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LETTERS TO THE EDITOR 

ASTROPHYSICS 

Rotation of the Galaxy NGC 1316 associated 
with the Radio Source Fornax A 

THE peculiar So galaxy NGO 1316 lies between the two 
intense regions of radio emission that constitute the 
double radio source Fornax A (refs. 1 and 2). The radio 
centroid lies within the optical boundary of the galaxy. 
The physical association of the galaxy and the radio 
source has been put beyond doubt by Arp's discovery9 

of extremely faint optical radiation emanating from 
curved pathways connecting each radio emitting region 
with the galaxy. In the immediate vicinity of NGO 1316 
these pathways appear to form extensions to the major 
axis of the main elliptical body of the galaxy. This 
major axis makes an angle of about 45° with the line 
joining the radio maxima. Further out the pathways 
curve sharply and enter the radio emitting region. 

A striking feature of NGO 1316 is the presence of a 
patchy lane of dark absorbing material•,• which, as pro
jected on the plane of the sky, appears, at first sight, to 
lie along its minor axis. Closer inspection shows that this 
dust lane delineates a spiral pattern. The relationship 
of these features is indicated schematically in Fig. 1. 
In this figure the points A and B represent the maxima 
of radio emission. They a re enclosed by the 4 ° K 
brightness temperature contours at 2,650 Mc/s determined 
with the Parkes 210-ft. radiotelescope by R. M. Price 
and F. F . Gardner•. Between A and B the elliptical 
outer isophotes of the main body of NGO 1316 are 
indicated, and within this-in a very schematic way
the spiral pattern delineated by the patchy dust distribu
tion is shown. The dashed lines represent the run of the 
optical extensions found by Arp . 

The Fornax A-NGO 1316 system shows some superficial 
similarities to that of Centaurus A and the associated 
galaxy NGO 5128 (ref. 7). Here, too, faint optical exten
sions to the major axis connect the galaxy with the outer 
radio regions and a lane of dark material lies along the 
minor axis of the elliptical 8• In this case it has been found 
that the rotation axis of the galaxy, when projected on 
the sky, lies along the major axis•, 10• It has been sug
gested 5• 11 that the origin of double radio sources of the 
kind considered here is connected with violent events of 
the kind known to occur in the nuclei of some galaxies. 
The faint optical extensions show that there is some physi
cal connexion between the radio-emitting regions and the 
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Fig. J . Schematic diagram of the N GC 1316-Fornax A system. North 
is at the top and e3'!t to the left. The distance between the two radio 

maxima A and B is 30 min of arc 

associated galaxy. If this physically connecting pathway 
-whatever its nature may be-runs between the galactic 
nucleus and the radio-emitting regions, then, in the case 
of the Centaurus A system, it emerges from the nucleus of 
NGO 5128 along its rotational axis. A similar situation 
exists in the double radio source 3033 (ref. 12). Here 
again faint optical extensions coincide with the projected 
rotational axis. 

It is the purpose of this note to point out that the 
structure of the Fornax A - NGO 1316 system is essentially 
different. 

Spectra of NGO 1316 have been obtained with the nebu
lar spectrograph attached to the 74-in. reflector at Mount 
Stromlo Observatory. These spectra, on Kodak Ila-O 
emulsion, have a reciprocal dispersion of 86 A/mm. They 
were obtained with the galactic nucleus held fixed on the 
slit in conditions of good seeing and the slit orientation 
was different for different exposures. The tilt of the H 
and K absorption lines of Ca II (with respect to lines in 
the spectrum of the comparison arc) has been measured on 
these spectra. The tilt is maximum when the slit is 
orientated north-east-south-west, that is, when the slit 
lies along the major axis of the galaxy. The tilt is zero 
when the slit lies along the minor axis. The projected 
rotational axis of NGO 1316 therefore lies along the 
minor axis, in contrast to the situation found in NGO 5128. 

From the broad absorption lines it is not possible to 
m easure a detailed rotation curve, but from the value of 
6° which was obtained for the mean tilt when the slit lay 
along the major axis we find a mean projected rotational 
velocity gradient of 80 km/sec/kpc for a region extending 
l ·5 kpc on either side of the nucleus. In deriving these 
figures a distance of 15 Mpc to NGO 1316 was adopted. 
Relative to the galactic nucleus the north-east side of the 
galaxy is approaching and the south-west side is receding. 

These observations show that in the immediate vicinity 
of the galaxy the optical extensions lie in the symmetry 
plane normal to the rotational axis. It is consistent with 
observations to suppose that the dark material also lies 
in this plane which, on this picture, is observed under 
appreciable inclination. The outermost parts of these 
'dark spiral arms' are much more clearly seen on the 
north than on the south side of the galaxy, and this sug
gests that the north-west side is nearest to us. It is 
probable therefore that the spiral pattern of the dark 
material is rotating with trailing arms. 

If there is a pathway connecting the nucleus of NGO 
1316 with the radio-emitting regions it is tempting to 
believe that it lies in the galactic plane, that it is of trailing 
spiral form and that it is delineated within the main body 
of the galaxy by dark material and outside it by the optical 
extensions discovered by Arp. 
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