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Abstract. In order to explore how thefl/ FR 1l dichotomy is edge darkened (FR 1) vs edge brightened (FR I1) radio struc-
related to the nuclear properties of radio galaxies, we studietliee. It was later discovered that this dichotomy corresponds
complete sample of 26 nearby FR Il radio galaxies using Hute- a (continuous) transition in total radio luminosity (at 178
ble Space Telescope (HST) images and compared them witHz) which formally occurs af.; 75 = 2 x 1033 ergs™! Hz 1.
a sample of FR | previously analyzed. FR | nuclei lie in th&he presence of radio sources with intermediate morphology,
radio-optical luminosity plane along a tight linear correlationn which typical FR | structures (such as extended plumes and
which argues for a common synchrotron origin. FR 1l showails) are seen together with features characteristics of FR I
a more complex behavior, which is however clearly related sources (narrow jets and hot spots) (see e.g. Parma et al. 1987;
their optical spectral classification. Capetti et al. 1995) argues in favour of a continuity between the
Broad line FR Il radio galaxies (BLRG) are located oveittwo classes.
all well above the FR | correlation, suggesting that a contribu- From the optical point of view both FR | and FR Il are as-
tion from thermal (disc) emission is present. Three narrow lis®ciated with various sub-classes of elliptical-like galaxies, but
(NLRG) and one weak line radio galaxy (WLRG), in whictstatistically their populations are different (Zirbel 1995). Owen
no nuclear source is seen, can be interpreted as the obsc(@€83) found that the FR I/FR Il division is also linked to the
counter-parts of BLRG, in agreement with the current unificaptical magnitude of the host galaxy, possibly suggesting that
tion schemes. the environment plays an important role in producing different
Conversely, in 5 sources of the sample, all of them NLR&xtended radio morphologies. Moreover, FR |l are generally
or WLRG, optical cores are located on the same correlatiiound in regions of lower galaxy density and are more often as-
defined by FR | and with similar radio and optical luminositiesociated with galaxy interactions with respect to FR | (Prestage
This suggests that, in analogy to FR |, the emission is dominat&®eacock 1988; Zirbel 1997). Differences are also observed in
by synchrotron radiation and represents the optical counter-gtag optical spectra: while FR | are generally classified as weak-
of the non—thermal radio cores. Interestingly, all these galaxiesed radio galaxies, strong (narrow and broad) emission lines
are located in clusters, an environment typical of FR 1. are often found in FR Il (Morganti et al. 1992; Tadhunter et al.
These results imply that, at least at low redshifts, the FR1B93), although a sub-class of weak-lined FR Il is also present
population is not homogeneous. Furthermore, the traditional @itine & Longair 1979).
chotomy between edge darkened and brightened radio morphol-Within the unification scheme for radio-loud AGN (for a
ogy is not unequivocally connected with the innermost nucleaaview, see Urry & Padovani 1995), FR | and FR Il radio galax-
structure, as we find FR 1l with FR I-like nuclei and this hags are thought to represent the parent population of BL Lac
interesting bearings from the point of view of the AGN unifiedbjects and radio-loud quasars, respectively (Barthel 1989). In
models. order to explain the lack of broad lines in the “mis-oriented”
(narrow-lined) FR llI-type objects, obscuration by a thick torus
Key words: galaxies: active — galaxies: elliptical and lenticulais invoked. A combination of obscuration and beaming is there-
cD — galaxies: jets — galaxies: nuclei fore necessary at least for the FR ll-quasars unification (e.g.
Antonucci & Barvainis 1985). However, there is evidence that
this simple picture is probably inadequate: some radio—selected
BL Lacs - among the most powerful sources in the class - dis-
play an extended radio structure and luminosity typical of FR 11
The original classification of extended radio galaxies by Fé@ollgaard etal. 1992; Murphy et al. 1993) and broad - although
naroff & Riley (1974) is based on a morphological criterion, i.aveak - lines have been observed in some BL Lacs. Moreover,
- _ Owen et al. (1996) noted that the lack of BL Lacs in a sample of
Send offprint requests 1M. Chiaberge radio galaxies located in Abell clusters can be an effect of their

Based on observations with the NASA/ESA Hubble Space Telga o qion criteria if the parent population of BL Lacs includes

scope, obtained at the Space Telescope Science Institute, which is, 0 h ER | and FR II. This idea is also consistent with a re-

erated by AURA, Inc., under NASA contract NAS 5-26555 and bx | d dificati fh ificati h hich
STScl grant GO-3594.01-91A ently proposed modification of the unification scheme, whic

1. Introduction
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claim that the weak-lined FR Il are indeed associated with BL 39
Lac objects (Jackson & Wall 1999). These observations can
be however reconciled with the unification scenario once con-
tinuity between the weak and powerful radio—loud sourcesTs 34
allowed and thus transition objects are expected. E
In Chiaberge et al. (1999, hereafter Paper I) we studied HST
images of all FR | radio galaxies belonging to the 3CR catalogu®,
finding that unresolved nuclear sources are commonly presentth
these objects. A strong linear correlation is found between this
optical and the radio core emission, extending over four orderg
of magnitude in luminosity. This, together with spectral infor—?
mation, strongly argues for a common non-thermal origin, argf
suggests that the optical cores can be identified with synchrotron
radiation produced in a relativistic jet, qualitatively supporting
the unifying model for FR I and BL Lacs. Furthermore, the high Ll Ll
rate detection £ 85%) of optical cores in the complete sample 0.01 0.1
indicates that a standard pc—scale geometrically thick torus is
not present in these low-luminosity radio galaxies. Any absorp- z
tion structure, if present, must be geometrically thin, and théidg. 1. Total radio luminosity (at 178 MHz) vs redshift diagram for the
the lack of broad lines in FR | cannot be attributed to obscur@R | (empty circles) and FR 1l (filled circles) samples.
tion. Alternatively, thick tori are present only in a minority of
FR I. Given the dominance of non-thermal emission, the optical
core luminosity also represents a firm upper limit to any thermal

component, suggesting that accretion might take place in a Igyh in the literature. All spectral types usually associated with
efficiency radiative regime. FR 1l galaxies are represented in the sample: five objects are
The picture which emerges from this analysis is that FR §§ RG, fifteen are classified as NLRG, while four show only
lack substantial thermal (disk) emission, Broad Line Regiofgak lines in their optical spectrum (WLRG). The remaining
and obscuring tori, which are usually associated with radiggyrce, namely 3C 371, has been classified as a BL Lac object.
quiet and powerful radio—loud AGN. In Table 1 redshifts and radio data are reported, as taken from
As a natural extension of Paper I, here we study the H¥{e |iterature, together with the optical spectral classifications.
images of a sample of low redshift FR Il radio galaxies, in order | Fig. 1 we show the redshift vs total radio luminosity dia-
to explore how the differences in radio morphology are relatggam for the sample of FR Il galaxies, together with the sample
to the optical nuclear properties. In particular, one of the MQ§tER | discussed in Paper I, but limited to sources with 0.1
important questions is whether the FR I/FR Il dichotomy is gefsy coherence with the FR 1 sample. FR Il have a median red-
erated by two different manifestations of the same astrophysigglst . — 0.06, and total radio luminosities at 178 MHz are
phenomenon, and the transition between the two classes isjgneeni 032 and 104 erg s Hz~! (H, = 75km s~ Mpc~!
deed continuous, or instead it reflects fundamental differencggy ;) = 0.5 are adopted hereafter). Notice that whereas the
in the innermost structure of the central engine. two samples are selected at the same limits of redshift and flux,

The selection of the sample is presented and disCUSSeER || are, on average, more luminous and distant than FR 1.
Sect. 2, while in Sect. 3 we describe the HST observations. In

Sect. 4 we focus on the detection and photometry of the optical
cores. Finally, in Sect. 5 we discuss our findings.
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3. HST observations

HST observations of the FR Il sources are available in the pub-
lic archive (up to April 1999) for 25 out of the 26 sources
The sample considered here comprises all radio galaxies {mly 3C 33 and 3C 105 have not been observed). The HST
longing to the 3CR catalogue (Spinrad et al.1985) with re@nages were taken using the Wide Field and Planetary Camera
shift z < 0.1, morphologically classified as FR Il. We directly2 (WFPC2). The whole sample was observed using the F702W
checked their classification for erroneous or doubtful identificfiter as part of the HST snapshot survey of 3C radio galaxies
tions by searching the literature for the most recent radio magiglartel et al. 1999; De Koff et al. 1996). For 3C 192 we used a
The final list (see Table 1) constitutes a complete, flux and rdeb55W image, as this source was not observed with the F702W
shift limited sample of 26 FR 1l radio galaxies. filter. Exposure times are in the range 140-300 s. The data have

We searched for optical spectral classification and/or opltieen processed through the standard PODPS (Post Observation
cal spectra, in order to differentiate our sources on the basidta Processing System) pipeline for bias removal and flat field-
the presence of broad or narrow emission lines. For only oimg (Biretta et al. 1996). Individual exposures in each filter were
source (namely 3C 136.1) we could not find spectral informaembined to remove cosmic rays events.

2. The sample



Table 1. Summary of FR Il radio and optical data.
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Name Redshift Spectral  Lafjizs  Log L, (5GHZ) F, (7000A) Log L, (7000A)
z class. ergs'Hz! ergs'Hz! ergs'cm 2Hz™ ergs ' Hz !
3C15 0.073 NLRG 33.16 31.54 <-28.12 <26.85
3C33 0.059 NLRG 33.51 30.27 no HST observations
3C35 0.067 NLRG 32.75 30.27 <-28.47 <26.42
3C40 0.018 WLRG 32.24 30.60 - -
3C88 0.030 WLRG 32.46 30.50 —-27.64 26.57
3C98 0.030 NLRG 32.78 29.25 <-28.58 <25.64
3C105 0.089 NLRG 33.38 30.36 no HST observations
3C111 0.049 BLRG 33.18 31.69 —-26.51 28.12
3C136.1 0.064 - 33.00 - - -
3C192 0.060 NLRG 33.16 29.73 <-27.86 <26.94
3C198 0.082 NLRG 33.31 - —-27.10 27.96
3C227 0.086 BLRG 33.57 30.48 —26.27 28.83
3C236 0.099 WLRG 33.52 31.51 <—28.26 <26.95
3C285 0.079 NLRG 32.80 29.93 —29.44 25.58
3C318.1 0.046 NLRG 32.66 - —28.94 25.63
3C321 0.096 NLRG 33.23 30.78 — -
3C326 0.089 NLRG 33.02 30.34 <-28.11 <27.02
3C353 0.030 NLRG 33.56 30.54 <-28.71 <25.51
3C371 0.050 BL Lac 32.37 31.89 —-25.56 29.09
3C382 0.058 BLRG 32.95 31.13 -25.11 29.66
3C388 0.091 WLRG 33.49 31.04 —27.96 27.18
3C390.3 0.056 BLRG 33.46 31.38 -25.75 28.99
3C402 0.025 NLRG 32.01 29.73 —27.49 26.57
3C403 0.059 NLRG 33.23 29.87 -28.19 26.60
3C445 0.057 BLRG 33.13 31.34 —25.56 29.20°
3C452 0.081 NLRG 33.81 31.24 <-28.22 <26.83

L17s and L, are the total (at 178 MHz) and core radio luminosities, taken from the literakyris the flux of the optical core. Total radio
luminosities are calculated fromiir et al. (1981) or Gower et al. (1967). Radio core luminosities are taken from Zirbel & Baum (1995). “
indicate upper limits, i.e. not detected optical cores, “*” indicate objects in which the optical core saturates, “ZFirateL, colums mark
objects with complex nuclear morphologies for which we do not estimate the core flux and “~"Iin twdumn indicate unavailable radio core
data in the literature.

4. Optical coresin FR I We performed aperture photometry of these components.

In Paper | we have adobted a simple operative aporoach. b ng background level is evaluated, as in Paper |, by measuring
P P pie op bp ! a?e intensity at a distance of 5 pixels (~ 0.23"”) from the

on the_ analysis of th? nuclea_r brlghtne§s proﬁ!e, in order 2nter. The dominant photometric error is thus the determina-
establish when an optical core is present in a radio galaxy. Ast.m

. 2" “tjon of the background in regions of steep brightness gradients
the case of FR | sources, the FWHM fall into two very dlstmc{ , : A . '
regimes: in 11 cases we measured a FWHM =0.06.08 .. especially for the faintest cores, resulting in a typical error of

2 ~_10%. For the saturated cores we evaluated their fluxes by
indicative of the presence of an unresolved source at the H(?Jm aring the PSF wings with those of several bright stars seen
resolution, while in 8 cases we found widths larger tharf 0.2 paring 9 g

We therefore believe that no ambiguity exists on whether or in.archival HST images taken with the same filter. This method

a central unresolved source is present qggds to a somewhat larger uncertainties, 25% as estimated from

! the scatter of measures obtained with different reference stars,

e ilgrrgi:ree S;;:L?:fegac\:/fh?é ' ::’)i tgr?gfninr?a?]g ‘tﬁi) t?gv(;ir:tr\/\ﬁ?ich arise from the time dependent structure of the HST PSF.
9 - S ' : - IS Prevens, Ueable 1 we report fluxes and luminosities of the optical cores.
from deriving their brightness profile, on the other is by itself a All of the images were taken using broad band filters, which

clear indication of a pq|nt—l|l_<e source. In fact d|ffu_se emissiof dclude emission lines. In particular, the F702W transmission
would produce saturation with our instrument configuration an

. . 5 curve covers the wavelength rang@00 — 8200 A and thus
%Xﬁ?esg%g;ndesrr?ﬂ{]T;rrSgrrf;(;ent;”g::tgllesigsrgf\?ezri?teﬁe c vr\]/ithin our redshift range includes theaHand [N 1] emission
: g ypically “hes. Unfortunately, no HST narrow band images are available

gﬁl lﬂ?églgr; Or]::;e;dloégstl:gresea(;-ftf?:ctrggsrh:]ft'slz;r:gh2rT<ZrSe tnr the NLRG and WLRG, however, we expect the line contam-
characteristiuc haIIr\rl1Varks of tl\wle HIST Pcl)intSI ?ead FunFc):Ition’ iRGtion to be small, due to the wide spectral region covered by
P " the filters used~ 2000A) with respect to typical lines equiv-
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3C 192 3C 88 3C 390.3

Fig. 2. HST/WFPC2 broad band images of three FR 1I: 3C 192 is a NLRG showing a diffuse nucleus; 3C 388 is a NLRG with an optical core;
3C 390.3isaBLRG.

L L L L B L L R L FR Il cores span a wide range of optical luminosities
C A BLRG ] (from 10%° up to 10*° erg s* Hz™!). In Fig.3 we report
r A %ﬁ:}%% & ,;0’0371 5 the optical core versus radio (5 GHz) core luminosity for the
— 29 x BLAZAR 4 4 /Z FR Il sample, superimposed to the data (as from Paper I) for
N B ac111 s ] FR | galaxies limiting ourselves, for consistency, to those with
= o8 o *//o _ redshiftz < 0.1. FRlIshow a complex behavior, which however
v - 3case o/ . seems to be related to their optical spectral classification.
0 C o / 7 Let us firstly consider the blazar, 3C 371. As one might
5 27k o 9 //AD 8 — expect, since its emission is dominated by beamed synchrotron
‘—; B @ %/éo o i radiation, it is among the brightest source both in the radio and
—~ B o 2 ] in the optical band (see Fig. 3). In tlig vs L, plane it falls in
026 /9/ 7 the low luminosity end of the region defined by radio selected
- [0} . . .
— C o /UO 0 g . blazars (Chiaberge et al., in preparation).
- o - The second group of sources is represented by the BLRG
O- 7 ° 7 (3C 111, 3C 227, 3C 382, 3C 390.3 and 3C 445): all of them have
ol b beva b L1 very luminous optical cored)(, > 10*® erg s'! Hz!) being —
26 29 30 31 32 33 together with 3C 371 — the most powerful objects of the sample
Log L, [erg s-! Hz!] and clearly separating from the other FR Il in the diagram. No-

tice that they have an optical excess (or radio deficiency) of up
Fig. 3.Optical nuclear luminosity versus radio (5 GHz) core luminosito 2 orders of magnitude with respect to the radio-optical core
for both the FR | (open circles) and FR Il (filled circles) samplesuminosity correlation found for FR I.
Different symbols are used to identify different spectral classifications. |, 5 WLRG and NLRG, namely 3C 88, 3C 285, 3C 388,
The dashed line is the correlation found in the case of FR | galaxig& 402 and 3C 403, we detected optical cores which share the
(see Paper ). same region in the luminosity plane as FR | sources with lumi-

nosities betweerf, = 102> up to more thari0?"° erg s!

z 1.

alent width. We correct the broad band fluxes only in the case The g upper limits, all associated with WLRG or NLRG, are
of BLRG, where the emission of broad lines is probably cgjgq plotted. Four objects (3C 35, 3C 98, 3C 192 and 3C 326)
spatial to the optical core, using ground-based data taken frggnc|ose to the correlation defined by FR I. Conversely, 3C 15,
the literature (Tadhunter et al. 1993). The resulting emission lige: 353, 3C 452 and 3C 236 present an optical luminosity deficit
contribution is typically25 — 30% of the total flux measured in of one to two orders of magnitude given their radio core emission
the F702W filter. with respect to FR 1.

In 8 cases the nuclear regions only show diffuse emission: Ng radio core data have been found in the literature for
for such galaxies we estimate upper limits to a possible ceft= 136.1, 3C 198 and 3C 318.1.

tral component evaluating the light excess of the central 3x3
pixels with respect to the surrounding galaxy background. Tge
remaining 3 sources show complex morphologies, e.g. with dust
lanes obscuring the central regions, and no photometry was petthe 24 nearby FR |l radio galaxies (out of a complete sample
formed. of 26) studied in this paper, 13 show an unresolved optical core,

Discussion
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in 8 cases we can only set an upper limit to their luminositipund in FR | This suggests that in these sources the nuclear
while 3 sources present a complex nuclear morphology. Témission is similarly dominated by synchrotron radiation from
location in the optical-radio core luminosity plane is clearlthe inner jet.
connected to the optical spectral classification. In the case of FR I, based on the high fraction of detected
Conversely, coresin FR | radio galaxies show a linear cormedclei, we suggested that any obscuring material must be ge-
lation between their radio and optical luminosity, which stronglgmetrically thin and thus the absence of broad lines and the
argues for a common non-thermal origin. The presence of suekative weakness of any thermal (disc) component with respect
correlation provides a useful benchmark to investigate the origoithe synchrotron emission cannot be ascribed to extinction.
of optical cores in FRII. For FR 1l with FR I-like nuclei — of which we do not have
In the following we consider each FR Il group separatelyenough statistics —there is an alternative possibility, namely that
the optical core (jet) emission is produced outside the obscuring
torus (and thus outside the BLR). In this sense they would rep-
resent transition objects seen at an intermediate angle between
Let us first focus on BLRG. These sources present, overallih@ completely obscured and unobscured ones. However, VLBI
strong optical excess (or radio deficit), of up to two orders ebservations show that radio cores are unresolved on scale of
magnitude, with respect to the correlation defined by the FRI1 pc in nearby radio galaxies and this suggests that their op-
cores (see Fig. 3). Note that in the sample of nearby FR |, tlieal counter—parts have a similar extent, as already discussed
only source lying well above the radio-optical correlation i Paper |. Furthermore, a symmetric jet-counter jet structure
3C 386, which also shows a broad:Hine. has been observed in several radio sources, implying that they
BLRG are objects in which the innermost nuclear regiorig essentially in the plane of the sky (Giovannini et al. 1998).
are thought to be unobscured along our line of sight (Barthélthe core emission is indeed produced outside the torus, at
1989). We therefore expect the presence of a thermal/disc candistance of, say;-1 pc from the central black hole, a clear
ponent: indeed this might dominate over any synchrotron ggparation between the two sides of the jet (and no stationary
radiation and thus be responsible for the observed emissioore) should be observed in these highly misoriented objects
The idea that we see directly an accretion disc is supported(hjthough, at present, symmetric jets have been found only in
several observations: in the case of 3C 390.3, abump in the sgeR-1). This ad hoc geometrical model does not seem to be vi-
tral energy distribution has been interpreted as radiation emittesle, but a conclusive test requires spectropolarimetry looking
by a disc component with intermediate inclination (Edelson &r polarized scattered broad lines. A further indication could
Malkan 1986). Furthermore, the broad and double peakgd He obtained from the comparison of the nuclear infrared (repro-
line observed in this source as well as in other BLRG (see ecgssed?) luminosity of FR Is and FR lIs with FR I-like nuclei
Eracleous & Halpern 1994), can be accounted for within a reif similar optical luminosity.
ativistic accretion disc model (Perez et al. 1988). We conclude that these FR Il are intrinsically narrow-lined
The location of 3C 111 is puzzling, as it lies along the cosbjects which are in every aspect, except their extended radio-
relation. However, several pieces of evidence point to the idemrphology, similar to FR I. Note that the presence of an FR |-
that beamed radiation from the relativistic jet significantly corike nucleus in a FR Il does not seem to be connected with the
tributes in this source: it has the largest core dominance amaaotal (radio) luminosity or redshift of the galaxy. In fact, the total
the BLRG of our sample; superluminal motions with apparepbwer of such sources spans the rafige; = 1032 — 1033
speedv ~ 3.4c have been revealed in the inner jet (Vermeulegrg s' Hz—! and the redshifts are betweenr= 0.025 — 0.091,
& Cohen 1994), implying that the angle between the line of sighbmpletely overlapping with the entire sample and not limited,
and the jet axis is smaller than 30°; the radio core is strongly as one might expect, to the low luminosity end.
variable and polarized (Leahy et al. 1997). Furthermore a broad Conversely, it appears that a possible relationship exists be-
Kairon line is detected in the X—ray band, but with a relativelgween the occurrence of FR I-like nuclei in FR 1l and the envi-
small equivalent width which can be explained if the contimonment, as all these 5 galaxies reside in clusters. This result can
uum emission is diluted by a beamed component (Reynoldshetparticularly important, as it is known that FR | and FR Il in-
al. 1998). However, its total radio extent ©f 250 kpc argues habit different environments, with FR Il generally avoiding rich
against a viewing angle typical of blazars. Thus 3C 111 appegrsups, especially at low redshifts (Zirbel 1997), while FR | are
to be a transition source between radio-galaxies and blazarsjally located in rich clusters. However, before any firm con-
seen at an angle sufficiently small that the jet beaming alreaslysion can be drawn about this issue, a larger sample of objects
affects its nuclear properties. has to be considered.

5.1. Broad line radio galaxies

5.2. WLRG and NLRG with optical cores 5.3. WLRG and NLRG without optical cores

Let us now concentrate on the NLRG and WLRG in which wia 8 galaxies, all WLRG or NLRG, we do not detect the presence
detected optical cores. These objects (2 WLRG and 3 NLR®J,an unresolved nuclear component. Four sources are located
all with FR Il radio morphology, have cores with radio and optiabove or very close to the FR | correlation. They are consistent
cal emission properties that axempletely consistent with thosewith being objects in which an optical counter—part to the radio
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core is present, but it is too faint to be seen against the bright Clearly, a classification based on the optical nuclear proper-
background of the host galaxy. ties, as seen in these HST images, is more likely to reflect true
The remaining 4 objects (3 NLRG and 1 WLRG) are cesimilarities (or differences) on the nature of the central engine
tainly more interesting, since thelll - 2orders of magnitude (such as, e.g., the rate of radiative dissipation in the accretion
below the correlation. Therefore they lack not only of a BLRJisc) than the traditional dichotomy of radio morphology.
but also of the expected optical counterpart of the radio core. From our data and within the limits of the available statistics,
However, note that these sources have radio core luminositiesfind no evidence of a continuous transition between the two
which cover the same range of BLRG. According to the prelasses (FR | and FR 1), as they are well separated if.thes
scriptions of the unification schemes, they can well be the ab; plane. At this stage we only point out that sources with cores
scured counter—parts of BLRG. Noticeably, excluding the blaZaglow L, < 10%7-> erg s' Hz~! (or equivalentlyL, < 103!
3C 371, BLRG and these obscured sources clearly distinguesiy s' Hz~') have FR | like nuclei, while FR |l start above
themselves for having the brightest radio cores among FR llthis threshold.
It is of particular interest that a significant fraction of FR Il
(at least 30%, but can be as large as 50% depending on the
nature of the sources without detected optical nuclei) have FR |-

In Chiaberge et al. (1999) we discovered that FR | nuclei lie lk€ nuclei. The fact that all of these are located in clusters, an
the radio-optical luminosity plane along a tight linear correl&nvironment typical of FR I, might represent an important hint
tion. We argued that this is due to a common synchrotron origtf the origin of the different flavours of radio galaxies, worth
for both the radio and optical emission. FR | nuclei must also §&ploring through the study of a larger sample of objects.
unobscured and intrinsically lacking of BLR and of significant These results have also interesting bearings from the point
thermal emission from any powerfu] accretion disc. of view of the unified models. In fact, this picture argues against
In order to explore how the differences in radio morphologi?€ idea that all FR Il radio galaxies constitute the parent pop-
are related to the optical nuclear properties, we analyzed Hg@tion of radio-loud quasars. We propose instead that galaxies
images of 24 extended radio-galaxies morphologically clas#ith FR Il morphology and an FR I-like core are possibly mis-
fied as FR II, belonging to the 3C catalog and with< 0.1. aligned counter—parts of BL Lac objects. This can account for
We detected optical cores in 13 sources, which implies that i@ observation that some radio-selected-type BL Lacs show
covering fraction of any obscuring material is less thaf.54, radio morphologies more consistent with FR Il than with FR |
or equivalently, the torus has an opening angle-a§3°. This (€.9. Kollgaard et al. 1992).
can be even larger if at least some of the upper limits are actually To conclude, we note that all of the galaxies included in
just below the detection threshold. Notice that our determinati@H Sample are low redshift objects with total radio powers not
of this critical angle is inconsistent with the division betwee@xceedingLi7s ~ 10*7 erg s™' Hz~!: thus a crucial observa-
higher redshift (.5 < z < 1) 3CR quasars and radio galaxiesfional issue is to understand whether these results hold to higher
which has been found to e~ 45° (Barthel 1989). This might Power/redshift samples or they are limited to low luminosities
be a problem, however the low redshift selection of our sourceR II. This will be explored in a forthcoming paper.

does not allow to derive any firm conclusion. We are curren
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