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SUMMARY 
We report the discovery of a compact radio component at the centre of a galaxy 25 
arcsec north of the currently assumed identification of the giant radiosource 3C326. 
We propose this northern companion as the correct identification: the stellar 
luminosity and, most significantly, the narrow-line luminosity of 3C326 are then 
typical of those FRII radiogalaxies with similar extended radio luminosities. 

1 INTRODUCTION 

The object 3C326 (Willis & Strom 1978) is apparently 
highly unusual amongst FRII radiosources in that the galaxy 
with which it is currently identified produces no detectable 
optical emission lines (Hine & Longair 1979). Indeed 3C326 
is a prominent outlier in the recently established correlations 
between narrow-line and radio luminosities (Saunders et al. 

1989; Rawlings et al. 1989), and is a particular embarrass- 
ment to the physical models that seek to explain these corre- 
lations (Rawlings & Saunders 1989, and in preparation). Its 
identification has been based on a WSRT map (Willis & 
Strom 1978), which revealed a bright ‘central’ component 
coincident with a giant elliptical galaxy (hereafter galaxy A). 
This map, however, lacks the necessary angular resolution 
in the north-south direction to detect a weaker radio 

Figure 1. Optical spectra of galaxies A and B resulting from co-adding two 300-s exposures. Identified emission and absorption lines are 
marked. Spurious features (see Rawlings et al. 1989) are identified as follows: ‘D’, a feature resulting from a loss of sensitivity in a band of CCD 
columns; ‘S’ a feature arising from imperfect sky subtraction. 
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component coincident with an optically brighter companion 
galaxy 25 arcsec north (galaxy B). Smith & Spinrod (1980) 
found narrow emission lines in the spectrum of galaxy B 
while that of galaxy A has absorption lines only (Saunders et 
al. 1989). This paper describes optical and radio observa- 
tions designed to determine which of the galaxies, A or B, is 
the more likely identification for 3C326. 

Figure 2. Map of the region containing galaxies A and B at 3.6 cm. 
The synthesized beam is 2.9x2 arcsec2 at PA -63?4; the weak 
feature to the east of the brightest component is the result of poor 
UV coverage in the single 410-s snapshot observation. The formal 
noise level is approximately 0.1 mJy synthesized beam"1. Logarith- 
mic contours, lowest positive contour 0.3 mJy beam"1, highest 4.8 
mJy beam"1, factor 1.414. Dashed negative contour —0.3 mJy 
beam"1. The crosses indicate the optical positions of the galaxies. 
The large-scale radio lobes of 3C326 lie to the east and west of this 
map and have an overall angular size of 20 arcmin. 

2 NEW OBSERVATIONS OF 3C326 

To compare the redshifts and narrow-line luminosities of 
galaxies A and B, we obtained simultaneous long-slit spectra 
of the objects using the University of Hawaii’s 2.2-m tele- 
scope on the night 1986 February 2. These spectra are pre- 
sented in Fig. 1; full details of the observing system and the 
method of data reduction are given by Rawlings et al. (1989). 
The galaxies were found to have indistinguishable redshifts 
(z = 0.0885 ±0.001); narrow-line emission associated with 
Ha+ [N n]6548/6583, and possibly with [S n]6716/6731, 
was found only in the spectrum of galaxy B. 

Analysis of archival Cambridge 5-km telescope data at 2.7 
GHz produced evidence for an unresolved radio component 
coincident with galaxy B; the tentative radio detection had a 
peak flux density of 3 mJy beam“1 in the presence of a noise 
level of 1.5 mJy beam“To confirm this result, we obtained 
on 1989 March 6 a service observation of the field with the 
VLA in A/B-array and operating at 8415/8456 MHz (with 
50-MHz bandwidth); the primary flux calibrator was 3C286 
and the phase calibrator OR103. The CLEANed map is 
presented in Fig. 2. To provide more information on the 
spectra of the two radio components, we observed 3C326 
for 12 hr on 1990 February 19 with the Ryle Telescope (the 
enhanced 5-km telescope) at 4.9 GHz. As this observation 
was made during commissioning, the available bandwidth 
was only 160 MHz; 13 baselines, ranging from 288 to 
2160 m, were available and gave a resolution of 6 x 17 arc- 
sec2. Both components were clearly detected; a summary of 
their radio properties and the optical properties of their 
associated identifications (galaxies A and B) is given in 
Table 1. 

3 CONCLUDING REMARKS 

On the basis of their positions with respect to the Mpc-scale 
radio structure and their radio spectra, both A and B are 
equally good candidates for the identification of 3C326. 
Similarly, they each produce values of core/total radio 
luminosity typical for this class of source (e.g. Rawlings et al. 
1989). Both have radio luminosities characteristic of ellipti- 
cal galaxies in groups and clusters (Bijleveld 1984). However, 
if A is the identification, its optical magnitude implies a 
stellar luminosity that is among the lowest found for FRII 
radiogalaxies with z<0.5 (see Lilly & Longair 1984), 
whereas if B is the identification the stellar luminosity is 
typical. Of greater significance is the striking difference in the 

Table 1. Optical and radio data for galaxies A and B. 

Galaxy A Galaxy B References 

Optical position (1950.0) RA 15 49 56.13 15 49 56.04 
Optical position (1950.0) DEC 20 14 18.2 20 14 43.3 
K magnitude 13.60 12.95* 
Redshift 0.0885 0.0885 
Ha+[NII] flux (Wm-2) < 2 x 10”18 1.5 X 10~17 

Radio position (1950.0) RA 15 49 56.15 15 49 56.08 
Radio position (1950.0) DEC 20 14 17.9 20 14 42.8 
Radio flux density (mJy) at 8 GHz 6.5 ± 0.2 1.5 ± 0.2 

5 GHz 10.5 ± 0.4 3.5 ± 0.4 
2.7 GHz 11 ±1.5 3 ± 1.5 
1.4 GHz 18.5 ± 1 (in beam) 
610 MHz 24 ± 3 (in beam) 

POSS 
POSS 
Lilly & Longair (1984), * see Fig. 1 
Saunders et al. (1989), this paper 
this paper 
this paper 
this paper 
this paper 
this paper 
this paper 
Willis & Strom (1978) 
Willis & Strom (1978) 
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emission-line strengths of A and B; if B is the correct identi- 
fication, then 3C326 will no longer be an outlier on plots of 
narrow-line luminosity versus total radio luminosity for FRII 
radiogalaxies (e.g. Rawlings et al. 1989). We conclude that 
galaxy B is the correct identification of 3C326. 

ACKNOWLEDGMENTS 

We are grateful for observing time awarded on the University 
of Hawaii’s 2.2-m telescope and the VLA. The VLA is 
operated by the National Radio Observatory for Associated 
Universities Inc. under a licence from the National Science 
Foundation. We thank Patrick Leahy for help with data 
processing at the VLA, and Alan Stockton for allowing us to 
use his grism spectrometer. The optical data were reduced 
using fígaro on the SERC STARLINK node at Cambridge. 

23p 

SR is supported by a Research Fellowship at St John’s 
College Cambridge; PM is supported by a SERC student- 
ship. 

REFERENCES 

Bijleveld, W., 1984. PhD thesis, Leiden University. 
Hine, R. G. & Longair, M. S., 1979. Mon. Not. R. astr. Soc., 188, 

111. 
Lilly, S. J. & Longair, M. S., 1984. Mon. Not. R. astr. Soc., 211, 833. 
Rawlings, S. & Saunders, R., 1989. In: Active Galactic Nuclei, p. 

905, eds Osterbrock, D. E. & Miller, J. S., Kluwer, Dordrecht. 
Rawlings, S., Saunders, R., Eales, S. A. & Mackay, C. D., 1989. 

Mon. Not. R. astr. Soc., 240, 701. 
Saunders, R., Baldwin, J. E., Rawlings, S., Warner, P. J. & Miller, L., 

1989. Mon. Not. R. astr. Soc., 238, 111. 
Smith, H. E. & Spinrad, H., 1980. Pubis astr. Soc. Pacif., 92, 553. 
Willis, A. G. & Strom, R. G., 1978. Astr. Astrophys., 62, 375. 

© Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


	Record in ADS

