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ABSTRACT. The IR emission of 182 Arakdian galaxies (AKN), included in the IRAS
Qrvey, is consdered as an evidence of enhanced star formation rate (SFR) in them. About
63%. of the AKNs have far Infrared luminosities (10" erg-s®) in 1-500 mkm IR spectral

band. The distribution of log (fso/f100),

peaked at about 45 K, shows that IRAS AKNs ire congderably warmer than "normal” S
galaxies. IRAS AKSs have a tendency to extend the relation fiooffeo VS Lir/Le for
"normal” Sgalaxies. They emit IR energy in 40-100 mkm band up to seven timesmore
than in optics. Themeanratio < Lgr/Lg> for 148 IRASAKNs with known redshiftsis 3.63.

It is suggested that there are two IR emitting components in the IRAS AKNs - a warm
one connected with the UV-fluxes of the new-born massive gars, reradiated by dust, and a
cool one, originated from the dust in galactic disks and heated by the general interstellar
radiation field. The warm IR luminogties and warm IR fractions are determinated on the
basis of IR color-color diagrams a(25/12), a(60/25), and o (100/60). The meanwarmIR fraction
is 0.55 when the grain mass absorption coefficient model with n=1.0 isused (or 0.72 if
n=0.0 isadopted).

The dust mass responsiblefor IR flux at 60 mkm is derived to be about 10°my, assuming
the dugt clouds are optically thin, and usng the dugt temperature 7d 36 K (deduced fromthe
feo/fiooratio).

Thereisareation between Lr and Lg which points out that the most

IRAS AKHs have rather enhanced SFR.



ax-uany-lenue 182 Apaxensnomcrux zanaxmux (AKN), codepxamuxcs » ob3ope
IRAS, paccnampuBaemcst B XavecmBe JoKasame/bCmBa nonuneuuoeo menna sbesdo-
obpasopanus (SFR) B Hux. Oxono 632 AKN noxasweaom BNcoxue UK-cBemuwocmu
> 10" erg s') B duanasowe 1-500 wxx. Pacnpedenenue log ( fm/t‘1 oo) sanax-
mux IRAS-AKN umeem MakcuMyu okono ~45 K - U noxaswBaem, Ymo omy 2aNaKBUKU
SHadYumesbHO mennee, 4eN “HopManpwwe" S-zanaxmuxu. Tanaxmuxu IRAS-AKN pacmu-
paom B cmopoHy 60AbNUX BeAUYUH 3aBUCUNOCHL MeX3Y t;oo /f‘so u Lm/Ln ong “Hop-
ManbHux" cnupanell. OHu usny4aom B Suanasone 40-120 uxu do 7 pas Goabme, 4Yew
B onmu4ecKkoN. CpedHee omHomeHue d‘rm/ l‘n > dna 148 sanaxmux IRAS~AKN ¢
U3B eCmHNMU KPAaCHWMU CNemeHUSINU cocmapasem 3.63.

My npednonazaeM, ymo B eanaxmuxax IRAS-AKN cymecmByom dBe KOMNOHEHmM,
usnyyaomue B UK-obnacmu: eopsvas, cBf3aHHas ¢ YP-nNomoxKon om HOB OPOMOEHHNX
MaCCUBHNX 8Bead, NepeusnyqeHHN nNAbD, U XONO0OHak, NOPOMOEHHAS nWAbD B
2anaxmuyeckux Juckax, Hazpespdexoll ob6mMUN Mex3Be3dHNM paauauuounun' nosnex.
OcHoBnBascy Ha ypemoBNx OJuazpawwax B UK-obnacmu a(25/12), 06(60/25), u
a(100/60), uw Hawau napamempw cocmarasomux UK-usny4eHus A9 smux eafaxmux .
Jdoast mennolt UK obnacmu cocmasasem 0.55, ecau ucnonbsayemcss Modenb oA Xoo3¢~
¢uyuenma nozsaogenus ¢ n = 1 (unu 0.72, ecau n = 0).

My onpedenunu maccy nwau, omsemcmsenHoll 3a UK-usaydenue Ha 60 MKNM, npu-
HuMas meNnepamypy nwju T n 36 K (HalidenwHyo us f /f ). B npednonoxenuu
0 Manol monmune obSnaxKos oma Macca nopsdxa 10 l

CymecmByem gapucuNocmb, Nexdy Lm u La' Komopad noKasNBaem, 4Ymo meMn
3Be3doobpagopanus B zanakmuxax IRAS-AKN delicmBumenbHO SBASEmCR NOBNEEHHNM U

MHO2U€ U3 HUX ABASOMCA 2anaxmukawu muna starburst.

1. | NTRCDUCTI ON

Surveys widely carried out in the last decades in optics have
produced lafge sets of emssion-line galaxies (ELG). In the
majority of the observed galaxies with emssion lines in their
spectra the line enmission probably is an indicator of gas photo-
| oni zed by hot, young stars associated with the regions of active
star formation. On the other hand, nost of the energy emtted by
such stars at short optical wavelengths is actually detected as
reradi ated by dust far-infrared (FIR) em ssion. That is why, as
have been noticed by Salzer and KacAl pine (1988) (hereafter their
paper is referred to as SM, the investigation of the FIR
properties of sanples of optically selected ELGs is inportant for
gaining a better know edge of the energetics of these gal axies, as
well as for understanding the galaxy activity, both AGMIi ke and
| nduced by star-formation processes. The use of the database
accunmul ated by Infrared Astrono-
mcal Satellite (IRAS) provides the best opportunity to select
subsets of ELGs vith well nanifested FIR properti es.

Cne of the optical surveys carried out, which is not so popular as
those of Markarian and University of Mchigan for exanple, is the
list of Arakelian gal axies (AKNs) (Arakelian, 1975). This survey
contains 591 galaxies wth reI atively high surface brightness
(brighter than 22 mag-arcsec-? in 2Zwicky photographic nagnitude
systenm). Mre than half of AKNs (about 300 objects) show both the
emssion lines in their optical spectra and excess in radio-flux at
408 MHz (Arakelian, 1975). There are some evidences that the high



optical surface brightness of AKNs nmay be caused by the [|arger
abundance of young and blue stars or by their conpactness. Both
these reasons nay be responsible for nore intensive general
radi ation field.

The present work considers the infrared radiation of a sanple of
182 AKNs Included in Catal oged Gal axi es and Quasars Cbserved In the
| RAS Survey (Lonsdale et al., 1985) which contains about 31% of the
whole Arakelian's list. 148 of |IRAS-detected AKNs have known
redshifts, and 35 of them have well determ ned | RAS fl| uxes.

2. GENERAL PRCPERTI ES

W assune that the infrared radiation of the galaxies in question
is due to dust thermal reradiation of the stellar radiation field.

As indicators of the "infrared activity" of galaxies the IR
lumnosities LIR and the ratio LigLe nay be used, where Lg is
taken to be equal to Jf, at A=4400. W have used the calibration of
Houck et al. (1984) in the blue region fg:

log fe=-7.54 - 0.4 m . (1)

where f; is expressed in Vm? and m, i s the apparent photographic
magni t ude of Gal axies and Custers of Galaxies (OG0G - Zw cky et

al ., 1961-1968). that these fluxes are about 5 tines |larger than
those in standard B-filter (Soifer et al., 1987).

2.1. Infrared lumnosities and col ors

Infrared fluxes fir refer to the infrared em ssion between 40 and
120 mkm which is determned according to Dennefeld et al. (1985):

filr=1.75 (2.55 feo + 1.0l fi00) IO-™ Wi 2, (2)

where feo and fi00 are the | RAS catal oged flux densities in Jy. W
have used EQ.(2) in order to conpare our results with those of
ot her authors for different kinds of objects.

Followi ng Bel fort et al. (1987), we have estinated the em ssion
total far infrared
frr fromabout 1 to 500 nkm the expression:

fFl(Ra): 1.75 (12.66f12 + 5.0f 25 +2. 55f go+1. 01f 100) 10" 14 Wi 2

The distribution of the total FIR lumnosities Lrr for a sanple of
| RAS-detected AKNs with known redshlfts (consisting of 148 objects)
is shown in Fig 1. Al the lumnosities, Ls Lir Lrar have been
conputed assuming a pure Hubble flow with H=75 kms/Mc and
g=1.0. It should be noted that about 63% of all |RAS detected AKNs
have Lrr 10* erg/s. In fact this means that these AKNs belong to
ELIRS (extrenmely lumnous far infrared sources - see Harvit et
al ., 1987) because they have both strong IR radiation within 1-500
pk band and | owioni zed optical spectra.
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Fig. 2. Distributions of the feo/fi100 ratio of four different samples of IRAS-
detected galaxies: (a) "normal" spiralsin Virgo cluster, (b) galaxies with low surface
brightness labeled as LSBG, (c) blue compact emission line galaxies labeled as BCELG,
and (d) all 182 IRAS-detected AKNSs discussed here.

Fig. 2d shows the distribution of the color index ratios
f 60’ f 100 for our sanple of 182 |RAS-selected AKNs. For the
sake of conparison the sane distributions for three other
sanpl es of galaxies are also presented In Fig.?2. These are
the distribution of "normal" spirals in Virgo cluster, the
distribution of galaxies with |ow surface brightness (LSBG - see Helou,
1985), and the distribution of blue conmpact em ssion |ine galaxies
(BCELG) picked out from the Markarian lists (Kunth and Sevre, 1985). On
this diagram the lower horizontal axis is |abeled with log(feo fjoo0)-On
the upper horizontal axis of Fig. 2 the corresponding color tenperature
is marked when fv ~ n"TvB(T) and n=0 grain absorption nodel is accepted.

The mean infrared color for the sanple of 148 | RAS-detected AKNs with
known red shifts is <log(fgofi00)>=-0.34 and the mean ratio <L;g/Lg >=1.32.
The corresponding values for the "normal" S gal axies are <log(feo fi100)>=-
0.43 and the mean ratio <L,g/Lg >=0.4 see de Jong et al., 1984). It may be
seen that the IRAS-detected AKNs are warmer than the "normal" S gal axies,
with distribution peaking clearly at T ~ 45 K It can be seen also that
the | RAS AKNs have a distribution of tenperature color index fgo'figo Simi-
lar to that of the BCELGs (Kunth and Sevre, 1985).

The infrared colors fyioffe vs the. indices of activity L, g/ Lg for the



sanpl e of 148 I RAS-detected AKNs with known redshifts are plotted in Fig. 3. On
this diagram 35 objects with well determned IRAS fluxes at 60 and 100 no are
marked by circles. The region occupied by the "normal" S gal axies picked out
fromthe Virgo cluster is outlined by a solid line. In the same Figure the
BCELGs woul d have occupi ed the upper right part. Thus, |RAS-selected AKNs
extend the same relation for the normal S gal axies (see Kunth and Sevre, 1985).

Fig. 3. Relation between the IR color f1g0/fg0 R e . LA
vs the Index of IR activity Lig/Lg for all 148 080 L ]
IRAS AKNs with known redshifts. 35 objects with ' o
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The ratio f;g/fg has been adopted by many authors as a convenient
measure of the infrared activity of galaxies. The nmean ratio of 148 |RAS-
selected AKNs with known redshifts is <Lpg/Lg>=3.63. In Fig. 3 there is a
tendency of increasing of the dust tenperature derived fromf o/ fe and the
gal axi es become warmer with the IR activity (L,g/Lg ratio). This has been
al ready mentioned by de Jong at al. (1984) for the

"normal" S menbers of Virgo cluster. |IRAS-detected AKNs tend to
extend this relation and the BCELGs show THE same tendency. At
tenperatures 40-5Q K IR S-detected AKNs «alt up to seven tines nor-
energy In the Infrared than In the optical blue band. It should be
noted that the regi on occupi ed by JRAS sel ected AKNs coincides with
the one occupied by the BCELGs. This result probably points at
higher star formation rate (SFR in these galaxies than in nornal
spirals and irregul ar gal axi es.

2. 2. Dust nasses

The IR em ssion of the dust is caused nainly by the dust conponent
with low tenperature (about 30 K for the cirrus emssion). In the
optically thin case the nass of the dust emtting at a given
wavel ength is determ ned as

Must () = 4mr g™ o/ 4amBy ((Ta) Ka (4)

where rg is the distance to the galaxy, f, is the observed flux
density at wavelength A, Td is the dust tenperature, K, =Q/(4/3)
cnf/g is the nass absorption coefficient, and Q.~ -" is the



absorption efficiency of the dust. W assune that the dust is a
m xture of graphite and silicon particles with density =2 d/em
whose radii ( are equal to 0.1 and 1.0 nkm W adopt n=l and the
correspondi ng mass absorption coefficients are based on the recent
grain nodels of Drain and Lee (1984).

The dust nasses generating the observed IR flux at 60 uk have been
obt ai ned using Eq.(4), where the dust tenperatures Td were deduced
only fromf60/f100 ratio if n=l grain absorption nodel is adopted.
By this way we found that the nean dust mass of | RAS detected AKNs
is must(60 mkm)~ 10°m

A correlation mght be expected between the ratio Lir/L: which

characterizes
the starburst activity and the dust nass radiating at 60 and 100
nkm Such a correlation for 148 | RAS-sel ected AKNs with known
redshlfts, if only the graphite grains of 0.1 mmare taken into
account, is shown in Fig. 4. In fact this correlation is not seen
clearly and its Pearson correlation coefficient is about 0.60.

2.3. Star formation rates

The star formation rate is considered froma point of view of the
relation between LIR and LB (see @Gl |l agher and Hunter, 1987). This
relation for above nentioned 148 AKNs is presented in Fig. 5. Most
of them are between the lines of constant SFR and starburst. Sone
of them are obviously below the latter. This indicates an increased
SFR in the | RAS-detected Arakelian gal axi es.

Fol Il owi ng Gal | agher and Hunter (1987), we can nake a raw
estinmation of SFR

dmidt=2.5x10°%° -1 Ly, mo per year, (5

if the mass of the warmstars is near to 10no Here B=0.5 and it
depends both on the newborn star effective tenperature and on

gal axy's geonetry. The part & of the infrared radiation, which is
connected with the young stars, nust be 1.0, and according to our
estimation it is about 0.55 (n=l, dust grain absorption nodel
adopted). As aresult it was obtained dnmidt « 8 m per year
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3. RESULTS

The mean color tenperature for the total sanple of 182 |RAS
selected AKNs based on '™ '60d!"1oo ratios is about 36 K and it
differs from 185.5 K, the tenperature based on the fio/fz ratios
(all values are determined within the n=l dust grain absorption
nodel ). So we nmay expect that the IR radiation generated by dust
reradi ati on of the W photons of new born massive stars originates
in two differently situated dust clouds. Following Hunter et al.
(1986), and for convenience only, we wll refer to them as the
"near-dust” and "far-dust"” IR conponents.

The "near-dust"” IR conponent is connected with the radiation at 12
and 25 pk coming from hot dust located in (or at |east very near)
the HI1 regions situated around the new born nmassive stars. The mean
dust color tenperatures, derived fromthe ratio fio/f2s concern these
r egi ons.

The "far-dust” IR conponent is related mainly to the radi ation at
60 nkmand less to that at 100 nkm This radiation arises in warm
dust associated with neutral gas outside of the ionized gas region
or in the associated neutral nolecular gas clouds, out of which the
H1 regions have fornmed. The nmean color tenperatures, derived from
the ratio feo/fi00 concern the dust, which 1is essentially
responsi ble for the "far-dust” |R conponent.

There is a third IR conponent which is cooler than the "far-dust"
one. It originate fromthe dust in galactic disks heated by the
general interstellar radiation. Thus, it resenbles the "cirrus"
radiation in our Galaxy. As in the MIky Wy, we consi der the dust
tenperature of this IR conponent to be about 30 K

45 T T T T T T T

44 | 148 IRAS AKNs




Fig.5. The IR luminosity Lz between 40 and 120 gk vs the blue luminosity Lg (solid line). The lines of constant SFR, the starburst line
and the line of declining SFR are superimposed as dashed lines according to Gallagher and Hunter (1987).

3.1. Emssion at 60 and 100 uk

As it was noted above, only 35 IRAS-selected AKNs have well determ ned
| RAS fluxes. W include them in a separate subset sanple. Their IR em ssions
have been assumed to be proportional to V"B,(T) where B,(T) is a Plank
function. Two black-body model spectrum has been adopted for the em ssion at
60 and 100 pa. There are the "cirrus" black-body radiation at 30 K, and the
bl ack-body em ssion of the warmer "far-dust" conmponent, whose tenperature is
50-120 X (Seklguchi, 1987).

The IR color-color diagram «(60/25) vs ( 100/60) for IRAS AKNs of the
subset is shown in Fig. 6, where the loci of the two-black-body nodels have
been plotted (a is the slope of power-law spectrum f,~v). The dust
tenperatures Tw(60,100) and warm fractions at 60 pk, fr'%w. and at 100 pk,
fr¥om, related to the "far-dust" conponent, have been determned fromFig. 6.
These fractions for each gal axy of the subset are presented in Table 1.

Fig.6. IR color-color diagram 9,(60/25) againgt & o T
100/60) for 35 IRAS detected AKNs sampled in our 000 |- 36 IRAS AKNs
subset. The right-hand line (Where the temperature
is merked) is formed only by the warm IR | _ _ .l = .
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3.2. Emission at 12 and 25 uk

The IR color-color diagram (o 25/12) vs «60/25), shown In Fig.
7, has been used in the same manner as above. The emssion at the
wavel engths A 40 nkm has been formed as a sum of two bl ack-bodi es
with two different tenperatures. The first one is about 50 K and
it is representative of the "far-dust" conponent. The other one
ranges from 150 to 290 K and represents the influence of the
hotter "near-dust" conponent (i.e. the IR emssion of the
galactic dust, which is located closely around the new born
massive stars). By means of Fig. 7 for each galaxy of the
subset the tenperature T (12, 25) and the warm fraction at 25
um F'%m ., relating to the "near-dust" IR conponent, have been
determ ned. These quantities may be seen in Table 1 too.



Fig. 7. IR color-color diagram OL(25/12) againgt 80—

0(60/25) for 35 IRASdetedted subset AKNs As 5 {RAS KN
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Alnost all of the emission at 12 and 25 ua is due to the warmIR
enission. Wien the warm fractions fr%oomm , fr %omm and frY%smm at
gi ven wavel engt hs are known, then, by neans of Eq. (3). the total
warm IR luninositi-es Lrrand the total warmIR fractions LY Lar
have been calculated. Al these quantities for | RAS AKNs, i ncl uded
in the subset, are presented in Table 1. The nean total warmIR
fraction deduced is < LYhr/Lrr> = 0.55 if n=l nodel is used, and
<l"Hd Lae> = 0.72 if n=0 is adopt ed.

There is a high correlation between the warm IR fraction and W
color UB for IRAS AKNs of the subset. This correlation is shown in
Fig. 8 and its Pearson correlation coefficient is about 0.09.
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Fig. 8. Corréation between the warm far-infrared fraction and the color U-B for the subsat of IRAS
detected AKNs whose colors are available:

As it is seen from Table 1, the larger part of the em ssion fjo
(f-f%oonkm) at 100 uk is due to the cooler "cirrus" dust conponent,
which is warned up by the general interstellar radiation field. By
nmeans of the Eqg.(4) the nean dust nass, responsible for the
"cirrus" emission, has been found to be about 2-10° m-

Mbst of the emission at 60 nkmfor essential part of the gal axies
in the subset originates in the "far-dust" conmponent, which is
connected with the neutral nolecular gaseous clouds and the dust
associ ated with neutral gas outside of the HI regions. The nass of
this dust conponent for each subset gal axy has been obtained as
above with tenperatures Tw 60,100) given in Table 1, and its



mean val ue

i s about

1.5-10* m.

Tablel IRASdetected AKNswith well deter mined IR fluxes- thedata

AK Type mP 7 LogLrr/L, LogLpr/Lg Tdeo100[K TME0100) [K]
N
55 Spec 136 0.0190 10891 - -
77 S 132 0.0160 10936 0.66 346 702
80 SB 152 0.0350 115% 1.06 3H4 675
88 Spec 135 0.0150 11.039 093 378 66.0
89 SBa 139 0.0165 10858 0.80 383 68.3
120 - 146 0.0330 11.000 0.65 350 1200
136 - 125 0.0120 10.756 050 384 64.3
147 S 132 00110 10321 0.36 363 66.5
185 Sa 104 00020 9456 049 384 608
193 - B4 - ) : 680
214 S 125 0.0110 10504 026 362 68.3
257 Sc 121 0.0053 9976 027 350 64.0
258 Sa? 129 00140 10493 041 350 705
288 Sb 8.9 0.0019 9.862 034 302 770
291 SB 126 0.0070 9851 0.04 36.6 79.0
301 S 144 0.0220 10601 056 310 1200
312 - 137 00180 10.788 060 41 712
342 Sc 116 0.0044 10151 035 336 715
351 - 143 00130 10671 097 350 675
365 Sc 109 0.0020 9.758 0.36 320 732
368 Sb 134 0.0020 8631 028 R1 97.7
381 - 149 0.0230 10953 103 25 60.8
393 S 120 0.0030 9426 012 310 937
409 - 152 0.0210 10588 095 383 772
428 pec 129 0.0050 9.632 024 350 702
432 SBO 141 00190 10939 0.78 397 70.7
449 Spec 119 0.0090 10466 007 349 638
490 ooap 143 0.0350 11.108 0.89 367 710
497 - 136 0.0070 9.650 024 28 700
517 Spec 135 0.0160 10490 033 A4 727
534 Sab 139 0.0170 10964 090 337 740
536 Spec 144 0.0260 10828 061 A2 780
538 - 154 0.0190 10699 115 377 69.2
541 Spec 139 00220 10921 064 3H7 65.8
564 SB 144 0.02%4 10.726 054 47 0.7
585 Scomp 143 00171 10855 092 45 67.8
Table1 (continued)
AKN fr¥%omkm ™ 1oomk  Td(12/25) T 1215 [K] fr 25 LY rlLer L RRr/LAR
[ K] n=1 n=0
55
77 044 0.12 173 198 067 045
80 048 0.15 161 186 063 047
88 061 0.23 168 190 068 058 0.74
89 062 0.23 166 184 073 061 0.76
120 042 0.07 200 208 095 0.79 0.85
136 064 0.26 169 194 065 061 0.76
147 053 0.18 190 224 065 054 0.71
185 065 0.28 180 226 054 061 0.77
193 081 0.44 - 217 079 -
214 053 0.17 181 207 0.68 054 0.70
257 046 0.14 162 202 050 042 0.62
258 046 0.13 189 217 069 050 0.66
288 010 0.02 174 292 027 0.13 0.37
291 028 0.06 202 238 069 040 0.58
301 025 0.04 201 212 092 061 0.69
312 078 0.38 149 158 084 0.77 0.88
342 036 0.09 179 212 062 039 0.59
351 046 0.14 185 221 062 047 0.65
365 023 0.05 199 278 046 029 0.51
368 022 0.04 187 202 083 045 0.60
381 078 0.43 186 222 062 0.75 0.88
393 012 0.02 193 237 060 026 0.47
409 060 0.19 198 214 084 0.70 0.80
428 045 0.12 194 226 0.68 050 0.66
432 067 0.26 156 167 0.80 0.66 0.79



449 045 0.13 187 219 065 047 0.65

490 054 0.17 204 233 075 061 0.74
497 075 0.35 208 230 081 080 0.88
517 042 011 210 247 070 051 0.66
534 036 008 174 198 068 040 0.59
536 040  0.09 212 240 077 055 0.68
538 059 021 186 208 074 062 0.76
541 050 0.6 234 300 062 056 0.72
564 076  0.30 166 170 094 085 0.91

4. 580 SSCUSSI2ON 182 218 061 044 0.63

4. DI SQUSSI ON

The nenbers of the subset have been plotted on the two-col or
di agram | og(feo/ f100) agai nst log(fi2/f25), which is presented in
Fi g0. 90. Helou' s (1986) nodel has been superi nposed there.

Wth exception of the galaxies with Seyfert-like nuclei, the
far IR radiation is a result of thermal reradiation from
interstellar dust grains heated by starlightO0. The FIR nopdel,
proposed by Helou (1986), consists of two conponents - a
cirrus-like one and a warm one, connected with active star
formng regions. To trace curve D in his paper, Helou (1986)
used an estinmation nmade by Desert (1966) of the em ssion from dust
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Fig. 9. IR color-color diagram log(f60/f100) against L og(f12/f25). Helou's (1986) modd is superimposed there. The

crdeslabeled as SB and SyG mark the colorsof the" starburgt” and " Seyferf components adopted by Rowan-Robinson
(1986). Seetext for moredetails

particles of various sizes and convenient heating radiation field.
The last one was altered froman intensity conparable to the solar
nei ghbor hood (point X), to one simlar to the intensity found in the



regions of active star formation (point Y). The other curve H was
conputed from Helou's (1986) two-conponent nodel and it represents
the locus of points in the <color-color diagram where the
contributions fromthe warmand cool conponents are equal .

Most of the galaxies on this diagram where the ratio LidLs
increases fromthe lower right to the upper left corner, are placed
bet ween curves D and H This indicates that the | RAS detected AKNs
are objects with enhanced star formation rate.

The objects lying definitely above the line D on the Hel ou di agram
have been considered as the nost interesting ones in the subset.
These will be listed belowin nore details. In Table 1 their names
are given in bold. The abbreviations in cross-references of their

nanes refer to the following catalogues or surveys: N = NGC
(Dreyer, 1888), | = I1C (Dreyer, 1908), A = Second Reference
Catal ogue of Bright Glaxies (Vaucouleurs et al., 1976) -

anonynous galaxy, U = UG (N lson, 1973), M = Markarian Survey
(Markarian, 1967; Markarian et al., 1981), Zw, ZwG = Zw cky conpact
gal axy (Zw cky, 1971), MCG = Morphol ogi cal Catal ogue of Gl axies
(Voront zov-Veliamnov et al ., 1962-1964).

Akn 193 - an object w th unknown redshlft. According to | RAS
fluxes the warn fractions are fr'om = 0.81 and fr'%sm = 0.79. On
t he color-color diagram (60/100) vs of25/60) given by SM where
different types of ELGs are presented, this galaxy lies in the
starburst region.

Akn 312 = U 6665 = M 1304. An elliptical object with a jet
(Arakellan, 1975), whose optical emssion lines are very bright
(Dor oshenko and Terebi zh, 1975). Akn 312 lies just on the curve Din
they region with high SFR Its total IR enmission is about 6-10' Lo
and the corresponding warm fraction is 0.78. On SM diagram this
object is situated in the starburst region.

Akn 381=|C 3581. An elliptical blue object with an envel ope,
showi ng medium H emssion and weak [NI1] A\ 6548/ 83 one (Arakell an
et al., 1976). Its vigorous IRradiation L ~ 9-10% Lo exceeds
nearly 6 tines the lumnosity in the blue visual band. The
corresponding warm IR fraction is about 0.75. But on SMdiagramthis
galaxy lies definitely bel owthe starburst region.

Akn 409 = ZwG 217.024 = MOG 07-27-056. A conpact el liptical
object, showing strong H and medium [N 1], [SII] optical em ssions
(Arakelian et al., 1976). On the Hel ou di agram Akn 409 |ies above
the line D. It shows a strong IR em ssion Lrr ~ 4-10 Lo and the
correspondi ng warmfraction is about 0.7. This galaxy is well
situated on the SMdiagramjust in the starburst region.

AKn 490 = | Zw 129 = A 1554+42 = U 10099 = MG 07-33-016 = M
1101. A quite symetric blue object, which shows strong Ha and
medium [N 1] optical emssions (Arakelian et al. , 1976). Akn 490

is well situated in starburst region on SMdiagramtoo. The IR
enmission is very strong - about 1.3x10'! Lo. The estimation of its
warm fraction is 0.61.

Akn 497 = U 10200 = MOG 07-33-039 = M 1104. A conpact object with
non-symetrical red envel ope which shows strong H and we ax [N 1]
emssions (Arakelian et al., 1976). The IR emssion is relatively
weak - about 5.10°Lo , and the correspondi ng warm fraction connect ed



with starburst events is 0.8. The IR properties of Akn 497 are
very simlar to those of Akn 490, the forner object discussed.

Akn 541 = | 4763 = U 11290. A peculiar very blue spiral wth
strong H and nedium [N I] em ssion (Arakelian et al., 1976). The
total FIR emission Lrr ~ 8x10"°Lo exceeds about 4.5 times its
blue lum nosity. The corresponding warm IR fraction is 0.56.

Akn 564 = A 2240429 * U 12163 - MCG 05-53-012. A well known
Seyfert galaxy, showing strong and w de (about 100 A) H
em ssion (Arakelian et al., 1976). About 0.85 of its IR
emssion is due to the starburst processes. On SM diagram this
galaxy lies definitely in the Seyfert region.

Al of the above nentioned objects call for nore attention
because of their vigorous IR lunmnosities and their fairly |arge
warm fractions, which are intimately associated with the
starburst activity. Al these gal axies are blue conpact objects,
showi ng rather strong optical |owexcitation enm ssion-Iline
spectra. It seens to be very likely they all are starburst
gal axi es. There are good reasons to intend a nore conprehensive
observational programto investigate themin nore details.

5. CONCLUSI ONS

On the basis of the discussion above the follow ng, conclusions have
been made: 1. About 63% of | RAS-detected AKNs show high total IR
| uminosities Lrir 10" erg.s-*in 1-500 pk | R spectral region

2. The distribution of |0g(feo/fi100) shows that the IRAS AKNs are
warner than the "normal" S galaxies with a clear peak at about T=45
K (n=0 nodel ). The tenperature color index feo/ fi00 of | RAS AKNs i s
distributed simlarly to that of the BCELGs.

3. IRAS-selected AKNs tend to extend the relation fioo/feo vs Lir Ls
for "normal" S galaxies and emt up to seven tines nore energy in
the IR spectral band between 40 and 120 nk. Its nean ratio <Lp# Ls>
of FIRIumnosities to blue ones is about 3.63.

4. It is very likely that in IRAS-detected AKNs there are two IR
conponents — warmone, connected with the W fl uxes of new born
nmassi ve stars, reradi ated by dust, and cool one, originated from
dust in galactic disks, which is heated by the general interstellar
radiation field. The ability- to deduce total warmIR lumnosities
L'FIR and warm IR fractions LYir/Lrr rests on IR col or-col or

di agrans a(25/12), a(60/25) and a(100/60). The nean warn IR
fraction is <L"ir/ Lmr > 0.55, if the grain Bass absorption
coefficient is n=1.0, or <LYAr/Lrr> > 0.72 if n=0.0

5. If the dust clouds are optically thin, the dust mass of | RASS-
detected AKNs, which is responsible for IR flux densities observed
at 60 pk, is derived to be must(60nk) ~ 10> m.

6. There is a correlation between Lir and Lg, which indicates
that the nost | RAS-detected AKNs have enhanced rather than
constant star formation rate.
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