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The all-sky radio continuum map at 408 MHz presented at this 
symposium by Haslam et al c can be interpreted in terms of the large-
scale 3-dimensional distribution of synchrotron emissivity in the 
Galaxy when due allowance is made for the thermal emission c Its deriv
ation from a 2-dimensional map must involve a number of assumptions 
so it is instructive to compare the results of alternative approaches 
(described in detail in forthcoming papers by the present authors). In 
both cases the variation of emissivity in the galactic plane is obtained 
from the observed intensity profile at b=0 and then the z-variation is 
chosen to give the best fit to the complete map. The observed profile 
is shown in the figure with and without the contributions of catalogued 
supernova remnants and HII regions. 
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Upper line: observations with contributions from identified discrete 
sources blacked in c Heavy line: the fit from the unfolding method 
with allowance for the thermal and extragalactic emission. 
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The f i r s t i s an u n f o l d i n g t e c h n i q u e . The g a l a c t i c p l a n e i s d i v i d e d 
i n t o l o g a r i t h m i c s p i r a l s e c t i o n s and i t i s assumed t h a t f o r e a c h t h e 
f o r m o f t h e r a d i a l v a r i a t i o n o f e m i s s i v i t y , £ ( R ) , i s t h e same . By an 
i t e r a t i v e method t h e a z i m u t h a l v a r i a t i o n o f e m i s s i v i t y f r o m one s e c t i o n 
t o t h e n e x t i s d e t e r m i n e d f rom t h e o b s e r v e d p r o f i l e . T h e m e t h o d , w h i l e 
s i m i l a r t o t h a t o f Kanbach and B e u e r m a n n ( 1 9 7 9 ) , d i f f e r s f rom i t i n 
t a k i n g c o n t i n u o u s s p i r a l s e c t i o n s a round t h e G a l a x y r a t h e r t h a n un
f o l d i n g t h e two h a l v e s o f t h e p l a n e i n d e p e n d e n t l y . The assumed p i t c h 
a n g l e , p , was v a r i e d : p=12 g a v e an u n f o l d e d e m i s s i v i t y w i t h t h e 
s h a r p e s t f e a t u r e s . E q u a l l y g o o d f i t s a r e o b t a i n e d w i t h £ ( R ) a R " 1 • 9 , 

o c e x p ( - R / 3 . 9 k p c ) o r a e x p ( - ( R / 7 . 9 k p c ) 2 ) . The f i g u r e shows t h e f i t f o r 
t h e e x p o n e n t i a l c a s e . T h e u n f o l d i n g a p p l i e s o n l y f o r 90 - p > l > 2 7 0 -p 
and t h e f i t has b e e n made t o t h e l o w e r e n v e l o p e o f t h e o b s e r v e d 
p r o f i l e . ( I n e x t e r n a l g a l a x i e s t h e r i d g e l i n e s o f e m i s s i v i t y wander 
so t h a t i t i s u n r e a l i s t i c t o a t t e m p t a f i t o f t h e p e a k s t o a smooth 
s p i r a l s t r u c t u r e ) . F o r t h e o u t e r h a l f o f t h e p l a n e t h e l i n e r e s u l t s 
f r o m an e x t r a p o l a t i o n e x t e n d i n g t o R=15 t o 2 0 k p c , d e p e n d e n t on t h e 
f o r m o f £ ( R ) , t o f i t t h e o b s e r v e d a n t i c e n t r e v a l u e . F o r | 1 | < 2 0 a 
f i t t o t h e p r o f i l e c a n n o t b e o b t a i n e d , i n d i c a t i n g t h a t t h e s p i r a l 
s t r u c t u r e i s n o t p r e s e n t f o r R ^ 3 . 6 k p c . The h e a v y l i n e i n d i c a t e s 
t h e e m i s s i o n f o r R > 3 . 6 kpc o n l y . A f r e e p a r a m e t e r i s t h e r a t i o o f 
t h e s t r e n g t h s o f t h e r e g u l a r m a g n e t i c f i e l d a l o n g t h e s p i r a l s and t h e 
i r r e g u l a r , i s o t r o p i c c o m p o n e n t . ^The f i t t i n g i s n o t v e r y s e n s i t i v e t o 
t h i s p r o v i d e d t h a t t h e r a t i o i s ^ 1 , The r e s u l t s p l a c e t h e sun i n an 
i n t e r a r m r e g i o n w i t h a l o c a l e m i s s i v i t y o f 2 . 5 t o 3 K k p c " " 1 . T h i s 
w o u l d be g i v e n by e q u a l l y s t r o n g r e g u l a r and i r r e g u l a r f i e l d s o f 
^ 2 . 7 y G . 

The s e c o n d me thod i s an e x t e n s i o n o f t h e w o r k o f B r i n d l e e t a l . 
( 1 9 7 8 ) w h i c h used t h e e a r l i e r 150 MHz a l l - s k y map. H e r e t h e b a s i c 
s t r u c t u r e o f t h e G a l a x y i s t a k e n t o be known f r o m a c o m b i n a t i o n o f the 
m o d e l o f G e o r g e l i n and G e o r g e l i n ( 1 9 7 6 ) w i t h i n t h e s o l a r c i r c l e and t h e 
HI arms w i t h o u t . The p r e d i c t i o n s o f t h e d e n s i t y w a v e r e l a t e t h e s y n c h 
r o t r o n e m i s s i v i t y t o i t . F r e e p a r a m e t e r s a r e t h e r a t i o o f r e g u l a r t o 
i r r e g u l a r f i e l d and t h e u n d e r l y i n g r a d i a l d e p e n d e n c e o f t h e e m i s s i v i t y . 
T o r e p r o d u c e t h e a s s y m m e t r i c fo rm o f t h e l o n g i t u d e p r o f i l e f o r | l | < 3 0 
t h e s p i r a l arms a r e r e q u i r e d t o e m e r g e f rom an e l l i p t i c a l r i n g h a v i n g 
a x e s o f l e n g t h 4 and 5 k p c . The e m i s s i o n f rom t h e 1^80 r e g i o n i s 
p r o v i d e d by a l o c a l sub-a rm w h i c h p a s s e s w i t h i n 0 . 5 kpc o f t h e sun i n 
t h e a n t i c e n t r e d i r e c t i o n . A p a r t f rom t h e s e n o n - s p i r a l f e a t u r e s t h e 
o v e r a l l d i s t r i b u t i o n o f e m i s s i o n i n t h e p l a n e i s s i m i l a r t o t h a t f rom 
t h e u n f o l d i n g t e c h n i q u e . The sun i s a g a i n i n an i n t e r a r m p o s i t i o n 
w i t h a s i m i l a r l o c a l e m i s s i v i t y . 
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