seyf2 0.0308 <0.25 0.30 1.22 1.74 14.1 =1.051 10.1 1.90 4.90 3.54 19
525 IRAS2143-045 Seyf2 0.1034 <0.25 0.57 0.96 <1.13 15.7 -1.312 <5.62 >8.90 >5.85 >5.73 7,27,30
526 IRAS2145-475 local 0.0000 0.81 0.22 0.25 <1.00
527 IRAS2154-348 HII 0.0088 <0.25 0.40 1.75 4.82 12.2 -0.746 13.6 0.15 3.54 2.03 19
528 IRAS2201+033 Seyf2 0.0611 <0.66 0.74 1.13 1.24 15.4 -1.275 23.5 9.29 3.81 1.82 5
529 IRAS2205-519W Seyf2 0.0648 0.11 0.39 0.62 0.62 16.1 ~1.288 11.1 6.80 5.60 1.34 18
530 IRAS2206-474 Seyfl 0.0050 0.63 0.74 2.56 8.63 10.7 -0.539 186. 0.72 8.12 1.49 18
531 IRAS2211-393 Seyfl 0.0394 <0.40 0.45 0.77 <1.04 14.1 -0.954 57.1 0.36 6.83 0.87 18
532 IRAS2217-490 HII 0.0306 <0.11 0.17 0.71 1.51 14.0 -0.909 9.50 0.75 5.28 3.24 18
533 IRAS2219-321 local 0.0000 <0.14 0.15 0.89 1.25 19
534 IRAS2220-074 local 0.0000 1.30 0.42 0.61 1.17
535 IRAS2226-659 HII 0.0106 0.24 0.48 1.74 3.67 12.5 -0.811 18.0 <0.13 4.56 1.48 19
536 IRAS2230-649 HII 0.0114 <0.11 0.13 0.56 1.34 13.2 -0.708 <4.84 >4.41 >1.64 19
537 IRAS2234-128E Seyfl 0.0242 0.15 0.43 0.52 0.91 13.8 ~0.813 81.2 3.79 6.96 1.19 19
538  IRAS2237+077E Seyfl 0.0246 0.15 0.32 0.84 1.29 13.7 -0.883 53.1 2.71 6.18 1.60 19
539  IRAS2239+200SW Seyf2? 0.0233 <0.25 0.78 2.49 2.66 14.0 -1.168 58.7 3.61 4.44 1.43 19
540 IRAS2240+294 Seyfl 0.0240 0.09 0.20 0.76 1.79 13.6 -0.858 230. 0.70 3.56 0.12 20
541  IRAS2240-186W HII 0.0380 <0.46 0.31 0.88 1.74 15.2 -1.191 5.72 0.26 5.05 1.95 22
542 IRAS2241-608 Seyfl 0.1130 0.14 0.32 0.45 0.52 15.4 -1.085 72.5 1.34 19
543 IRAS2245-669 HII 0.0377 <0.25 0.52 1.47 2.29 14.2 =1.113 49.3 0.83 3.94 2.39 19
544 IRAS2246-195 Seyf2 0.0318 <0.39 0.88 2.45 3.66 13.7 ~1.110 <16.1 >7.91 >3.84 >3.92 7
545 IRAS2254-298 local 0.0000 18.27 4.85 8.84 10.78
546 IRAS2259-366 local 0.0000 0.84 0.22 0.54 <1.00
547  IRAS2301+223 Seyfl 0.0385 <0.39 0.37 1.51 <2.73 14.0 -1.074 32.2 1.14 6.34 1.80 18
548 IRAS2302+120 Seyf2 0.0074 0.75 3.33 11.93 24.26 12.0 -1.110 <0.98 >2.34 >3.56 >5.82 21,27
549 IRAS2302-000 Seyf2 0.0253 <0.25 0.49 1.06 1.62 13.1 ~0.813 21.6 6.17 4.85 5.36 6
550 IRAS2306+050 Seyf2 0.1730 <0.32 0.46 1.16 <1.06 17.3 -1.649 <1.77 >9.24 >13.76 >7.34 5,27
551  IRAS2309-733 HII 0.0570 <0.06 0.19 0.84 0.94 16.0 -1.342 9.92 2.17 5.03 2.38 19
552  IRAS2311-578E HII 0.0348 0.10 0.13 0.71 1.14 15.0 -1.099 6.52 <0.33 7.43 3.38 19
553 IRAS2312+238 local 0.0000 1.37 0.28 1.06 1.74
554 IRAS2314-443SE HII 0.0480 <0.25 0.30 1.22 1.23 16.1 -1.429 10.3 1.91 4.04 0.82 18
555 IRAS2325+085 Seyf2 0.0286 0.78 1.79 5.14 7.63 13.0 -1.140 63.7 11.27 5.19 3.33 7
556 IRAS2339-044 HII 0.0188 0.14 0.39 2.00 3.40 13.8 -1.087 8.96 <0.19 4.79 2.34 20
557 IRAS2344+153 Seyf2 0.0260 <0.25 1.23 4.14 3.39 14.0 -1.287 <2.64 >1.26 >3.54 >3.92 22,27
558 IRAS2346+019 HII 0.0304 0.32 0.57 1.66 2.69 14.6 -1.201 11.1 0.46 7.60 4.00 7
559  IRAS2353+299 Seyf2 0.0307 <0.45 0.39 0.70 <1.00 14.5 -0.998 33.0 10.53 5.95 3.18 4
560  IRAS2354+192 HII 0.0265 <0.27 0.38 0.93 0.68 15.9 -1.331 <0.71 >5.43 >4.42 20,27
561  IRAS2357+397W HII 0.0828 0.10 0.30 0.44 0.26 17.2 -1.433 6.15 4.19 2.87 0.43 22
562 IRAS2358+182 HII 0.0553 <0.14 0.33 0.87 0.61 15.6 -1.257 45.3 3.26 2.63 0.18 5
563  IRAS2358-012 HII 0.0854 0.09 0.52 0.67 0.98 17.6 -1.603 7,23
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Explanation of Table 2:
1) Running catalogue number from Paper I.

2) IRAS name as given in Paper 1; in some cases 2 objects are close to the IRAS position. In those cases the true
counterpart to the IRAS source was determined spectroscopically. Its position relative to the confusing object is
indicated by one or two extra characters. (e.g. NW = North Western member of a pair).

3) The optical spectroscopic classification as described in Sect. 2.

4) The measured redshift. Accuracy is about 0.0003; no correction was made for solar motion. For those objects
having an entry in column 4, but no entry in column 15, the redshift was taken from Palumbo et al. (1983) or from
Veron-Cetty & Veron (1985).

5-8) The IRAS flux densities. Note that these are co-added fluxes. They are more accurate than the flux densities
given in the PSC. When a source was not detected in some wavelength band, a 30 upper limit is given.

9) The optical visual magnitude, corrected to the face-on value and corrected for galactic foreground absorption
(Sandage & Tamman 1976; Sandage, 1973). The accuracy is o = 0.5 magnitudes.

10) The ratio of optical to infrared flux. This “colour” is given in the form of a power-law spectral index. Objects
which emit equal powers per frequency decade in the optical and infrared have an index of —1. The more negative the
index, the more the IR dominates the optical emission.

11) The flux in the HB (A4861) emission line in units of 1071% ergs cm~2 sec™!, corrected for the underlying dip in
stellar continuum according to Keel (1983). When no emission was detected, a 30 upper limit is given.

12) The flux ratio of the [O III] A 5007 line to the flux given in column 11. Upper limits are 3o.

13) The flux ratio of the Ha A 6563 line to the flux given in column 11. The flux is corrected for continuum dips
according to Keel (1983).

14) The flux ratio of the [N II] A 6583 line to the flux in column 11.

15) The date(s) on which an object was observed, coded as entry to column 1 of Table 1.
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TABLE 1. Overview of the observing campaign.

" T9U2ARAS, 12967 369D

num obs. tel. instrum. wavelength slit resol. date photom. seeing remarks
range dim. FWHM quality
(A) ™) (A) ™)
=
1 ESO 3.6m B&C+IDS 3800-7200 4x4 11. 7/8 Mar 84 good 4.0
2 3800-7200 4x4 11. 8/9 Mar 84 good 2.0
3 3800-7200 4x4 11. 9/10 Mar 84 good 1.5
4 RGO 2.5m IDS+IPCS 3400-7500 1.0 4.5 4/5 Jul 84 fair 1.2 (1)
5 3400-7500 1.5 6.7 5/6 Jul 84 fair 1.5 (1)
6 3400-7500 1.5 6.7 6/7 Jul 84 fair 1.3 (1)
7 ESO 3.6m B&C+IDS 3800-7200 4x4 11. 1/2 Aug 84 good 2.5
8 3800-7200 4x4 11. 2/3 Aug 84 fair 2.5:
9 3800-7200 4x4 11. 3/4 Aug 84 fair 2.5:
10 ESO 3.6m B&C+IDS 3800-7200 4x4 11. 19/20 Feb 85 good 2.0:
11 3800-7200 4x4 11. 20/21 Feb 85 good 2.0:
12 3800-7200 4x4 11. 21/22 Feb 85 good 2.0:
13 RGO 2.5m IDS+IPCS 3600-7300 1.0 11. 10/11 May 85 bad 2.2 (2)
14 3600-7300 1.0 11. 11/12 May 85 bad 1.6--0.9 (2)
15 3600-7300 1.0 11. 12/13 May 85 good 1.2
16 3600-7300 1.0 11. 13/14 May 85 good 1.3
17 RGO 2.5m FOs 5000-10000 1.1 20. 13/14 May 85 good 1.3 (3)
18 ESO 3.6m B&C+CCD 4000-7300 2.0 12. 21/22 Aug 85 good 1.8
19 4000-7300 2.0 12. 22/23 Aug 85 fair 2.0 (4)
20 RGO 2.5m IDS+IPCS 3300-7300 1.0 4.5 19/20 Sep 85 bad 1.2 (2)
21 3300-7300 1.0 4.5 20/21 Sep 85 very bad 1.0 (2)
22 3300-7300 1.0 4.5 21/22 Sep 85 fair 1.0 (5)
23 . 3300-7300 1.0 4.5 22/23 Sep 85 bad 1.0 (2)
24 RGO 2.5m FOSs 5000-10000 1.5 22. 13/14 Mar 86 good 1.0
25 IDS+IPCS 3300-7300 1.5 4.5 14/15 Mar 86 fair 1.2
26 RGO 2.5m FOS 5000-10000 1.5 20. 16/17 Jun 88 good 1.2
27 RGO 4.0m FoOS 4800-9800 1.5 20. 17/18 Jul 88 good 1.5
28 4800-9800 1.5 20. 18/19 Jul 88 good 1.5
29 4800-9800 1.5 20. 19/20 Jul 88 good 1.5
30 RGO 4.0m FOs 4800-9800 1.5 20. 24/25 Jul 88 good 1.4

Remarks:

(1) : sahara dust

(2): cloudy

(3): this setup during last part of night
(4): cirrus at end of night

(5): thin clouds

TABLE 3a. Identification content of the sample (all TABLE 3b. Identification content of the revised sample

sources). (truly warm sources only).
Number of Objects Fractional Ident. Number of Objects Fractional Ident.
total 563 100% total 431 100%
non-local 435 77 non-local 313 73
non-local with spectra 357 64 non-local with spectra 269 62
Seyfert 1 80 14 Seyfert 1 70 16
Seyfert 2 141 25 Seyfert 2 130 30
LINER 5 1 LINER 1 0.2
HII 130 23 HII 67 16
Featureless 1 0.4 Featureless 1 0.2

TABLE 4a. Bivariate luminosity function. All sources.

M(V) -19..-20 -20..-21 -21..-22 -22..-23 -23..-24 -24..-25 -25..-26 total
log(L60)
<9.4 8.30E-5 3.01E-5 1.13E~-4
0.55 0.54 0.55
5 5 0 0 [ 0 [} 10
9.4..9.8 8.04E-6 2.30E-5 2.95E-6 6.29E-7 3.46E-5
0.59 0.41 0.36 0.12 0.44
5 12 2 1 [} 0 0 20
9.8..10.2 4.54E-6 6.21E-6 6.88E-6 5.71E-7 1.82E-5
0.49 0.37 0.54 0.61 0.47
8 17 17 o] ] [} 44
10.2..10.6 1.82E-7 3.33E-6 4.25E-6 5.24E-7 8.29E-6 i
0.36 0.53 0.49 0.44 0.50
2 22 36 5 ) ) [ 65
10.6..11.0 6.31E-8 3.88E-7 9.78E-7 5.20E-7 4.42E-8 1.99E-6 i
0.17 0.58 0.58 0.57 0.76 0.58
1 11 27 14 1 ) 0 54
11.0..11.4 1.34E-8 6.13E-8 1.23E-7 5.81E-8 9.99E-9 ) 2.66E-7
0.57 0.68 0.59 0.51 0.31 0.57
1 3 10 7 2 0o 0o 23
11.4..11.8 3.41E-9 1.30E-8 1.38E-9 3.20E-9 3.33E-8
0.39 0.77 0.41 0.50 0.59
[ 1 2 5 1 o [ 9
11.8..12.2 3.04E-9 3.65E-10 1.88E-9 1.32E-9 4.80E-10 7.08E-9
0.37 0.77 0.46 0.95 0.19 0.59
0 o 2 1 2 2 1 8
>12.2 1.58E-10 3.07E-10 6.98E-10
0.93 0.54 0.94
0 ) (o] 0 0 1 1 2
total 9.59E-5 9.73E-5 1.52E-5 2.32E-6 5.93E-8 1.49E-9 7.87E-10 2.11E-4
0.51 0.49 0.55 0.52 0.50 0.94 0.37 0.53
22 71 96 35 6 3 2 235
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TABLE 4b. Bivariate luminosity function. Seyfert 1.

-24..-25

M(V) | -19..-20 | -20..-21 | =21..-22 | -22..-23 | -23..-24 -25..-26 .| total
log(L60) .
<9.4 4.02E-6 | 4.79E-6 1.89E-5
0.26 0.47 0.31
1 2 0 0 ) 0 0 3
+ + E aatata Dl Dol Dt + + + + +
9.4..9.8 5.62E-6 | 2.06E-6 7.68E-6
0.40 0.15 0.34
0 4 1 0 0 0 0 5
9.8..10.2 1.49E-6 | 1.56E-6 | 5.71E-7 3.62E-6
0.21 0.54 0.61 0.45
0 4 6 2 0 0 0 12
+ + + Fmmm + + - + +
10.2..10.6 1.47E-7 | 6.74E-7 | 4.82E-7 i 1.30E-6
0.09 0.50 0.47 0.46
0 4 9 4 0 0 0 14
-—- B B e oo fmmmm + + + -+
10.6..11.0 2.45E-7 1.59E-7 4.42E-8 4.49E-7
0.76 0.50 0.76 0.66
0 0 5 5 1 0 0 11
+ + + - B T B . oo +
11.0..11.4 2.10E-8 9.99E-9 3.10E-8
0.82 0.31 0.61
0 0 0 2 2 0 0 4
+- + + ————t e o e + + _——
11.4..11.8 3.20E-9 3.20E-9
0.51 0.50
0 0] 0 0] 1 0 0 1
+ ———— + + —temmmm e +to————————— +=-- + + +
11.8..12.2 1.88E-9 1.32E-10 4.80E-10 3.67E-9
0.46 0.95 0.19 0.64
0 (e} 0 0 2 2 1 5
+ + + - Femmmmm - tmmm——————— Fmrmrm————— trm————————— +
>12.2 1.58E-10 3.07E-10 4.65E-10
0.93 0.54 0.75
0 0 o 0 0 1 1 2
+ + +--- =t —————— Fommm———————- tm————————— Frm———————— +
total 4.02E-6 | 2.22E-5 | 4.53E-6 | 1.23E-6 | 5.93E-8 | 1.47E-9 | 7.87E-10 | 3.20E-5
0.26 0.29 0.57 0.57 0.50 0.94 0.37 0.53
1 11 21 13 6 3 2 57
TABLE 4c. Bivariate luminosity function. Seyfert 2.
M(V) -19..-20 -20..-21 -21..-22 -22..-23 -23..-24 -24..-25 -25..-26 total
log(L60)
<9.4 2.67E-6 2.67E-6
0.18 0.18
) 1 0 0 0 0 0 1
B -+ - e - + + + +
9.4..9.8 2.92E-6 1.28E-5 8.90E-7 6.29E-7 1.72E-5
0.45 0.39 0.58 0.12 0.40
2 6 1 1 0 0 0 10
+ + + ————tmmm o + + + +
9.8..10.2 5.08E-7 | 3.08E-6 | 5.33E-6 8.92E-6
0.21 0.37 0.54 0.46
1 9 1 0 0 0 0 21
10.2..10.6 4.87E-8 | 1.85E-6 | 2.81E-6 | 4.19E-8 4.75E-6
0.25 0.52 0.40 0.33 0.43
1 10 22 1 0 0 0 34
----------------------- e T T + + ————t
10.6..11.0 2.99E-7 5.68E-7 2.88E-7 1.15E-6
0.70 0.54 0.61 0.59
0] 7 17 8 0 0 0 32
B + -t Fommm e B + + i +
11.0..11.4 1.03E-7 3.71E-8 1.40E-7
0.56 0.36 0.49
0 0 8 5 0 4] (0] 13
- + + -+ ———t————— + B —— + -+
11.4..11.8 1.30E-8 1.38E-8 2.67E-8
0.77 0.41 0.62
0 0 2 5 0 0 7
----------------------- e i e e T e P S + + +
11.8..12.2 3.04E-9 | 3.65E-10 3.40E-9
0.37 0.77 0.53
0 ) 2 1 0 0 3
>12.2
0 0 ) 0 0 0 0 o
-——— + + - e tmmmm + + + +
total 3.48E-6 | 1.51E-5 | 9.71E-6 | 1.01E-6 2.93E-5
0.34 0.50 0.52 0.48 0.50
4 33 63 21 0 0 121
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TABLE 4d. Bivariate luminosity function. HII galaxies.

M(V) | -19..-20 | -20..-21 | -21..-22 | -22..-23 | -23..-24 | -24..-25 | -25..-26 total
log (L60)
<9.4 7.92E-5 2.26E-5 1.02E-4
0.46 0.94 0.69
4 1 0 0 0 0 0 5
+ + + et tommmmm - R e e P B ettt +
9.4..9.8 5.12F-6 4.61E-6 9.73E-6
\ 0.66 0.47 0.59
3 2, 0 0 0 0 0 5
+ + + e o B Fomm e Fommmmm +
9.8..10.2 4.03E-6 1.64E-6 5.67E-6
0.53 0.51 0.52
7 4 0 0 0 0 0 11
+ + + ‘o ———— tm————————— Fm————————— tm————————— fmm———————— +
10.2..10.6 1.33E-7 1.33E-6 7.71E-7 2.23E-6
0.47 0.57 0.85 0.64
1 11 5 0 0 0 0 17
+ + e ——————— o Fommmmmme—e + + ——t— -+
10.6..11.0 6.31E-8 8.97E-8 1.64E-7 7.22E-8 3.89E-7
0.17 0.33 0.51 0.70 0.42
1 4 5 1 0 0 0 11
+ + + Fommm +-== + + ———t- -+
11.0..11.4 1.34E-8 6.13E-8 2.04E-8 9.50E-8
0.57 0.68 0.70 0.66
1 3 2 0 0 0 6
+ + Fomm———————— Fmm———————— Fmmrm— - et Frmer e ——— +o———————— +
11.4..11.8 3.41E-9 3.41E-9
0.39 0.39
0 1 0 0 0 0 0 1
+ - += + . T + + + —
11.8..12.2
0 o 0 0 0 0 0 o
+ +-- S Fmmm fmm e e ittt Fommmm————— fmmm e +
>12.2
0 0 o 0 0 0 0 o
+ += + -—+ ————tm——— e ——— Fomm——m Femmm—— e ——— Fm————————— +
total 8.84E-5 3.04E-5 9.56E-7 7.22E-8 1.20E-4
0.55 0.56 0.68 0.70 0.58
17 26 12 1 0 0 0 56

TABLE 5. Object type as function of 60y luminosity.

log(L60) total Seyfl Seyf2 HII

<94 10 3
9.4-9.8 20 5
9.8-102 44 21
10.2-106 65 14
10.6-11.0 54 11
11.0-114 23 4
11.4-118 9 1
11.8-122 8 5
>12.2 2 2

1 5
10 5
12 1
34 17
32 1
13 6

7 1
3 0
0 0
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TABLE 6. IR colours of variously defined Seyferts.

warm
total warm fraction type
124 sample (Spinoglio and Malkan 1988): 27 15 0.56 S1
32 14 0.44 S2
CfA Seyferts (Edelson et al. 1987) 37 20 0.54 all
Kirhakos and Steiner (1990) X-ray/IRAS 11 5 0.44 all
Markarian Seyferts (Meurs, 1982): 45 33 0.73 S1
18 13 0.72 S2
Miley et al. (1985): 50 median a(ss5,60) =-1.0 Sl

66 median Q(25,60) = -1.2 S2

PG QSOs (Sanders et al. 1989) 34 26 0.76 QSO
2 T T T T T T
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FIGUR?) 1. Emission line ratios for the narrow emission line objects. HII-galaxies are denoted by open circles, Seyfert 2s by
filled circles and LINERS by asterisks. The ratios displayed have been corrected for reddening and underlying stellar continuum
features (see text).
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FIGURE 2. The observed spectra of extragalactic objects. Wavelengths are in Angstroms, flux units are ergs cm™2 s~1 AL
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NOVA' 0225-103

Contamination of the IR-defined sample

T T T T T T T T T T T T T T T T T T 1 T T T T
610" | 4
[ “‘\
410" E 7 %
2107 L - g ™ . ]
13 ° .I .
S0 o0
PR RS S R PR B S S -2+ * .
4000 5000 6000 7000
FIGURE 3. The supernova found in IRAS 0225-103, observed in 1985 e
September with the 2.5-m INT and IPCS. The flux scale is approx- s W : - "

imate, due to frequent clouds. Note the strong P Cygni profiles of
the Balmer lines and strong Fe II features, especially in the blue.

cumulative number of sources N(s<S)

ni
' 107" 1 10* 10
Seoum [1y]

10

FIGURE 5. Sample revision caused by co-added fluxes.
a (top): Infrared colour-magnitude distribution using co-
added data. Colour and flux limits are denoted by dashed
lines; crosses designate foreground objects, filled circles
represent AGNs, open circles HII-type galaxies and the
open squares are objects for which no spectroscopic data
are available. Clearly a number of objects are not “warm”
at all and should not be incorporated in a revised sample.
41 b (bottom): cumulative source counts of all extragalactic
sources. At high flux levels the source counts are domi-
0.2 0.4 0.6 0.8 1 12 nated by a single object (NGC 1068). An excess between
Se0 pm  (9Y) 0.5 and 2 Jy is produced by “cold” sources. If these are
excluded (dashed line), the source counts are in excel-
FIGURE 4. The completeness fraction of the sample is a function of lent agreement with a line of slope —1.5 above 1 Jy. A
flux densities at 60 and 25 microns, shown here as a contour map. detailed analysis of completeness below 1 Jy is shown in
The chosen flux density cutoffs are denoted by dashed lines. Fig. 4.

&325,60
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PSC sample: identification statistics 60 micron luminosity function
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FIGURE 6. Availability of spectroscopic data. The brightest FIGURE 7. The 60-micron luminosity function of the revised
sources were classified most easily; of the 8 faintest sources only  sample.

5 were classified. This trend would influence space density es-

timates if no correction were applied. Comparison of IR /visual

flux ratios and AGN fraction suggest that faint sources are not

intrinsically different from bright ones. It therefore appears jus-

tified to correct this effect by applying a weighting factor f(V).

V/Viex @s a function of 60 micron luminosity
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FIGURE 8. V/Vmax distributions for the various spectroscopic classes. Open squares denote values that are influenced by the
local supercluster.
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FIGURE 9. FIGURE 10.

FIGURE 9. Infrared colours of AGN. a (top): Estimates of the AGN fraction of IRAS sources have been made using 2 methods:
fraction of sources from the sample discussed in this paper (provides good statistics in the range ags g0 = [~1.5,0.0]) : filled
circles, and from fraction of AGNs in a 60 micron flux limited sample containing mostly bright NGC galaxies (open circles).
Filled circles at a5 60 < —1.5 were derived from the sources that were excluded from the revised sample. b (bottom): Using the
fractions from fig. 8a, an estimate of the total number of AGNs in the PSC is made: despite the low frequency of steep spectrum
AGNs, the overwhelming numbers of steep spectrum sources hide a lot of AGNs.

FIGURE 10. Infrared colours of various samples of AGN as a function of luminosity, evaluated at 12p in the emitted frame.
The CfA Seyferts galaxies, Seyfert galaxies from the 12u sample of Spinoglio & Malkan (1989), and Palomar-Green quasars are
included. Narrow line objects are shown by open symbols Relatively cool (steep) IR spectra are much more common at low
luminosities, consistent with a bias introduced by emission from the surrounding galaxies.
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