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ABSTRACT 

Here we p r e s e n t a f i r s t hand look a t the space d i s t r i b u t i o n o f some 
2000 g a l a x i e s f rom a r e c e n t l y completed r e d s h i f t survey i n t h e s o u t h e r n 
hemisphere . T h i s sample extends t o the s o u t h e r n s k i e s the database o f 
h i g h - q u a l i t y r a d i a l v e l o c i t i e s o f t h e CfA R e d s h i f t Survey , over a 
comparable volume o f space. 

I.INTRODUCTION 

Over the past 5 years a c o n s i d e r a b l e e f f o r t , i n v o l v i n g s e v e r a l 
g r o u p s , has been made t o conduct a w i d e - a n g l e r e d s h i f t survey o f the 
s o u t h e r n s k i e s . T h i s Southern Sky R e d s h i f t Survey (SSRS) has been a 
c o l l a b o r a t i v e e f f o r t between groups a t the O b s e r v a t o r i o Nacional ( i n 
c o l l a b o r a t i o n w i t h the H a r v a r d - S m i t h s o n i a n Center f o r A s t r o p h y s i c s ) , 
Las Campanas Observa tory and South A f r i c a n A s t r o n o m i c a l O b s e r v a t o r y . T h e 
sample i s d i a m e t e r - 1 i m i ted and c o n t a i n s 2028 g a l a x i e s f rom the ESO 
c a t a l o g (Lauber ts 1982) , down t o major d iamete rs o f about 1 .2 ' (see da 
Costa e t a l . 1987 f o r a more p r e c i s e d e f i n i t i o n ) , i n the r e g i o n s o u t h 
o f δ = - 1 7 . 5 ° and below g a l a c t i c l a t i t u d e b = -30 . The o b s e r v a t i o n s 
were made u s i n g v e r y s i m i l a r d e t e c t o r s mounted on medium-size 
t e l e s c o p e s o f the ON, LCO and SAAO. Very s i m i l a r r e d u c t i o n t e c h n i q u e s 
have a l s o been employed, r e s u l t i n g in a r a t h e r homogeneous, h i g h -
q u a l i t y , d a t a b a s e . C r o s s - c o m p a r i s o n o f o v e r l a p p i n g samples i n d i c a t e t h a t 
a l l s e t s have an accuracy o f about 40 km/s and z e r o - p o i n t s h i f t s w i t h i n 
20 km/s . 

Our c h o i c e o f w o r k i n g w i t h a d i a m e t e r - l i m i t e d sample was due p r i m a r i l y 
t o the l a c k o f a c o r r e s p o n d i n g l y l a r g e p h o t o m e t r i c survey o f 
the s o u t h e r n s k i e s . In o r d e r t o guarantee t h a t we would probe a volume 
a t l e a s t as deep as the 1^.5 sample in the n o r t h we have adopted a 
d i a m e t e r - c u t o f f wh ich y i e l d s a mean s u r f a c e number d e n s i t y o f g a l a x i e s 
comparable t o the o r i g i n a l CfA s u r v e y . I t t u r n s ou t t h a t in the south 
t h i s s e l e c t i o n c r i t e r i o n has led t o a somewhat deeper sample due t o the 
absence o f a c o n c e n t r a t i o n o f g a l a x i e s comparable t o V i r g o . 
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I I . RESULTS 

E l i m i n a t i n g those e n t r i e s i n t h e ESO c a t a l o g r e p r e s e n t i n g more than 
one g a l a x y and f o r wh ich the i n d i v i d u a l members do not meet our 
d iamete r c u t , our sample i s reduced t o about 1960 g a l a x i e s . We have 
r a d i a l v e l o c i t i e s f o r about 1700 o f t h o s e : t h e rema in ing g a l a x i e s 
a r e low s u r f a c e - b r i g h t n e s s o b j e c t s , wh ich a r e d i f f i c u l t t o be measured 
o p t i c a l l y . In f i g u r e 1 we p r e s e n t the two most i n t e r e s t i n g cone diagrams 

i n the d e c l i n a t i o n range - 3 0 ° t o - 5 0 ° . 

F i g u r e 1 . - Cone diagrams o f r i g h t ascens ion versus r e d s h i f t showing 
g a l a x i e s w i t h V < 12000 km/s . The range i n d e c l i n a t i o n i s i n d i c a t e d 
i n the f i g u r e s . 

The f o l l o w i n g f e a t u r e s are n o t e w o r t h y . In c o n t r a s t t o the n o r t h e r n 
hemisphere , t h e r e a re no prominent c l u s t e r s i n the sou th and o n l y v e r y 
m i l d v i r i a l d i s t o r t i o n s , a s s o c i a t e d w i t h f o r e g r o u n d c l u s t e r s (Er idanus 
and F o r n a x ) , a re p r e s e n t . T h i s p r o v i d e s a somewhat c l e a r e r v iew o f t h e 
l a r g e - s c a l e s t r u c t u r e s , w h i c h i n genera l c u t across the 1 i n e - o f - s i g h t . 
As i n o t h e r p r e v i o u s surveys t h e r e seems t o be a c e r t a i n degree o f 
coherence i n the g a l a x y d i s t r i b u t i o n over s c a l e s comparable t o the 
survey d e p t h . There i s a l s o a c l e a r s u g g e s t i o n , by l o o k i n g a t 
s u c c e s s i v e wedges, t h a t a l a r g e f r a c t i o n o f the g a l a x i e s tends t o 
c o n c e n t r a t e i n s h e e t - l i k e s t r u c t u r e s wh ich d i v i d e the volume and appear 
t o s e p a r a t e l a r g e empty r e g i o n s . T h i s can best be seen i n f i g u r e 2 
below where we p l o t p a r t o f the d i s t r i b u t i o n o f g a l a x i e s in a C a r t e s i a n 
c o o r d i n a t e s y s t e m , in s l a b s 1 Oh" 1 Mpc t h i c k ( H 0 = 1 0 0 h k m / s / M p c ) . 

In these f i g u r e s t h e r e a re a t l e a s t two o u t s t a n d i n g p l a n a r s t r u c t u r e s 
r u n n i n g across t h e surveyed vo lume, r o u g h l y p a r a l l e l t o each o t h e r . One 
o f them is a t a mean d i s t a n c e o f 5 0 h " 1 Mpc; i t ex tends t o the l i m i t 
o f the survey area f o r a t l e a s t 6 0 h " 1 Mpc i n depth and 50h Mpc a c r o s s 
the observed d e c l i n a t i o n range , w i t h a t h i c k n e s s o f 5 t o 1 0 h " 1 Mpc. The 
second major s t r u c t u r e t o the west o f t h e survey area i s assoc ia ted w i t h 
the T e l e s c o p i u m - P a v o - I n d u s complex. I t i s a p p a r e n t l y more f ragmented 
than t h e f i r s t but m a i n t a i n s some degree o f connectedness over as much 
as 6 0 h " Mpc i n the t r a n s v e r s e d i r e c t i o n , w h i l e l i m i t e d by the w e s t e r n 
boundary o f t h e s u r v e y . There i s a l s o a t h i r d lower d e n s i t y s t r u c t u r e 
b r i d g i n g these two and i n t e r s e c t i n g them a t sharp a n g l e s . 
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F i g u r e 2. - D i s t r i b u t i o n o f g a l a x i e s i n an a r b i t r a r y C a r t e s i a n 
c o o r d i n a t e sys tem. We show the p r o j e c t i o n o n t o the X-Y p l a n e , 
o f g a l a x i e s in t h e i n d i c a t e d Ζ range w i t h V < 10000 km/s . 

Another s t r i k i n g f e a t u r e o f the s o u t h e r n survey is t h e presence o f a t 
l e a s t t h r e e l a r g e empty r e g i o n s , wh ich a re e s p e c i a l l y v i s i b l e i n the 
d e c l i n a t i o n range -30 t o -kO . A p r e l i m i n a r y a n a l y s i s o f the v o i d 
d i s t r i b u t i o n i n d i c a t e s t h a t these v o i d s extend t o the borders o f the 
survey and w i t h i n i t do not have w e l l - d e f i n e d shapes. F u r t h e r m o r e , a t 
l e a s t two o f them, t o the eas t o f the survey a r e a , are p r o b a b l y 
c o n n e c t e d . A l o w e r - l i m i t f o r the volume o f the major v o i d s i s 
o f 3x1ο1* h " 3 Mpc 3 c o r r e s p o n d i n g t o an e q u i v a l e n t r a d i u s o f 20h ^ Mpc. 
However t h i s v a l u e c o u l d be even h i g h e r depending on the d e n s i t y 
c o n t r a s t used t o d e f i n e v o i d s . The major v o i d s a re r e l a t i v e l y near , 
w i t h mean d i s t a n c e s o f 6500 and 8000 k m / s , and are i n t e r e s t i n g f o r 
f u t u r e i n v e s t i g a t i o n s o f the empty r e g i o n s . 

P r e l i m i n a r y ana lyses o f our sample , based on the t w o - p o i n t c o r r e l a t i o n 
f u n c t i o n , show t h a t the s o u t h e r n g a l a x y d i s t r i b u t i o n has s i m i l a r 
s t a t i s t i c a l p r o p e r t i e s as those d e r i v e d f o r the n o r t h e r n sample , 
s u g g e s t i n g t h a t we may a l r e a d y have a f a i r volume sample o f the 
Un iverse a t l a r g e . Q u a n t i t a t i v e r e s u l t s f rom the s o u t h e r n survey w i l l 
be p r e s e n t e d i n f o r t h c o m i n g papers . 

F i n a l l y , we shou ld emphasize t h a t severa l r e d s h i f t survey programs i n 
the s o u t h e r n hemisphere a re s t i l l in p r o g r e s s such as the s l i c e - s u r v e y 
o f the d e c l i n a t i o n zone between -30 t o -40 , w i d e - a n g l e survey o f the 
Hydra-Centaurus s u p e r c l u s t e r r e g i o n and surveys o f uncovered areas o f 
the s o u t h e r n g a l a c t i c cap (b ύ -30 ) . The r a p i d p r o g r e s s o f the 
r e d s h i f t surveys i n the s o u t h e r n hemisphere v i v i d l y demonstra tes t h e 
p r e s s i n g need f o r a c o r r e s p o n d i n g l y l a r g e p h o t o m e t r i c survey o f the 
s o u t h e r n s k i e s . In a d d i t i o n , a s e r i o u s a t t e m p t s h o u l d be made t o 
e s t a b l i s h a common m a g n i t u d e / d i a m e t e r system t o j o i n t h e a l r e a d y 
a v a i l a b l e data in both r e g i o n s o f the sky i n a homogeneous w h o l e - s k y 
c a t a l o g f o r s t a t i s t i c a l s t u d i e s o f the l a r g e - s c a l e d i s t r i b u t i o n o f 
nearby g a l a x i e s . 
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