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Receutstar iormiation i nearhy 30R radio-yalaries

We analyzed HST images of 25 nearby 3CR radio-galaxies. We compared their UV and optical images in order to recognize the presence of recent star formation. Having subtracted the
emission from ther nucle and/or jets, 12 of the remaining 25 objects present an UV/optical color (NUV - r < 5.4) that must be ascribed to a young stellar population. The fraction of
“blue’ 3CR host galaxies (48 %) is higher than observed in quiescent early-type galaxies, implying a physical link between star formation and nuclear activity.

We then consider ed the radio-galaxies separating them on the basis of the radio-morphology, radio power and diagnostic optical line ratios (into low and high excitation galaxies, LEG and
HEG). While thereis no connection between the FR type (or radio power) and color, thisis clearly related to the spectroscopic type. In fact, the fraction of “blue” HEG is 100 % (6/6) and
most obj ects present morphologically evidence of recent star formation in UV compact knots, extended over 5-20 kpc. Conversely, thereare only 6 “ blue’ LEG (out of 19, i.e. ~32 %). With
only one exception, LEG display star formation only spatially coincident with ther circum-nud ear dusty disk, extended on a scale of 0.5-1 kpc.

The picture that emerges, considering color, UV and optical morphology, is that only in HEG the star formation is associated to a recent major merger that is also responsble for the
triggering of theserelativay powerful AGN. In LEG galaxiesthe fraction of actively star forming objects is ssimilar to what is observed in quiescent galaxies.

In the last decade observational as well as theoreticd
studies have supported the idea of a co-evolution
between supermassive black holes (SMBH) and their
host galaxies (Fig. 1).

According to this common evolutionary process, both
SMBH and the host grow up together. In this
framework, nuclear activity (i.e. the manifestation of
gas accretion onto a SMBH) and star formation are
expected to be related, and for both processes .
mergers, as triggering process of SMBH/gal axies co- o
evolution, are likely to play acrucid role.

Weana yzed images of 3CR radio galaxies for which both optica and UV HST
images are available. The sample is composed of 31 radio-gaaxies, dl but one
with z<0.1.

We have excluded six objects since they are very highly nucleated or have too
low signal-to-noise ratio, finaly remaining with 25 objects. We masked the UV
emisson from nucle and/or jets. We aso estimated that emission line
contamination to the UV fluxes is negligible. We then measured UV and
optical fluxeswithin a set of concentri c apertures.

In order to perform a proper comparison with previous studies, we derived a
cross-calibration between GALEX, SDSS, and HST data with models of stellar
population synthesis. We conservatively estimated the error associated withthis
procedure to be< 0.2 mag.
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Fig. 1. Relation Mypuge VS Mpia hole
(Marconi & Hunt 2003).

The NUV-r color can be used as discriminant (Schawinski et al. 2006) , adopting a threshold |79 a) UV diffuse galaxies

a NUV-r < 54 to separate “red’” quiescent gaaxies from “blue’ gaaxies with active star
formation, see dso Lee et d. (2005).

On the basis of this criterion on the integrated colors and on the UV morphology, the galaxies of
the sample can be dividedin 3 main categories (see Fig. 2):

E el ]

=]
[

| R
e

Lo lis il

a quiescent red galaxies (14 objects) have red and essentially flat color profiles (Fig. 3), with
only diffuse UV emission, tracing the optical light;

b. blue UV-clumpy galaxies (7 objects) show a clumpy UV morphology (extended over 5-20
kpc) usually associated to dust lanes structures. They have monotonous color profiles (Fig.
4);

c. UV-disky galaxies (4objects) have UV emission confined co-spatialy with their circum-
nuclear (on a scae of 0.5-1 kpc) dusty disks; only in 2 of these objects the UV excessis
sufficient to produce a“blue’ color (Fig. 5).
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Fig. 7: NUV-r color vs. radio power (178 MHz) formation and nucl ear activity.

for the sanple.

We then consi dered the radio-gal axies separating them onthe basisof :

The generd link between star formation and AGN in 3CR hosts is actually driven only by the presence of
high excitation galaxies.
The results obtai ned, concerning the properties of HEG and LEG can be summarized as follows:

1. All HEG have a blue NUV-r color, while the fraction of blue LEG is smilar to the non-active popula-
tion of early-type gdaxies;

1. radio power: no clear connection (Fig. 7). While the bluest galax- NUV-r

ies are al at relatively large values of Pizgm, @ the high end of S AL 2. UV, optica, and dust morphology in HEG are highly chaotic and unsettled morphologies, while they are
radio luminositieswe also find many of the reddest galaxies; B more regul ar, arranged in disk structures, in LEG;

2. radio morphology (into FRI and FRII): no clear connection, since

] 3. HEG have ahigher dust content;
we find an dmost equal share of “blue” and “red” galaxiesinal; -

3 - 4. HEG have higher nuclear luminosity.
3. on the diagnostic optical line ratios (into low and high excitation
gadaxies, LEG and HEG): there is a clear association between ;jg- 8 ITlntizhtla\IUV-r colou; distripu:ionti);‘] 3|£:RR
: : Rt axies. In upper panel we point out the FR-
Gl 2000 Tk 2N QDU SHETEGRrOpIC cl+z§solf|ca1i|f Ealsloes. At morphological separation: the FRI  distribution All these findings can be explained if in the case of HEG
six HEG are blue, while there are only 32755 % (675 /19) blueLEG is black, the FRI one is empty and the FRI/I e, Wl M S WL B
a fraction of RSF gdaxies consistent with that observed in the intermediate one is shaded. In the lower panel we : g : A0k g
non-acti ve popul ation of early-type gal axies. point out the excitation level classification: the (Fig. 9). The fresh input of gas and dust causes both the
HEG distribution is black, the FRII-LEG ore is higher star formation rate and stronger nuclear activity.
shaded and the distribution of the FRI objects is C sdv in LEG the interstd| edi to b
empty (for simplicity we sorted the FRI/I onversay, In theintersietlar medium appears to be
intermediate-L EG objects as FRII-LEG). able to provide sufficient fud for star formation activity

(locaized in their centra regions) and for the AGN itsdalf,
without need for an externa gas supply.

Fig. 9: image of a merger of two galaxies.




