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Abstract. We present and discuss European VLBI Network UHF band sgelitie observations, made to localise the
redshifted 21cm HI absorption known to occur in the subdalaized compact steep spectrum galaxies 3C 49 and 3C 268.3.
We have detected Habsorption towards the western radio lobe of 3C 49 and ththeor lobe of 3C 268.3. However, we
cannot rule out the presence of similar amounts aftévards the opposite and much fainter lobes. The radio |obtds
detected H absorption (1) are brighter and closer to the core than thesife lobes; (2) are depolarized; and (3) are associated
with optical emission line gas. The association betweerHthabsorption and the emission line gas, supports the hypsthes
that the H absorption is produced in the atomic cores of the emissimndiouds. Our results are consistent with a picture
in which compact steep spectrum sources interact with sl@midlense gas as they propagate through their host galaxy. We
suggest that the asymmetries in the radio and optical emnigsin be due to interaction of a two sided radio source with an
asymmetric distribution of dense clouds in their environtne

Key words. galaxies: active, galaxies: individual (3C 49), galaxiadividual (3C 268.3), galaxies: quasars: absorptionsine
radio lines: galaxies

arXiv:astro-ph/0510563 v1 19 Oct 2005

1. Introduction The currently favored hypothesis is that the GPS and CSS
sources are indeed the young progenitors of the large scale
The GHz Peaked Spectrum (GPS) and Compact StggRverful double sources (e.g. Carvalho 1985; Hodges & Mutel
Spectrum (CSS) radio sources make up significant fractibnsi@g7: Begelman 1996; Fanti et al. 1995; Readhead et al. 1996;
the extragalactic bright (cm wavelength selected) radio®® o'peg 1998; Snellen et al. 2000; Alexander 2000). In this
population ¢10% and~20%, respectively), but are not welljodel they propagate relatively quickly through the ISM of
understood (e.g. O’Dea 1998). They are powerful but compagk parent galaxy with advance speeds of a few percent of the
radio sources whose spectra are generally simple and conygged of light. Observed proper motions tend to be a bit highe
with peaks near 1 GHz and 100 MHz respectively. The GR§, the range 0.05 - 0.2c , e.g., Polatidis & Conway (2003),

sources are entirely contained within the extent of theearcl though the detections may be biased towards objects with the
narrow line region£ 1 kpc, NLR) while the CSS sources argyighest velocities.

contained entirely within the host galaxy L5 kpc). GPS and
CSS sources are important because (1) they probe the NLR and

interstellar medium (ISM) of the host galaxy and (2) they may gearches for 21 cm Habsorption have produced a 50%
be the younger stages of powerful large-scale radio soucegetection rate in GPS and CSS sources (Vermeulen et al. 2003;
giving us insight into radio source genesis and evolution.  pjnistrom et al. 2003) in contrast to normal elliptical iad
galaxies, where the detection rate does not exedé&¥o (van
Gorkom et al. 1989). This indicates that clouds of atomic
Send offorint requests to: A. Labiano:1abiano@astro.rug.nl hydrogen are very common in the environments of GPS and
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CSS sources or that the geometry manorphology of GPS Table 1. Observational parameters of the sources.
and CSS sources is very favorable for the detection of H

: H H H Freq.  Time onsource Number RMS Cont. Peak Restoring beam
absorpyon. Tr_le close allgnment an_d §|mllgr spatial esteft o . (GHy  hhmmss  ofscans (Jy behm Qybeam) —(as)  (deQ)
the radio continuum and optical emission line plasma sugges €49 08767 07:26:18 4 Bx10% 6550  105x515 -456

3C268.3 1.0351 06:59:14 4 A% 1078 0.601 70.2x435 59.7

and the radio sources (de Vries et al. 1997, 1999; Axon et HmtmaLy Oflégg I_Er\h/Nf.obtser\l/ationsl of f’f 49 andf t3hc 2632’ in
2000). The broad and highly structured spatially integtaté eptember, - e first column gives fhe name of the Sotee

. . ... Second column the frequency of our observations, the tratdnen
[O111] 25007 line widths observed by Gelderman & Wh'meche exposure time, the fourth the number of scans made on each

(1994) strongly suggest that the radio source is dominalieg particular source (the exposure time shown is the sum ofhail t

emission line kinematics. This has been confirmed by Hubkigans). The RMS column is the noise in an empty region of the ma

Space Telescope spectroscopy (O’Dea et al. 2002). Cont. Peak is the peak flux density of the continuum image. The
Beam column gives the FWHM and orientation of the beam.

Thus, the simple picture of evolution may require the

incorporation of interaction of the radio sources with degas

clouds in their ISM (e.g., Jeyakumar et al. (2005)). In ordémncluding the cross-correlations between linear and rcu

to probe the nature of the relationship between the gas slogwlarisations. We believe the sensitivity gained to toan-

and the radio source we have obtained high resolution E\dNy is more important than resultant limitations on abs®lu

observations of the redshifted 21 cm line seen in absorptithmx calibration accuracy or on (image or spectral) dynamic

against 1 GPS and 2 CSS radio galaxies in our WSRT spectiage; we think these are morffected by the sparseness of

(Vermeulen et al. 2003). The results for 26964 are pre- the array and the lack of complete system temperature data

sented by Vermeulen et al. (2005). Here we present the sesalid gain curves. In fact, we caution that the absolute flux

for 3C 49 and 3C 268.3. density scales for the data shown are uncertain even at te 50
leveP. However, the main astrophysical results areffewied,
since they depend on opacities rather than on absolute flux

] ] densities. Furthermore, greatfat was expended to ob-
2. Observations and data reduction tain reliablerelative (self)calibrations between the telescopes,

The 21cm H absorption lines associated with the sourcd@ an extensive series of very gradual self-calibratioratiens.

3C 49 ¢ = 0.6207, 876.7 MHz) and 3C 268.2 £ 0.37116, _ . .
1035.1 MHz} were observed on 1999 September 14 and 09, We believe the continuum structures and spectral line
respectively, for about 7 hours each, using the UHF receivéfofiles obtained are robust against the overall calibmatio
(800—1300 MHz) on the European VLBI Network (EVN). Thé/ncertainties. Indeed, the continuum structures obtated
sources J024Q063, 3C 84, J1048717, 3C 286, DA 406, and these novel frequencies correspond well with those found
3C 454.3 were used as calibrators. The recorded bandwidttfbPther frequencies, as discussed in Section 3.1. In oeder t
4 MHz was correlated at the NRAO, Socorro correlator witStrict the number of free parameters, the sky model fitted t

256 spectral channels, for a resolution of 5.3 kinand 4.5 the Vvisibility data during the self-calibration cycles ststed
kmsin 3C 49 and 3C 268.3, respectively. of a limited number of Gaussian components, which are shown

overplotted on the continuum images in Figures 1 and 2; their

At the time of these observations, we could only obtajp@rameters, fitted to the visibility data, are given in Tatfe
data in left and right circular polarisations from th&dtsberg and 3.
and Westerbork (Tied Array) telescopes, and two orthogonal
linear polarisations from the Onsala (25m) telescope. For
3C 268.3, we obtained left circularly polarised data from thy 1 Spectrum analysis
Lovell Telescope at Jodrell Bank in addition.

the existence of a close coupling between the thermal %ﬂb

Given the sparseness of these VLBI datasets, the most robust

The NRAO Astronomical Image Processing Softwar&ay to derive line spectra of the various regions of the semirc
(AIPS) package was used for the initial data processiM@s to re-fit, separately for each of the line channels, the
(fringe fitting, spectral passband calibration and a prgain flux density of each of the Gaussian model components,
calibration). The Caltech DIFMAP package (Shepherd 19933 first derived for the line-free continuum. The positions
was used for all further calibration and analysis (Cleaningnd diameters of the model components were fixed at the
self-calibration, model-fitting). The data processing ar@gPntinuum values. Resultant spectra are shown in Figures 3 t
analysis steps used to obtain final continuum images #hdor the locations where absorption was detected. Showing
radio spectra towards the various features in these imagesRgrcentage absorption depth or opacity with respect to the
explained in detail in our 205864 EVN UHF observations continuum strength of the appropriate components avoiels th
paper (Vermeulen et al. 2005). It should be noted in pagicutincertainties in the absolute flux density scale discussedsa

that all available polarization products were averagedtiogy, Z€ro velocity was taken to be at the nominal optical redshift

found in the literature; all calculations used the apprateri
1 Redshifts from Spinrad et al. (1985) for 3C 49 and Gelderman &

Whittle (1994) for 3C 268.3. 2 This error is not included in our reported errors on flux déesi
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Table 2. Components and absorption line properties. Detections.

Source GC R [ Major  Minor Flux® SC AS/Scont FWHM 7P Ny, P Center
(mas) (deg) (mas) (mas) Jy) (53) 130 (T¢/100K) cnt? (kny's)
3C49 1(W) 1.24 133 24 24 7.28.03 1 3.5%+ 0.4% 20.23.7 0.0360.003 1.50.3 -138+2 +19
3C 49 1(W) - - - - - 2 1.9%t+ 0.4% 22.48.1 0.012-0.006 0.80.4 -160+5+19
3C268.3 3(N) 3.9 -88 72 39 1.10.01 2.5%+ 0.6% 67.%:6.0 0.0250.005 3.20.6 +190+2 +12

Columns 2 to 7 list the properties of the fitted Gaussian comapts GC):

b: Not taking into account the covering factor (See secti@).3.

Table 3. Components and absorption line properties. Non detections

distance (to coordinates (0,0)) and positid @), axes’
size Major, Minor), and integrated flux density. Columns 8 to 13 list the proesrof the H absorptions: spectral componeC] : peak
depth divided by continuum leveh§S.ont), width (FWHM), optical depth£), column density ;) and central wavelengttCénter).

& The errors in the absolute flux density scales include dmyformal statistical error, and do not include the erroms ausparseness of the
array (up to 50%, see Section 2).

Source MC R 0 Major  Minor Fluxé AS/Seot  FWHM TP Ny, P
(mas) (deg) (mas) (mas) Jy) (ks 16° (T¢/100K) cnr?
3C 49 2 (W) 54,5 58 4 4 0.13.02 < 31% 21.8 < 0.37 <16
3C 49 3 (W) 92.6 149 4 4 0.2®.02 < 100% 21.8 X X
3C 49 4 (CW) 300 108 40 40 0.28.02 < 19% 21.8 <0.21 <87
3C 49 5(CE) 509 109 14 14 0.80.02 < 100% 21.8 X X
3C 49 6 (CE) 564 102 6 6 0.6¢D.02 <57% 21.8 < 0.85 < 36
3C 49 7 (E) 767 95 3 3 0.370.02 <57% 21.8 <0.85 < 36
3C 49 8 (E) 827 93 16 16 0.2D.03 < 30% 21.8 < 0.36 <15
3C 49 9 (E) 878 89 88 88 0.46.04 <17% 21.8 <0.19 <81
3C 49 10 (E) 989 90 5 5 0.%D.02 < 36% 21.8 < 0.45 <19
3C 49 11 (E) 1003 85 41 41 0.20.03 < 7.4% 21.8 < 0.08 <33
3C 49 East Int. - - - - 1.66.04 < 5.0% 21.8 < 0.05 <21
3C 49 CE Int. — - — - 0.140.04 < 63% 21.8 < 1.00 <42
3C 268.3 1(N) 80 -7.2 100 45 0.20.01 < 10% 67.1 <011 <14
3C 268.3 2 (N) 69 -40 49 30 0.20.01 < 6.0% 67.1 < 0.06 <81
3C 268.3 4 (N) 62 148 71 55 0.£0.02 < 3.0% 67.1 <0.03 <40
3C 268.3 5(N) 177 143 3 3 0.020.007 < 56% 67.1 < 0.82 <107
3C2683 6(N) 120 135 6 6 0.80.01 <100%  67.1 X X
3C 268.3 7(S) 1339 162 90 35 0.BH1BL007 < 13% 67.1 <014 <18

As for Table 2 but for non detections. The numbers shown spmed to the @ detection limits (maximum peak depth2xRMS/continuum).
An "X” represents no value, as the absorption could be 1008wsRL1 and 12East Int, CE Int, correspond to the spectrum spatially integrated
over the entire Eastern and CE component of 3C 49 respactival 3C 268.3, the South component consists of a singlesgausomponent

(7).

& The errors in the absolute flux density scales include dmyformal statistical error, but do not include the errore thusparseness of the

array (up to 50%, see Section 2).
b: Not taking into account the covering factor (see Secti@).3.

relativistic formulae. the same FWHM as for the detection (the average of the two

detections for 3C 49). The resultant limits are given in €kl

We fitted Gaussian profiles to the absorption towards our
sources using standard, non-lingdminimization techniques.
We measured the optical depth of each line (Figures 5 a@.dResuIts
6), its full width at half maximum (FWHM), and its centroid.
The values are listed with their formal fitting errors in Tedbl We have detected localized 21 cmi Hbsorption regions
2 and 3. The reduceg? indicated that two Gaussian linesn both 3C 49 and 3C 268.3 consistent with the previously
were needed to fit the absorption towards 3C 49 (Figure Bublished WSRT observations (Vermeulen et al. 2003). The
while one was sfiicient for 3C 268.3 (Figure 4). For all higher resolution of our VLBI observations allows us to leca
locations where the spectra showed no detectable absorpttbe Hi absorber and propose a physical scenario. We have
20 limits have been estimated from the spectral r.m.s. noiseidied the continuum milliarcsecond structure of the cesyr
level, assuming that any putative line would occur at a similas well as the properties of theildbsorption-line gas. Figures
velocity as the line detected for the same source, and withand 2 show the clean maps, the Gaussian components used
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Clean I map. Array: EVN

3C49 at 0.577 GHz 1999 Sep 14 Clean I map. Array: EVN
P o t‘ ' 3C268.53 at 1.035 GHz 1998 Sep 08
a8
— 77—
£ g | 1
5 oL
=8 g o N |
WO‘OO 8(‘)0 6(‘)0 400 200 0 —200 g [
Right Ascension (mas) e L
Map center: RA: 01 41 09.195, Dec: +13 53 28.633 (ZDD0.0) -
Map peak: 6.55 Jy/beam = [
Contours: 0.00902 Jy/beam x (=1 12 4 8 16 32 64 o L]
o oo S fncs) o 882 & Bk .
3 5 () ] X é LI‘_) I
Fig. 1. Clean map of 3C 49 with the numbered Gaussian compone ¥ |
drawn on top. We use letters for the major source regionsn(fedt E |
to right: E, CE, CW, W). The core of the source is in the cenféhe L oL
CW component (Ludke et al. 1998). =
7L
to model them, and the location of ther lbsorption. The 7 g
coordinates (0,0) were driven by self-calibration to calec 2 |
with the brightest pixel in the image, rather than withth | |
location of the brightest Gaussian component. Tables 2 an. 7 500 0 —500
list the details of all the Gaussian source components aid tt Right Ascension (mas)
fitted absorption line properties. Map center: RA: 12 08 24,922, Dec: +64 13 37.039 (2000.0)

Map peak: 0.6801 Jy/ beam
Contours: 0.016 Jy/beam = (=1 12 4 8 16 32 )
Beam FWHM: 70.2 » 43.5 (mas) at —58.7°

3.1. The Milliarcsecond Scale Continuum Structure Fig.2. Clean map of 3C268.3 with the Gaussian components drawn

These radio sources have been been previously imaged WfitjoP- We use numbers to refer to the Gaussian model comfsofien

high angular resolution (e.g., Ludke et al. 1998; SanghetPa , from top to bottom, being 1 the furthest north, and 7 thehest

th) and letters for th oeal ts (N for th thern,
et al. 1995; N et al. 1995; van Breugel et al. 1992; Na pouth) and letters for the souroeal components (N for the northern

. '§ for the southern ). The position of the core detected at 5 BHz
et al. 1991; Akujor et al. 1991). Our small array of telescz)p%_udke et al. 1998) has been marked with a cross.

did not allow us to perform a high quality calibration but we
obtained continuum maps and structures consistent wittetho

previously published. the integrated flux density of CE, CW and East respectively .

3.1.1.3C 49 3.1.2. 3C 268.3

3C 49 is a CSS galaxy (Spinrad et al. 1985) at a redshif
z=0.6207 with radio components extended mostly east-w%(s
over a total angular size of 1 arcsec.8 kpC.

268.3 is a CSS galaxy (Spinrad et al. 1985; Gelderman
Whittle 1994) at a redshift 20.37116, with two main

radio components oriented roughly north-south with a total
\A%nsqular size of 1.5 arcsec e17.6 kpc (i.e., Nan et al. 1991;

van Breugel et al. 1992; Nieet al. 1995; Sanghera et al.

((ect:\::\\ll) 1%rjc,d1.v\\,/§§t)3r\’$'02| 2?\;? fggg ﬂili?r;lp;%\gggsslgn(lﬁérg 595; Ludke et al. 1998). Our observations are consistetht wi
' ! 9 . ' ' ’ 9 the previous results. Ludke et al. (1998) have found a faint,

et al. 1995; Ludke et al. 1998). Multifrequency observagion .
have shown that CW contains the flat spectrum core (Sanghréc@esmle core at 5 GHz, about 1.5 kpc south of the northern
et al. 1995; Ludke et al. 1998). We also find an additional "

component labeled Center-East (CE) whose reality is uncer- Th h h . d flux densi
tain. The CE component is faint but its inclusion in the clea € northern component has an integrated flux density

components seemed to improve the final image. West is e2‘25t0‘Ol Jy. which is roughly 22 times more than the

brightest component in the map (integrated flux densig48 southern component. The northern component also shows a

+ 0.06 JY), which is I’OUgh|y 66, 33 and 4.5 times more thamore complex structure: 6 Gaussian components were re-

quired for it, as opposed to a single one for the southernfeat

We detect the three components (labeled East, Center-

3 Ho=71kmsMpc?, Qy = 0.27 andQ, = 0.73
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Fig. 3. Spectrum of the absorption in the West component of 3C 48y 5 Optical depth for the for the Hdetection in the West compo-
with the de-blended lines and total fit over plotted. nent of 3C 49.

0.04
1.11

0.034

1.10
0.02 4

1.09
0.01+4

Flux (Jy)

1.08 4 0.00

Optical depth

1.07 4 -0.01

-0.02
1.06

—¥ 77—
0 50 100 150 200 250 300 350 400
Velocity (km/s)

-0.03

T T T T T T T T T T T T T 1
-400 -200 0 200 400 600 800
Velocity (km/s)

Fig.4. Spectrum of the absorption in the North component gfig 6. Optical depth for the Hdetection in the North component of
3C 268.3, with the fit over-plotted. 3C 268.3.

The measured peak depts of the absorption line depends
on both the optical depth and the covering factor of the hy-
ncﬁ%sgen ¢ (e.g. Wolfe & Burbidge 1975),

As for the components of 3C 49, arffset between the
brightest Gaussian component and the image peak bright
of 3C 268.3 is observed. In this case, thffset is even
bigger, which is consistent with the North component being
reproduced by more, brighter and bigger Gaussian compsnent Cs = S(f‘,—seﬂ or T= —In( - %)
than W in 3C 49.

where S is the continuum flux density. For a uniform
source there is a minimum covering factor required by the
. observed ratio of line depth to continuum flux density>cAS
3.2. The H1 Absorption / S (e.g. O'Dea et al. 1994), and for a complete covering of the
We have detected 21 cmiHabsorption against the westerrsource ¢ = 1.
lobe of 3C 49 and the northern lobe of 3C 268.3. Figures 3, 4
and 5, 6 show the spectra and optical depth of these regions inThe column densityNy,, is given by:
3C 49 and 3C 268.3.
Ny = 0.18 x 16* (Ts/100K) [ 7, dv cmi2
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(e.g., Dopita & Sutherland 2003; O’Dea et al. 1994), whethe host galaxy) (2) an organized structure in the host galax
T is the spin temperature,the optical depth, andis the ve- such as a disk (as discussed by Pihlstrom et al. 2003), gnd (3

locity. For a Gaussian profile: clouds which are interacting with the radio jet. We arguesher
that our results are consistent with the being produced in
N =~ 1.94 x 16° (Ts/100K) 70AVem 2 clouds which are in the environment of the radio source.
wherery is the peak optical depth in the line any is the In 3C 49, the west lobe is 4.5 times brighter than the

FWHM of the Gaussian line profile. A spin temperature=T East lobe and- 3 times closer to the core. Both radio lobes
100 K is applicable under typical ISM circumstances, alftou 5re unpolarized (Ludke et al. 1998). The emission line gas
close to an AGN it could be higher (e.g. Morganti et al. 2001)maged by HST is very faint but seems to be asymmetric and
is brighter near the west lobe (de Vries et al. 1997, 1999;,)Ax0
et al. 2000).
3.2.1.3C 49
In 3C 268.3, the northern radio lobe is roughly 22 times
3C 49 shows H absorption in the center of the Westerpyighter than the southern lobe and times closer to the core.
component with a peak depth e#% of the continuum level. |n addition, Ludke et al. (1998) show that the radio polaicra
The reduceqf2 indicated that two Gaussian lines were needwasymmetric and that the northern lobe is much more Stpong|
to fit the absorption with peak depths o1.5% and~2.1%. depolarized than the southern lobe. The emission line gas
The column densities are 1.5 and &80°° (Ts/100K) cnT?.  imaged by HST is also asymmetrically distributed and is much
The absorption seems to be blueshifted in the host galaxy nggghter near the northern lobe, while the southern lobensee
frame. to extend beyond the line emission (de Vries et al. 1997, 1999
Axon et al. 2000).
The covering factor, ¢ for the absorption towards W in
3C 49is 1> c; > 0.04. If we assume the two absorption lines  These correlated asymmetries in the radio and optical line
to be produced by spherical clouds of similar radius, equal émission are similar to those seen by McCarthy et al. (1991) i
the measured FWHM of the component (24 na$63 pc at samples of powerful high redshift radio galaxies. We sutges
the source distance), then the density of these clouds viuldthat these data are consistent with a picture in which ore sid
22Qcs (T¢/100) cnt® and 160c; (T¢/100) cnr?, of the radio source is strongly interacting with dense coud
of gas. The interaction causes the lobe to propagate more
slowly, resulting in a smaller separation distance fromcdiie
322 3C 268.3 (e.g., !:)e Young 1991_; quvalho 1998; Jeyakumar et aI._ 2005).
The higher radio luminosity could be due to smaller adiabati
3C 268.3 shows an absorption profile in the center of tk&pansion losses or to increased energy productigziency
northern lobey? fitting shows that an adequate representatiefue to compression and shocks (e.g., Jeyakumar et al. 2005).
for the detection is just one Gaussian line redshifted itt& The clouds will also act as a Faraday screen, causing the
galaxy rest frame; the column depth is 3.25%0Ts/100K) observed depolarization as seen in 3C 268.3. The assariatio
cm2. Inspection of Table 3 shows that the limits on the otheff the optical emission line clouds and ther lbsorption
components are too high to rule out the presence ofaH suggests that the Habsorption is produced in the atomic
similar levels in the southern component, which is mudfbres of the clouds which are seen in the emission line images
fainter than the northern component. The most intriguing 2as may be the case in PKS2322-123, O'Dea et al. 1994).
detection limit is 3.0% in component 4(N), which, comparedowever, we caution that the data do not exclude the existenc
to the detection in component 3(N), suggests that, possit#y of H1 on both sides of 3C 49 and 3C 268.3. An alternate
extent of the absorption towards the northern lobe is lichite  scenario would be that the brighter lobe is beamed towards us
72x 39 mas (36'& 199 pc at the source distance). and we are seeing Habsorption produced in clouds which
are swept up by the radio lobes. However, if the brightness
The covering factor, G for 3C 2683 is 1> ¢t > 0.025. If asymmetry is due to beaming we would expect the brighter
we assume the absorption line to be produced by a spherig#le to be further from the core than the weaker lobe (due to
cloud of a radius equal to the average of the measured FWHM diterence in light travel time), which is the opposite of
of the component (55.5 mas283 pc), then the density of thewhat is observed.
cloud would be 36@; (Ts/100) cnts.
A study of the emission line nebulae in three CSS sources
— 3C 67, 3C 277.1 and 3C 303.1 — using HST long slit
spectroscopy has shown that the kinematics of the gas are
consistent with the clouds having been accelerated to iielec
We have detected Habsorption towards the western radi@f several hundred kfa by shocks induced by the expanding
lobe of 3C 49 and the northern lobe of 3C 268.3. There ar&dio lobes (O’Dea et al. 2002). The ionization diagnosits
several possible hypotheses for the nature of the absorbihg gas in CSS sources are also consistent with a contnibutio
gas; e.g., (1) unrelated foreground clouds (e.g., in the 88M from shock-ionized gas (Labiano et al. 2005; Morganti et al.

4. Discussion
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1997; Gelderman & Whittle 1994). Thus, the observed bld&anti, C., Fanti, R., Dallacasa, D., et al. 1995, A&A, 302731

and redshifts of the Hclouds of several hundred Kmin Gelderman, R. & Whittle, M. 1994, ApJS, 91, 491

3C 49 and 3C 268.3 could be attributed to bow shock inducelddges, M. W. & Mutel, R. L. 1987, in Superluminal Radio

velocities. It seems likely that both positive and negative Sources, 168-173

velocities can result, depending on whether theabsorption Jeyakumar, S., Wiita, P. J., Saikia, D. J., & Hooda, J. S. 2005

occurs in gas pushed towards the observer or in gas beind\&A, 432, 823

entrained away from the observer. Labiano, A., O'Dea, C. P., Gelderman, R., et al. 2005, A&A,
436, 493

Ludke, E., Garrington, S. T., Spencer, R. E., et al. 1998,
MNRAS, 299, 467

McCarthy, P. J., van Breugel, W., & Kapahi, V. K. 1991, ApJ,

We present European VLBI Network spectral line observation 371, 478

in the UHF band of the redshifted 21 cmrHine in two Morganti, R., Oosterloo, T. A., Tadhunter, C. N., et al. 2001

compact steep spectrum radio galaxies. We have detecteINRAS, 323, 331

H1 absorption towards the western radio lobe of 3C 49 aibrganti, R., Tadhunter, C. N., Dickson, R., & Shaw, M. 1997,

the northern lobe of 3C 268.3. The radio lobes with H A&A, 326, 130

absorption (1) are brighter and closer to the core than tNan, R., Schilizzi, R. T., Fanti, C., & Fanti, R. 1991, A&A,

opposite lobes; (2) are more depolarized (in 3C 268.3); and252, 513

(3) are preferentially associated with optical emissioe lgas. Neff, S. G., Roberts, L., & Hutchings, J. B. 1995, ApJS, 99,

The association between ther ldbsorption and the emission 349

line gas, supports the hypothesis that the absorption is O’Dea, C. P. 1998, PASP, 110, 493

produced in the atomic cores of the emission line clouds, HDiDea, C. P., Baum, S. A., & Gallimore, J. F. 1994, ApJ, 436,

we cannot rule out the existence ofi Hlsewhere. We suggest 669

that the asymmetries in the radio and optical emission aee d'Dea, C. P., de Vries, W. H., Koekemoer, A. M., et al. 2002,

to interaction of the radio source with an asymmetric distri AJ, 123, 2333

bution of dense clouds in their environment. Our results aRéhlstrom, Y. M., Conway, J. E., & Vermeulen, R. C. 2003,

consistent with a picture in which CSS sources interact with A&A, 404, 871

clouds of dense gas as they propagate through their hogygal®olatidis, A. G. & Conway, J. E. 2003, Publications of the

Astronomical Society of Australia, 20, 69
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