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1. INTRODUCTION 

Radio c o n t i n u u m s u r v e y s g i v e u s t h e f u n d a m e n t a l i n f o r m a t i o n a b o u t t h e 
d i s t r i b u t i o n of t h e radio i n t e n s i t y a c r o s s t h e s k y . The radio w a v e s 
o r i g i n a t e in t h r e e f u n d a m e n t a l e m i t t i n g p r o c e s s e s a n d are m e a s u r e d s u p e r -
p o s e d in t h e a n t e n n a beam. At t h e l o w e s t radio f r e q u e n c i e s (be low 10 
GHz) t h e n o n t h e r m a l e m i s s i o n p r o c e s s ( s y n c h r o t r o n r a d i a t i o n ) p r e d o m i -
n a t e s . T h i s rad io e m i s s i o n comes from s u p e r n o v a r e m n a n t s , from t h e " g a l -
a c t i c background" ( r e l a t i v i s t i c e l e c t r o n s d i f f u s i n g in g a l a c t i c m a g n e t i c 
f i e l d s ) , b u t a l s o from e x t r a g a l a c t i c o b j e c t s ( g a l a x i e s , q u a s a r s , rad io 
g a l a x i e s , e t c . ) . In t h e f r e q u e n c y r a n g e 10 GHz < f < 3 0 0 GHz t h e t h e r m a l 
( f r e e - f r e e ) p r o c e s s b e c o m e s d o m i n a n t . In t h e G a l a x y we s e e t h e HII 
r e g i o n s a l o n g t h e g a l a c t i c p l a n e . In n e a r b y g a l a x i e s we c a n i d e n t i f y t h e 
t h e r m a l e m i s s i o n in t h e d i s k s . A b o v e 3 0 0 GHz t h e d u s t i s s e e n . T h i s i s 
t h e b o u n d a r y r e g i o n b e t w e e n radio and f a r - i n f r a r e d r a d i a t i o n . 

2 . TECHNIQUES OF MAPPING THE SKY 

A rad io c o n t i n u u m map i s made u s i n g e i t h e r a f i l l e d a p e r t u r e radio t e l e -
s c o p e ( e .g . p a r a b o l o i d a l d i s h , d i p o l e array , e t c . ) or a s y n t h e s i s rad io t e l e -
s c o p e . In a f i l l e d a p e r t u r e c a s e t h e i n f o r m a t i o n a b o u t t h e i n t e n s i t y d i s t r i -
b u t i o n i s o b t a i n e d b y e i t h e r s c a n n i n g t h e s k y w i t h a f i x e d t e l e s c o p e or 
b y d r i v i n g t h e t e l e s c o p e in a T . V . - l i k e r a s t e r f a s h i o n a c r o s s t h e s k y . In 
a n a p e r t u r e s y n t h e s i s t e l e s c o p e t h e i n d i v i d u a l a n t e n n a s t r a c k a p o s i t i o n 
in t h e s k y w h i l e t h e v i s i b i l i t y f u n c t i o n s ( u - v d a t a ) for t h e d i f f e r e n t 
i n t e r f e r o m e t e r s are recorded . S i n c e in radio a s t r o n o m y b o t h a m p l i t u d e and 
p h a s e i n f o r m a t i o n i s a v a i l a b l e a Four ier t r a n s f e r of t h e u - v d a t a g i v e s a 
rad io map. With s c a n n e d t e l e s c o p e s e v e r e prob lems are e n c o u n t e r e d at 
h i g h f r e q u e n c i e s due to t h e e f f e c t s of ground r a d i a t i o n a n d a t m o s p h e r i c 
n o i s e . V a r i o u s t e c h n i q u e s h a v e b e e n d e v e l o p e d t o h a n d l e b a s e l i n e p r o b -
l e m s . A f i l l ed a p e r t u r e t e l e s c o p e a l l o w s , w i t h c a r e , t h e mapping of t h e 
w h o l e s k y . With t h e s y n t h e s i s t e l e s c o p e s , w h i c h u s u a l l y o f fer super ior 
a n g u l a r r e s o l u t i o n , o n e of t h e major prob lems i s t h e f a c t t h a t a c e r t a i n 
minimal d i s t a n c e of a n t e n n a s p a c i n g s r e s u l t s in l o s s of i n f o r m a t i o n about 
l a r g e s t r u c t u r e s . 
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T h e r e d u c e d rad io c o n t i n u u m d a t a comes in t h e form of a r r a y s . T h e s e 
a r r a y s are t h e n e a s i l y t r a n s f e r a b l e to modern image d i s p l a y s y s t e m s . One 
of t h e mos t common mode of d i s p l a y i s in t h e form of i s o d e n s i t y c o n t o u r s . 
For qu ick d i s p l a y a TV s c r e e n w i t h a gray s c a l e i s o f t e n u s e d . Colour 
d i s p l a y s , now commonly a v a i l a b l e , p r o v i d e t h e s p e c t a c u l a r maps of t h e 
s k y . 

3 . CONTINUUM SKY SURVEYS 

S i n c e t h e p i o n e e r i n g work of J a n s k y and Reber n u m e r o u s s u r v e y s h a v e 
b e e n p u b l i s h e d . As u s u a l in a s t r o n o m y t h e n o r t h e r n s k y r e c e i v e d more 
a t t e n t i o n t h a n t h e so i m p o r t a n t s o u t h e r n s k y . The s u r v e y s a t m a n y f r e -
q u e n c i e s s t e a d i l y improved in a n g u l a r r e s o l u t i o n , s e n s i t i v i t y and in 
d y n a m i c r a n g e . We d i s t i n g u i s h b e t w e e n t h e a l l - s k y s u r v e y s , t h e g a l a c t i c 
p l a n e s u r v e y s and t h e e x t e n d e d s o u r c e s u r v e y s . 

3 .1 A l l - s k y S u r v e y s 

The f i r s t a t t e m p t t o 'join' a n o r t h e r n and s o u t h e r n s u r v e y w a s made by 
Dröge and P r i e s t e r ( 1 9 5 6 ) . Combining two s u r v e y s t h e f i r s t a l l - s k y map in 
g a l a c t i c c o o r d i n a t e s w a s p r o d u c e d . The prob lems of j o i n i n g two s u r v e y s 
are n o t t o be u n d e r e s t i m a t e d . A l i s t of t h e ' current ' a l l - s k y s u r v e y s i s 
g i v e n in T a b l e 1. 

In t h i s t a b l e t h e s u r v e y s w i t h t h e b e s t a n g u l a r r e s o l u t i o n a t a n y o n e 
f r e q u e n c y are l i s t e d . T h e s e s u r v e y s are r e a s o n a b l y we l l 'matched' in s p e c -
t ra l s e n s i t i v i t y , i . e . t h e s e n s i t i v i t y i m p r o v e s w i t h f r e q u e n c y s o t h a t 
f e a t u r e s w i t h t h e s p e c t r a l i n d e x ß = 3 .0 (Τ « ι / ~ β ) are s e e n . T h e c o m p l e -
t i o n of t h e 2 .7 GHz s u r v e y to an a l l - s k y n o r t h e r n s u r v e y i s l i m i t e d by 
s e n s i t i v i t y r e q u i r e m e n t s - o b s e r v i n g c a n be made o n l y in good w e a t h e r 
and w i t h o u t t h e d e a d l y radar i n t e r f e r e n c e ! 

Table 1: All-sky Surveys 

Frequency Beam Coverage Reference 

30 MHz II e all sky Crane, H.V. 1978, Australian J. Phys. 31, 561 

150 MHz 3Γ5 all sky Landecker, T.L., Wielebinski, R. 1970, 
Australian J. Phys. SuppI. 16 

408 MHz 50' all sky Haslam, C.G.T. et al. 1982, A&A SuppI. 47,1 

1420 MHz 35' 
35' 
30' 

+90* > δ > +20* 
+20° > δ > -19* 
-15* > δ > -90* 

Reich, W. 1982, A&A SuppI. 48, 219 
Reich, P., Reich, W. 1986, A&A SuppI. 63, 205 
Loiseau, Ν., Reich, P. et al. (in prep.) 

2.3 GHz 20' southern sky Jonas, J.L. et al. 1985, A&A SuppI. 62, 105 

2.7 GHz 20' northern sky 
(incomplete) 

Reif, Κ., Reich, W., Steffen, P. (in prep.) 

36 GHz 5* all sky Strukov, I., Skulachev, D. 1986, Itogi Nauki 
i Techniki, Astronomja, vol. 31, p.37 
Akademja Nauk CCCP 
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3 .2 G a l a c t i c P l a n e S u r v e y s 

Most g a l a c t i c s o u r c e s l i k e SNRs and HII r e g i o n s are s e e n c l o s e to t h e g a l -
a c t i c p l a n e . Here good a n g u l a r r e s o l u t i o n p l a y s a g r e a t ro le s i n c e m a n y of 
t h e s o u r c e s are o n l y a few arc m i n u t e s in d i a m e t e r . H o w e v e r n o t o n l y t h e 
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a n g u l a r r e s o l u t i o n b u t a l s o t h e d y n a m i c r a n g e a r e i m p o r t a n t . S i n c e SNRs 
a n d HII r e g i o n s are f o u n d o f t e n n e a r e a c h o t h e r i t i s n e c e s s a r y to ' s e e ' 
t h e w e a k d i f f u s e e m i s s i o n n e a r a n i n t e n s e s o u r c e . SNRs a re a l s o p o l a r i s e d . 
A l i s t of s e l e c t e d g a l a c t i c p l a n e s u r v e y s i s g i v e n in T a b l e 2 . Al l t h e 
h i g h e r f r e q u e n c y s u r v e y s u s e d fu l l a p e r t u r e rad io t e l e s c o p e s . The e x t e n -
s i o n of g a l a c t i c p l a n e s u r v e y s t o h i g h e r f r e q u e n c i e s or to b e t t e r a n g u l a r 
r e s o l u t i o n g o e s o n l y s l o w l y . The a m o u n t s of o b s e r v i n g t ime n e e d e d w i t h 
t h e l a r g e s t radio t e l e s c o p e are too l a r g e t o g i v e u s s i g n i f i c a n t n e w 
s u r v e y s in t h e n e a r f u t u r e . Only w i t h n e w m u l t i b e a m i n g t e c h n i q u e s t h e 
s p e e d of mapp ing m a y a l l o w 1 arc min m a p s of a w i d e s t r i p of t h e g a l a c -
t i c p l a n e . Here a g a i n t h e s o u t h e r n s u r v e y s l ag b e h i n d t h e r e s u l t s of t h e 
n o r t h e r n s k y . P o l a r i s a t i o n s u r v e y s are in g e n e r a l n o t a v a i l a b l e . 

Table 2: Selected Galactic Plane Surveys 

Frequency Beam 
[MHz] [min] 

Coverage Reference 

29.9 

408 

1405 

1405 

1410 

1414 

2695 

2695 

2695 

2695 

4875 

5000 

10200 

48 

3 

9 

9 

14 

30 e 

55 e 

162 e 

240 e 

356 e 

225 e 

195" 

93 e 

162° 

281 e 

±10*(15e) Jones, B.B., Finlay, Ε.Α. 1974, 
Australian J. Phys. 27, 687 

Green, A.J. 1974, A&A Suppl. 18, 
267 

± 3-

± 4· 

± 4-

Kallas, Ε., Reich, W. 1980, A&A 
Suppl. 42, 227 

Reich, V. et al. (in prep.) 

+ 5 e (6e) Hill, E.R. 1968, Australian J. 
Phys. 21, 735 

10 55 e <-» 12 e ± 4° 

8 47 e <-> 286· * 2 e 

11 75 e <-> 345 e * 2· 

4.4 76 e <-> 358 e ± 1Γ5 

4.4 240° <-» 358° ± 5 e 

2.6 60 e <-> 357:5 ± 1* 

4.1 40 e 190 e ± 2 e 

2.7 50 e <-* 355· ± 2 e 

Altenhoff, W. et al. 1970, A&A 
Suppl. 1, 319 

Day et al. 1969-70, Australian 
J. Phys. Suppl. 11, 13 

Altenhoff, W. et al. 1970, A&A 
Suppl. 1, 319 

Reich, W., Fürst, Ε. et al. 
1984, A&A Suppl. 58, 197 

Reich, W., Fürst, Ε. et al. (in 
progress) 

Altenhoff, W. et al. 1979, A&A 
Suppl. .35, 23 

Haynes, R.F. 1978, Australian J. 
Phys. Suppl. 45 

Sofue, Y. et al. (partly avail-
able) 
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3 .3 E x t e n d e d Source S u r v e y s 

Both l a r g e f i l l e d a p e r t u r e t e l e s c o p e s a n d s y n t h e s i s i n s t r u m e n t s c a n b e 
u s e d t o map s e l e c t e d w e l l d e f i n e d s o u r c e t y p e s . T r a d i t i o n a l l y we h a d 
' comple te ' s u r v e y s of HII r e g i o n s ( e .g . F e l l i a n d Churchwe l l , 1 9 7 2 ) . C o m -
p l e t e s u r v e y s of SNRs do n o t e x i s t . E v e r y s e n s i t i v e s u r v e y t u r n s up n e w 
SNRs w h i c h are t h e n u s u a l l y f o l l o w e d up in i n d i v i d u a l p a p e r s . A l s o normal 
g a l a x i e s l i k e M31, M33, e t c . h a v e b e e n s t u d i e d in i n d i v i d u a l p a p e r s . To 
fo l l ow up a l l t h e a v a i l a b l e d a t a l i t e r a t u r e s e a r c h e s are n e c e s s a r y . T h e 
1 0 0 - m t e l e s c o p e h a s b e e n u s e d t o map mos t of t h e l a r g e r n e a r b y g a l a x i e s 
in rad io c o n t i n u u m . The a n g u l a r r e s o l u t i o n a t X2.8 cm i s _ 1 ! 2 . Comparable 
Westerbork d a t a a t λ 4 9 cm and VLA 'D' a r r a y d a t a a t X21cm i s a l s o b e -
coming a v a i l a b l e . Smal ler g a l a x i e s h a v e b e e n s t u d i e d a n d l o n g f l u x l i s t s 
are a v a i l a b l e in t h e l i t e r a t u r e . T h e 'Compendium' b y H a y n e s e t a l . ( 1 9 7 5 ) 
i s a n o n c r o s s - c h e c k e d c o l l e c t i o n of v a r i o u s f l u x v a l u e s . Radio g a l a x i e s 
h a v e b e e n f i r s t r e c o g n i s e d in t h e Cambridge s o u r c e s u r v e y s . A c o m p r e h e n -
s i v e s t u d y of t h e s o u r c e s from t h e 3C l i s t w a s made in Cambridge u s i n g 
t h e t h e n n e w s y n t h e s i s t e l e s c o p e (e .g . Mackay, 1 9 6 9 ) . S t u d i e s of s o u t h e r n 
rad io g a l a x i e s go back e v e n f u r t h e r - t o t h e d i s c o v e r y a n d s u b s e q u e n t 
mapping of C e n t a u r u s A. The Molonglo c r o s s radio t e l e s c o p e w a s u s e d t o 
p r o d u c e a l a r g e c a t a l o g u e of s o u t h e r n radio g a l a x i e s ( S c h i l i z z i a n d 
McAdam, 1 9 7 5 ) . With t h e p r e s e n t h i g h r e s o l u t i o n c a p a b i l i t i e s (down t o arc 
s e c ) t h e VLA i s t h e premier i n s t r u m e n t t o map rad io g a l a x i e s . Numerous 
p a p e r s on v a r i o u s o b j e c t s h a v e b e e n p u b l i s h e d . For t h e d i f f u s e c o m p o -
n e n t s of t h e rad io g a l a x i e s s i n g l e d i s h t e l e s c o p e s are p r e f e r a b l e ( e . g . 
A n d e r n a c h a n d Wie l eb insk i , 1 9 8 2 ) . L i t e r a t u r e s e a r c h e s are n e c e s s a r y . A 
c o l l e c t i o n of o lder i n f o r m a t i o n on radio g a l a x i e s i s g i v e n in P a c h o l c z y k 
( 1 9 7 8 ) . C l u s t e r s of g a l a x i e s are a n o t h e r s o u r c e t y p e b e i n g s t u d i e d . S i n c e 

M 3 3 6 . 3 CM I 

01H32M 01H30M 
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l a r g e f i e l d s h a v e t o be mapped l a r g e s i n g l e d i s h t e l e s c o p e s b u t a l s o s y n -
t h e s i s i n s t r u m e n t s are u s e d . S i n c e s t e e p s p e c t r u m s o u r c e s are f o u n d in 
c l u s t e r s low f r e q u e n c y i n v e s t i g a t i o n s are o f t e n made . The Westerbork t e l e -
s c o p e p r o d u c e d a s e r i e s of c l u s t e r p a p e r s b a s e d on 6 1 0 MHz a n d 1.4 GHz 
d a t a . T h e E f f e l s b e r g work i s c o n t a i n e d in a s e r i e s of p a p e r s g i v i n g r e s u l t s 
a t 2 .7 a n d 4 .8 GHz (e .g . A n d e r n a c h e t a l . , 1 9 8 6 ) . The l i t e r a t u r e on s p e c i -
f ic o b j e c t s i s growing r a p i d l y a l l t h e t ime . 

ROSAT 1 11CM 

18 h10m 18h 17 h 50 m a 1 9 5 0 

4. POINT SOURCE SURVEYS 

The u s e of i n t e r f e r o m e t e r s a l l o w e d t h e s p e c t a c u l a r g a t h e r i n g of d a t a 
a b o u t t h e d i s t r i b u t i o n of 'point ' s o u r c e s a c r o s s t h e s k y . T h e e a r l y 
Cambridge s u r v e y s (2C, 3C, 4C, e t c . ) a n d t h e s o u t h e r n c o u n t e r p a r t s (MSH 
s u r v e y s ) g a v e u s t h e b a s i c i n f o r m a t i o n a b o u t d i s c r e t e radio e m i t t i n g 
r e g i o n s . Many of t h e 'radio s t a r s ' of t h e e a r l y d a y s t u r n e d o u t to be 
e x t e n d e d radio g a l a x i e s . Some of t h e radio s o u r c e s remain u n r e s o l v e d e v e n 
w h e n s t u d i e d w i t h t h e VLBI m e t h o d s . 

It i s l e s s e a s y to g i v e a t a b l e of r e f e r e n c e s for p o i n t s o u r c e s u r v e y s . 
T h e a m o u n t of g a t h e r e d d a t a i s e n o r m o u s a n d t h e c o m p l e t e n e s s a n d r e l i -
a b i l i t y of t h e s e d a t a v a r y e n o r m o u s l y . An a t t e m p t by Dixon ( 1 9 7 0 ) t o 
p r o d u c e a 'master l i s t of rad io s o u r c e s ' l e d t o much c o n f u s i o n . No a t t e m p t 
w a s made to c r o s s - c h e c k t h e d a t a s o t h a t t h i s m a s t e r l i s t r e m a i n s a c o l -
l e c t i o n of a number of s u r v e y s . 

A c o m p l e t e (a l l s k y ) c r o s s - c h e c k e d c a t a l o g u e of s o u r c e s w i t h f l u x 
g r e a t e r t h a n 1 Jy a t 5 GHz w a s p u b l i s h e d b y Kühr e t a l . ( 1 9 8 1 a ) . T h i s 
c a t a l o g u e l i s t s 5 1 8 s o u r c e s w h i c h l i e ±10° a w a y from t h e g a l a c t i c p l a n e . 
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A l s o t h e s u r r o u n d i n g of t h e Mage l lan i c Clouds i s a v o i d e d . A f u r t h e r c a t a -
l o g u e of s o u r c e s b y Kühr e t a l . ( 1 9 8 1 b ) g i v e s f l u x v a l u e s for 1 5 3 0 
s o u r c e s a t s e v e r a l f r e q u e n c i e s . 

Other s o u r c e s u r v e y s c o v e r r e s t r i c t e d a r e a s b u t go down to a l o w e r 
l e v e l . In t h e 5C s e r i e s s o u r c e d e t e c t i o n s are b e i n g made a t _ 1 0 mJy a t 
4 0 8 MHz. The Westerbork t e l e s c o p e w a s u s e d t o map s e v e r a l a r e a s w i t h 
ca . 1 mJy n o i s e . T h e RATAN 6 0 0 t e l e s c o p e in t h e C a u c a s u s h a s made 
s t u d i e s of s e v e r a l f i e l d s w i t h s o u r c e d e t e c t i o n s a t _ 5 0 0 ßJy a t 4 GHz. T h e 
VLA h a s t h e b e s t s e n s i t i v i t y a n d dramat i c i m p r o v e m e n t s in s o u r c e s u r v e y s 
w e r e made . In f a c t d e t e c t i o n l i m i t s of _ 5 0 ßjy a n d s o u r c e c o u n t i n v e s t i -
g a t i o n s down to _ 1 0 ßjy h a v e b e e n p u b l i s h e d ( F o m a l o n t e t a l . , 1 9 8 4 ) . As 
u s u a l s o u t h e r n s o u r c e s t u d i e s l a g b e h i n d b u t t h e u s e of t h e u p g r a d e d 
Molonglo S y n t h e s i s T e l e s c o p e a t 8 4 3 MHz and of t h e now u n d e r c o n s t r u c -
t i o n A u s t r a l i a T e l e s c o p e s h o u l d c h a n g e t h i s p i c t u r e . 

5. CONCLUSION 

T h e s u r v e y d a t a w h i c h i s a v a i l a b l e i s v e r y , v e r y l a r g e . Some of t h e 
s u r v e y s are in m a c h i n e - r e a d a b l e form. T h e d i s t r i b u t i o n of t h e s e s u r v e y s 
for c o m p a r i s o n h a s n o t s o far b e e n p r o p e r l y o r g a n i s e d . It w o u l d be h i g h l y 
d e s i r a b l e t o c r o s s - c h e c k v a r i o u s s u r v e y s , to a d j u s t c a l i b r a t i o n s a n d 
d e p o s i t t h i s i m p o r t a n t d a t a in a d i s t r i b u t i o n c e n t r e . Only t h e n would t h e 
a s t r o n o m i c a l c o m m u n i t y d e r i v e t h e b e n e f i t of t h e p a t i e n t work of c o u n t -
l e s s a s t r o n o m e r s . 
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