
THE EDINBURGH/DURHAM SOUTHERN GALAXY CATALOGUE 

C . A C O L L I N S , N.HEYDON-DUMBLETON, H . T . M A C G I L L I V R A Y , 
U n i v e r s i t y o f E d i n b u r g h , B l a c k f o r d H i l l , E d i n b u r g h , 
EH9 3 H J , U . K . 

T . SHANKS, 
U n i v e r s i t y o f D u r h a m , S o u t h R o a d , 
Durham DH1 3 L E , U . K . 

ABSTRACT 
We r e v i e w t h e c u r r e n t s t a t u s o f t h e E d i n b u r g h / D u r h a m 
s o u t h e r n g a l a x y c a t a l o g u e . T h e a i m o f t h i s p r o j e c t i s t o 
u s e COSMOS m e a s u r e m e n t s o f t h e UK S c h m i d t J s u r v e y t o 
p r o d u c e a u n i q u e d a t a b a s e o f g a l a x i e s , c o m p l e t e down t o b j 

2 0 . 5 mag a n d c o v e r i n g ~ 1 0 0 s u r v e y f i e l d s . We h a v e 
d e v e l o p e d t h e o p t i m u m p r o c e d u r e s t o c l a s s i f y o b j e c t s a s 
s t a r s o r g a l a x i e s a n d c a l i b r a t e t h e g a l a x y m a g n i u d e s on 
i n d i v i d u a l p l a t e s . We a r e c o n f i d e n t t h a t r e s i d u a l 
s y s t e m a t i c s w i l l b e ~ 5%, t h e r e b y e n s u r i n g t h a t t h i s 
c a t a l o g u e w i l l s u b s t a n t i a l l y c o n t r i b u t e t o o u r 
u n d e r s t a n d i n g o f t h e U n i v e r s e a t l a r g e . One i n i t i a l f i n d i n g 
o f t h e s u r v e y i s a p r o b a b l e 6 s i g m a d e n s i t y f l u c t u a t i o n i n 
t h e g a l a x y d i s t r i b u t i o n . 

INTRODUCTION 
We a r e e n g a g e d i n t h e c o n s t r u c t i o n o f a l a r g e g a l a x y 
c a t a l o g u e i n t h e s o u t h e r n h e m i s p h e r e u s i n g h i g h - s p e e d 
m i c r o d e n s i t o m e t e r (COSMOS) m e a s u r e m e n t s o f g r a d e A I l l a J 
s u r v e y p l a t e c o p i e s . We h a v e b e g u n t o s y s t e m a t i c a l l y b u i l d 
up a m o s a i c o f p l a t e s a r o u n d t h e SGP a n d h o p e t o c o m p l e t e 
a t l e a s t 1 0 0 s u c h f i e l d s t o a u n i f o r m d e p t h o f b j ~ 2 0 . 5 
mag o v e r t h e n e x t c o u p l e o f y e a r s . S i n c e t h e COSMOS s c a n n e d 
r e g i o n m e a s u r e s 5 . 3 X 5 , 3 d e g r e e s ' ^ on e a c h p l a t e , o u r 
c a t a l o g u e w i l l c o v e r ~ 1 s t e r a d i a n o f t h e s o u t h e r n s k y . 
G i v e n t h e u n c e r t a i n t y c a u s e d b y h i d d e n s y s t e m a t i c s i n 
e x i s t i n g o p t i c a l g a l a x y s u r v e y s , s u c h a s t h e L i c k c o u n t s 
( S h a n e & W i r t a n e n 1 9 6 7 ) , t h e n e e d f o r c o m p l e t e o b j e c t i v i t y 
a n d s t r i c t q u a l i t y c o n t r o l when c o n s t r u c t i n g s u c h a s u r v e y 
c a n n o t b e o v e r s t r e s s e d . T h e E d i n b u r g h / D u r h a m g a l a x y 
c a t a l o g u e w i l l b e o n e o f t h e l a r g e s t a n d m o s t c o m p l e t e 
s u r v e y s o f i t s k i n d a n d t h e f i n a l c a l i b r a t e d s u r v e y w i l l b e 
made a v a i l a b l e t o a l l a s t r o n o m e r s . 
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MECHANICS 
There are two primary uncertainties associated with 
constructing a galaxy catalogue from digitised machine 
measurements. These are image classification and plate 
magnitude calibration. An estimate of the accuracy we aim 
to achieve is provided by Geller et al. (1984). They argue 
that surveys designed to measure the galaxy correlation 
function at the depth of the Lick counts must have 
systematic errors < 5%. We detail below our method for 
minimising systematics due to object mis-classification and 
plate mis-calibration. 

a) Star-Galaxy Classification 
After detailed investigation, we have implemented a rapid 
and reliable automated star-galaxy classification algorithm 
(Heydon-Dumbleton et al. 1 9 8 7 ) . There are two main features 
of our approach which are new and which enable consistent 
classification to be carried out over many fields at bj < 
21, for the first time. Firstly, we correct for plate 
background variations. Figure 1 is a contour plot of the 
filtered background intensity, as measured by COSMOS, from 
a typical J survey glass copy. The strong background 
variation is the result of a combination of vignetting and 
emulsion desensitization during exposure. The range between 
the central contour and that at the edge of the scanned 
region is ~ 0.2 mag. Since star-galaxy classification works 
by separation in some separation parameter-magnitude plane, 
mis-classification rates will be strongly plate position 
dependent if these background variations are not accounted 
for. Secondly, we have implemented an automatic procedure 
to define a separation locus using the distribution of data 
in the classification parameter v's magnitude plane. This 
method removes the subjective element of defining 
separation by "eye" fitting curves to the data. In addition 
the algorithm supplies estimates of contamination and 
completeness for each plate. From comparisons between 
visual and automatic classification the automatic estimates 
of contamination and completeness are seen to provide a 
reliable quality control. In numerous trials on different 
plates our completeness of galaxies was always >95*, with a 
stellar contamination 5 % (see Heydon-Dumbleton et al. 
1 9 8 7 ) . 

b) Magnitude Calibration 
Calibration is carried out by exploiting plate overlaps and 
zero pointing using faint galaxy sequences. Problems due to 
sky background variations are overcome by defining 
magnitudes in terms of the ratio of the summed image 
intensity to the local sky background intensity. This 
results in a simple offset between the COSMOS magnitude and 
b j , which corresponds to the sky background magnitude in 
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mags/arcsec?" Recently we have obtained 60 galaxy CCD 
sequences at Β & V to calibrate the sky background 
intensities for 50 plates. 

PRELIMINARY RESULTS 
Presently we have scanned 120 plates and reduced ~ 60. An 
example of some exciting early results is shown in Figure 
2. This is a mosaic of 7 fields, constituting an area ~ 15 
χ 11 degrees^ brighter than bj ~ 19.5 and centered on RA 
23 hrs, DEC ~ -37. The enhanced structure visable at 
approximately this position represents an areal overdensity 
ΔΝ/Ν 2 in 10 degrees2: There is a central cluster at ζ 
0.16, which gives the overall galaxy enhancement a linear 
size (R) of 15 hftpc, if those galaxies are at the same 
distance. From the galaxy correlation function expect 
ΑΝ/Ν ~ (hR/5 Mpc)"",1 for a correlation length 5 hMpc. 
Therefore, if this galaxy structure is real it represents 
6 sigma density fluctuation in the galaxy distribution. We 
intend to undertake searches for these supercluster size 
galaxy enhancements since statistics on their number 
density and distribution will provide a rather powerful 
constraint on the conditions that prevailed at very early 
times (e.g. Kaiser & Davis 198 5 ) . 
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Fig. 2. 85000 galaxies on 
7 fields down to bj 
19.5 mag, binned in 0.1 χ 
0.1 degree cells. Only 
cells with > 2 sigma peaks 
(> 3 galaxies) are shown. 

Fig. 1. Contours of sky 
background intensity on 
field J190, Each interval 
is ~ 0.02 mag. 
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