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Abstract. From IRAS (Infrared Astronomical Satellite) Circulars Nos. 4 to 15, 110 infrared sources have
been identified. Out of these 110 identified sources 99 are galaxies, nine are nebulae, one is a dark object,
and one is a non-stellar object. Thirty-five of these galaxies, have already been studied, mostly are spiral type.
The characteristics of sixty-four remaining galaxies, for which the type is not known or uncertain, are studied
by compairing their colours and luminosities with known galaxies. The galaxies observed by IRAS are
mostly active galaxies.

1. Introduction

So far the far infrared observations have been taken for very few galaxies (Rieke and
Lebofsky, 1979; Telesco and Harper, 1980; and references given therein). The infrared
astronomical satellite during January to November 1983 has carried out a survey of the
entire infrared sky at four different IR wavelengths between 8 and 120 um. The sources
detected by the satellite are presented in several lists giving the positions of the sources
and the flux-densities in Janskys at effective wavelengths 12, 25, 60, and 100 pm.

Some of the sources from these circulars have already been studied (Walker et al.,
1984 ; Hauser et al., 1984; Low et al., 1984; Aumann et al., 1984; Pottasch et al., 1984;
Olnon et al., 1984; Beichman et al., 1984; De Jong et al., 1984; Bhatt et al., 1984).
Iyengar and Verma (1984a, b) identified 22 galaxies from circular Nos. 2 and 3, from
catalogues of galaxies and also identified 22 sources, optically, from circular Nos. 2 to 4.
In the present work 110 sources have been identified from circular Nos. 4, 5, 6, 8, 10,
11, 13, 14, and 15, mostly are galaxies. Sixty-four of these galaxies for which no
information is given about their type or it is uncertain, are studied. Compairing the
colours and luminosities of these galaxies with known galaxies, it can be suggested that
these are active galaxies may be Seyfert- or N-type.

2. Identification of Sources and Results

Out of more than 400 sources, 110 sources are identified by matching their positions
with those catalogued in the Master List of Non-Stellar Optical Astronomical Objects
(MLNSAO) by Dixon and Sonneborn (1980), Uppsala General Catalogue (UGC) by
Nilson (1973), Catalogue of Galaxies and Cluster of Galaxies (CGCG) by Zwicky et al.
(1961-1968), ESO/Uppsala Survey of the ESO (B) Atlas by Holmberg et al. (1974, 1975,
1977, 1978a, b), and Catalogue of Extra Galactic Radio Sources by Véron-Cetty and
Véron (1983). The positional uncertainty considered is up to 1.5 arc min.
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The identified sources are listed in Table I with their IRAS no. and positions. The
apparent photographic magnitudes (m,,) from Second Reference Catalogue of Bright
Galaxies (RC-2) (1976) and MLNSAO, the major diameters in arc min from UGC and
the velocity of recession (uncorrected) from CGCG and UGC are listed in columns 4,
6, and 7, respectively. The morphological type of the sources as given in RC-2, UGC,
and MLNSAO and the Identification Catalogues are listed in columns 9 and 10, respec-
tively. The integrated blue magnitudes (B%.) from RC-2 are listed in column 5 of Table I,
wherever they are available. For a few galaxies where the type is known and m,,, is given
but BY is not available, the apparent photographic magnitudes are transformed to
integrated blue magnitudes by following Holmberg (1958). The integrated blue magni-
tude is then corrected for (i) the internal absorption in the galaxies, (ii) the extinction
due to galactic inclination, and (iii) redshift. K correction (Sandage, 1973) has also been
applied considering z = 0.08 and K, = 0.40. The distances are calculated, using a value
of 55 km s~ ! Mpc ~ ! (Sandage and Tammann, 1975) for the Hubble constant and listed
in column 8§ of Table I.

The luminosities can be determined only 30 of these galaxies for which distances are
available. The luminosities P, =log,,(p;), the 10 pm luminosity and P, =
= log,o(popt), the B-band luminosity both in W Hz~' are calculated following
Lock and Rowan-Robinson (1983). The colours and luminosities of program galaxies
along with some known galaxies are shown in Figures 2 and 3.

Log Flux Density

Wavelength ( um)

Fig. 1. Far infrared spectra of a few program galaxies, serial Nos. 2, 12, 13, 14, 26, 48, 50, 65, 76, 91 are
shown by dotted curves. Far infrared spectra of M82 from Telesco and Harper (1980), and spectra of 3C 273
from Robson et al. (1983) are also shown by solid lines.
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Fig. 2. Colour-colour diagram of program galaxies (e ) along with known galaxies ( X ). 8149, Seo, S25 are
the flux densities in Janskys at 100, 60, and 25 pm, respectively. Colour temperature shown in the upper

Fig. 3.
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opt Plotted against infrared luminosity P, for different type of galaxies.

Triangles, Seyfert 1; crosses, emission line/starburst; open circles, Seyfert 2; stars, normal spiral, from Lock
and Rowan-Robinson (1983); dots are program galaxies.
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3. Discussion

The far infrared spectra of ten galaxies are plotted in Figure 1 along with the spectra
of M82 (Telesco and Harper, 1980) and 3C 273 (Robson et al., 1983). In the IRAS
circulars the flux densities are derived assuming the source to be point-like. If a source
is extended, its integrated flux density will be greater than that quoted. In the present
work, those significant figures are considered which are quoted for flux densities, in
IRAS circulars.

The nature of the flux distribution for some of the sources is very similar to that of
MS82. But for some galaxies the far infrared spectra is similar to that of the radio source
3C 273. The flux density is increasing with increase in wavelength. It can be suggested
that along with the infrared flux arises from dust grains in H 11 regions/cold molecular
clouds, there may be a non-thermal component. There may be a radio source associated
with the galactic nucleus which is responsible for this excess radiation.

In Figure 2 the colours 10g(S;00/Se0) VS 10g(Se0/S25) are plotted, where S0, S0,
S,5 are the flux densities in Jy at 100, 60, and 25 pm. The dots represents the program
galaxies along with some known galaxies (Telesco and Harper, 1980), as shown in
Figure 2. The temperature (7 (K)), displayed at the top of Figure 2, assumes a dust
emissivity proportional to frequency (De Jonget al., 1984). Most of the program galaxies
are in the temperature range 30 to 40 K along with the active galaxies NGC 1068,
NGC 2903, and NGC 6946. The radiation in this region can be explained as due to
interstellar dust associated with H 11 regions and molecular clouds which re-radiates the
stellar radiation of young stars. A few of these program galaxies have colour temperature
more than 40 K, which suggests a higher rate of star formation in those galaxies. The
colour temperature of M82 is more than 50 K, which is explained as the heating of dust
in molecular clouds by stars earlier than BO (Telesco and Harper, 1980). Also there is
another possibility, if the program galaxies are lenticulars or irregulars. These galaxies
will be hotter than spiral galaxies and star formation occurred in bursts, also these
galaxies usually contain less dust than spiral galaxies.

Figure 3 shows P, against P, for the program galaxies along with some known
Seyfert galaxies, emission line/starburst galaxies and normal spiral galaxies (Lock and
Rowan-Robinson, 1983). The position of the program galaxies is in the same region as
that of the Seyfert and emission line/starburst galaxies. Some of the galaxies have even
higher infrared and optical luminosities than Seyfert galaxies. The Z, mean values of
Z(Z =P, — P, = 10g(p;;[Popt)) is also higher than the Z-values, Z = 1.6 + 0.16, as
calculated by Lock and Rowan-Robinson (1983) for Seyfert galaxies. Nothing can be
said definitely about these galaxies unless further observational work is done.

4. Conclusions

The galaxies observed by IRAS are mostly active galaxies, since their colours and
luminosities are of the same order as those of known active galaxies. Much more
observational work is required to study their activity.
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