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A B S T R A C T . S y m m e t r i c a l s t r u c t u r e s do e x i s t in t h e G a l a c t i c C e n t r e r e g i o n , 
In t h i s a r t i c l e we a t t e m p t t o summar i ze t h e i r p r o p e r t i e s and d r a w t h e a t -
t e n t i o n o f t h e s c i e n t i f i c communi ty t o t h e a d v a n t a g e s o f t a k i n g them i n t o 
account when w o r k i n g w i t h rnodeis o f t h e C e n t r e o f ou r G a l a x y . Our w o r k is 
c o r r o b o r a t e d by t w o new maps o f t h e r e g i o n a t 10.7 GHz. 

1. INTRODUCTION 

I t i s on ly human t o s e a r c h f o r s y m m e t r i e s and o r g a n i z e d s t r u c t u r e s , in 
f a c t , up t o v e r y r e c e n t l y , t h e on ly w a y t h a t t h e o r y could e x p l o i t e x -
pe r imen ta l da ta and thus a d v a n c e o u r u n d e r s t a n d i n g o f t h e s u r r o u n d i n g na-
t u r e , has been by s t u d y i n g s y m m e t r i c a l , o r g a n i z e d and we l l b e h a v e d 
phenomena. T h i s d a t a can be modeled and e x p l a i n e d by using too l s o f 
P h y s i c s and M a t h e m a t i c s , sc i ences t h a t t e n d t o s i m p l i f y and b e a u t i f y t h e 
r e a l w o r l d . 

In t h e C e n t r e of our Galaxy up t o now t h e r e h a v e been v e r y f e w sym-
m e t r i e s known. T h i s r e s u l t e d in r a t h e r poor models w i t h v e r y f e w d e g r e e s 
o f f r e e d o m . Recent o b s e r v a t i o n s h a v e led t o new i n s i g h t i n t o o u r u n d e r -
s t a n d i n g o f t h e r e g i o n by r e v e a l i n g new s y m m e t r i e s and wei l o r g a n i z e d 
s t r u c t u r e s . H e r e we g i v e a l i s t o f t h e s e s y m m e t r i e s which, t h e o r i s t s 
should t a k e i n t o account when w o r k i n g w i t h t h e i r models. 
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2. SYMMETRICAL STRUCTURES 

2.1. L a r g e S c a l e S y m m e t r i e s 

a ) T h e C e n t r e o f o u r G a l a x y i s t h e centre of mass distribution 

F i g u r e 1. A s c h e m a t i c v i e w o f t h e G a l a c t i c C e n t r e m o r p h o l o g y . F e a t u r e s 
a l r e a d y d e t e c t e d a r e d e p i c t e d w i t h c o n t i n u o u s o r d o t t e d l i n e s . E x p e c t e d 
f e a t u r e s a r e d e p i c t e d w i t h d a s h e d l i n e s , a ) L a r g e s c a l e v i e w s h o w i n g t h e 
Galactic Centre Lobes a n d Jets, b) M e d i u m s c a l e v i e w s h o w i n g t h e 
Arcs a n d Bridges, c ) S m a l l s c a l e v i e w s h o w i n g S g r A E a s t a n d 
W e s t , t h e Molecular and Dust Ring a n d t h e Spiral. 

in t h e d i s k s h a p e d M i l k y W a y . T h i s i s a well e s t a b l i s h e d c e n t r e o f s y m -
m e t r y f i r s t p o s t u l a t e d b y S h a p l e y (1918) a n d r e f i n e d t h e r e a f t e r (e.g. 
B a i l e y 1 9 8 0 , A l l en , H y l a n d a n d J o n e s 1 9 8 4 ) . 

b) T h e C e n t r e o f o u r G a l a x y i s t h e centre of the kinematic 
velocities in t h e M i l k y W a y . T h i s i s a l s o a wel l e s t a b l i s h e d c e n t r e o f 
s y m m e t r y (e.g. O o r t a n d R o u g o o r 1 9 6 0 ) . T h e v e l o c i t y d i s p e r s i o n o f t h e 
i o n i z e d g a s i n c r e a s e s t o w a r d s t h e C e n t r e w i t h r a d i a l v e l o c i t i e s r e a c h i n g 
+ 2 6 0 k m / s w i t h i n 0.7 l i g h t y e a r s o f t h e C e n t r e ( L a c y e t a l . 1 9 8 0 ) . 

2 .2 . Medium S c a l e S t r u c t u r e s 
a ) T h e Eastern Arc w i t h i t s f i l a m e n t s l y i n g e a s t o f t h e G a l a c -

t i c C e n t r e ( Y u s e f - Z a d e h , M o r r i s a n d C h a n c e 1 9 8 4 ) h a s i t s s y m m e t r i c a l 
c o u n t e r p a r t ( t h e Western Arc) w e s t o f t h e G a l a c t i c C e n t r e c l o s e t o 
S g r C ( L i s z t 1 9 8 5 ) . B o t h arcs a r e p e r p e n d i c u l a r t o t h e G a l a c t i c P l a n e 
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and e x h i b i t , n o n - t h e r m a l , p o l a r i z e d emiss ion and f i n e f i l a m e n t a r y s t r u c -
t u r e i n d i c a t i v e o f s t r o n g m a g n e t i c f i e l d s . T h e c e n t r e o f s y m m e t r y i s t h e 
Ga lac t i c C e n t r e ( F i g . 1 and 2). T h e Western Arc n e a r S g r C i s f a i n t e r 
and a t a b o u t t w i c e t h e d i s t a n c e f r o m t h e G a l a c t i c C e n t r e t h a n i t s e a s t e r n 
c o u n t e r p a r t . T h i s " a s y m m e t r y " could be c o n n e c t e d w i t h an a s y m m e t r i c d i s -
t r i b u t i o n o f gas in t h e r e g i o n . 

b) A n Eastern Bridge o f gas (a l so m e n t i o n e d as Arch b y some 
a u t h o r s ) , e m i t t i n g t h e r m a l r a d i a t i o n , c o n n e c t s t h e ha lo s u r r o u n d i n g S g r A 
t o t h e Eastern Arc, T h i s Bridge o f m a t e r i a l has t w o s y m m e t r i c a l 
components. A s t r o n g component a r c h i n g f r o m t h e S g r A ha lo t o t h e n o r t h -
e rn t i p o f t h e Eastern Arc and a w e a k e r component a r c h i n g t o w a r d s t h e 
s o u t h e r n t i p . T h e c e n t r e o f s y m m e t r y i s t h e P l ane o f t h e G a l a x y ( F i g . 1 
and 2), 

GALACTIC CENTRE 2.8 cm 

1 7 h u m 17h^2" 

Figure 2. 10.7 GHz (2.8 cm) t o t a l i n t e n s i t y c o n t i n u u m emiss ion f r o m a 
r e g i o n 52'x68' a r o u n d t h e G a l a c t i c C e n t r e . T h e c o n t o u r s t e p s a r e 0.1. 
0 .15 , . . . ,0 .55 , 0.6, 0 .7 , . . . ,0 .9 , 1.0, 1 ,25, . . . ,4 .75, 5, 6, . . . ,15, 17,5, 
30 J y / b e a m a r e a . T h e h a l f p o w e r beam o f t h e 100m t e l e s c o p e a t E f f e l s b e r g , 
W.Germany, i s shown as a h a t c h e d c i r c l e a t t h e l o w e r l e f t c o r n e r . 

c ) P o l a r i z a t i o n d a t a a long t h e Eastern Arc ( F i g . 3) shows a 
r e m a r k a b l e s y m m e t r y ( c e n t r e c o r e f lo.nkod by t w o j e t - l i k e lobes , 
S e i r a d a k i s e t al . 1985, Tsubo i e t al, 1986), The c e n t r e o f s y m m e t r y l i e s 
c lose t o t h e G a l a c t i c P lane , 

https://doi.org/10.1017/S0074180900186589 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900186589


240 

2 . 3 . S m a l l S c a l e s t r u c t u r e s 

a ) T h e r e e x i s t s a ring of molecular gas and dust ( a l s o m e n -
t i o n e d a s circumnuclear disk o r circumnuclear ring b y some 
a u t h o r s ) s u r r o u n d i n g a 2 pc c a v i t y a r o u n d t h e C e n t r e o f t h e G a l a x y . 
M o l e c u l a r l i n e o b s e r v a t i o n s (Genzel e t a l . 1982 , 1 9 8 4 , 1 9 8 5 , S e r a b y n e t 
a l . 1 9 8 6 ) h a v e s h o w n t h a t t h i s i s p a r t o f a f l a t t e n e d t o r u s o r d i s k o f 
g a s w h i c h r o t a t e s a b o u t t h e G a l a c t i c C e n t r e w i t h a v e l o c i t y o f ~ 1 0 0 k m / s . 
T h e c e n t r e o f s y m m e t r y i s t h e C e n t r e o f t h e G a l a x y , 

b) V e r y c l o s e t o t h e C e n t r e o f t h e G a l a x y t h e r e e x i s t s a c o n -
s p i c u o u s spiral structure ( E k e r s e t a l . 1 9 8 3 ) . T h e w e s t e r n a r c o f 
t h i s s p i r a l c o u l d be t h e i o n i z e d i n n e r e d g e o f t h e m o l e c u l a r r i n g . 

GALACTIC CENTRE 2.8 CM Polarisation 154 

17hum 17h"42e 

Figure 3. 10.7 GHz (2 .8 cm) p e r c e n t a g e l i n e a r l y p o l a r i z e d e m i s s i o n f r o m a 
r e g i o n 5 2 , x 4 1 > a r o u n d S g r A. T h e c o n t o u r s t e p i s 0 . 0 5 J y / b e a m s t a r t i n g 
f r o m 0 . 0 5 J y / b e a m a r e a . T h e 0 . 0 3 J y / b e a m a r e a c o n t o u r i s a l s o s h o w n . T h e 
d i r e c t i o n o f t h e m a g n e t i c f i e l d i s p e r p e n d i c u l a r t o t h e s u p e r i m p o s e d 
p o l a r i z a t i o n Ε - v e c t o r s . A 0 . 5 J y / b e a m a r e a v e c t o r i s s h o w n a t t h e u p p e r 
r i g h t c o r n e r . 

3. EXPECTED SYMMETRICAL STRUCTURES (?) 

M o r e s y m m e t r i c a l s t r u c t u r e s m a y be p r e s e n t in t h e G a l a c t i c C e n t r e r e g i o n 
a l t h o u g h t r u e o n e - s i d e d ( a s y m m e t r i c ) p h e n o m e n a c a n a l s o e x i s t ( i .e . S o f u e 
a n d F u j i m o t o , 1 9 8 8 ) . I f t h e Northern Galactic Centre Lobe ( S o f u e a n d 
H a n d a 1 9 8 4 ) , l y i n g n o r t h o f t h e P l a n e o f t h e G a l a x y , w a s c a u s e d b y a 
l a r g e e x p l o s i o n some 1 0 6 y e a r s a g o ( S o f u e 1 9 8 4 ) w i t h t h e 4 kpc Northern 
Galactic Centre Jet ( S o f u e 1 9 8 8 ) e m a n a t i n g a w a y f r o m i t , t h e n we m a y 
e x p e c t s i m i l a r s t r u c t u r e s s o u t h o f t h e P l a n e . Of c o u r s e , i f t h e d i s t r i b u -
t i o n o f m a t e r i a l a r o u n d t h e r e g i o n o f t h e e x p l o s i o n w a s h i g h l y a s y m m e t r i -
ca l , t h e n t h e p r e s e n t s t r u c t u r e s m a y o n l y s h o w w e a k s y m m e t r y o r e v e n e x -
h i b i t t r u e o n e - s i d e d f e a t u r e s . 

A b s o r p t i o n d o e s n o t s eem t o o f f e r a r e a l i s t i c e x p l a n a t i o n f o r t h e 
o b s e r v e d a s y m m e t r i e s . I f t h e c m - r a d i o w a v e s a r e a b s o r b e d b y i n t e r s t e l l a r 
m a t t e r , t h e f o l l o w i n g p o s s i b i l i t i e s m a y be c o n s i d e r e d : (a ) F r e e - f r e e a b -

https://doi.org/10.1017/S0074180900186589 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900186589


241 

s o r p t i o n b y t h e r m a l e l e c t r o n s ( p l a s m a ) . T h i s m e a n s t h a t t h e p l a s m a i s o p -
t i c a l l y t h i c k a n d t h a t i t s h o u l d h e o b s e r v e d w i t h a b r i g h t n e s s t e m p e r a -
t u r e o f a b o u t 1 0 ^ K, w h i c h i s n o t t h e c a s e , (b) S y n c h r o t r o n a b s o r p t i o n b y 
c o s m i c r a y e l e c t r o n s a n d m a g n e t i c f i e l d . T h e a b s o r b i n g m a t e r i a l would 
t h e n b e a s t r o n g e m i t t e r f o r r e a s o n s s i m i l a r t o ( a ) , (c) S c a t t e r i n g b y 
d u s t g r a i n s : T h e g r a i n s i z e m u s t be g r e a t e r t h a n a f e w cm in o r d e r t o 
s c a t t e r c m - r a d i o w a v e s . F o r t h e o p t i c a l l y t h i c k c a s e , a t l e a s t o n e g r a i n 
s h o u l d e x i s t a l o n g t h e l i n e o f s i g h t . T h e m a s s o f t h i s g r a m c a n be c a l -
c u l a t e d , M D u s t ~ <* 2λρ ~ 1 0 8 " 1 0 Μ Θ . H e r e d ~ 1 0 0 pc i s t h e s i z e o f t h e a b -
s o r b e d o b j e c t , λ ~ a f e w cm i s t h e w a v e l e n g t h a n d ρ ~ a f e w g c m " 3 i s t h e 
g r a i n d e n s i t y . I t i s h i g h l y u n l i k e l y t h a t s u c h " g r a i n s " e x i s t in t h e i n -
t e r s t e l l a r med ium. M o r e o v e r , s u c h g r a i n s s h o u l d e m i t s t r o n g IR r a d i a t i o n 
w h i c h i s n o t o b s e r v e d . 

S y m m e t r i c a l s t r u c t u r e s t h a t we m a y e x p e c t in t h e G a l a c t i c C e n t r e 
r e g i o n a r e : 

a ) A Southern Galactic Centre Lobe s o u t h o f t h e G a l a c t i c P l a n e 
m i g h t e x i s t a s a c o u n t e r p a r t t o t h e Northern Galactic Centre Lobe. 

b) A Southern Galactic Centre Jet m i g h t e x i s t a s a c o u n t e r p a r t , 
o f t h e Northern Galactic Centre Jet. 

c ) F i n a l l y , w e a k s y m m e t r i c a l a r c h e d f i l a m e n t s w e s t o f t h e G a l a c t i c 
C e n t r e ( t h e Western Bridge, c o n n e c t i n g t h e S g r A h a l o t o t h e 
Western Arc ( n e a r S g r C) c o u l d be e x p e c t e d a s c o u n t e r p a r t s t o t h e 
Eastern Bridge e a s t o f t h e G a l a c t i c C e n t r e . 

4 . CONCLUSIONS 

A n y a t t e m p t t o model t h e r e g i o n a r o u n d t h e C e n t r e o f o u r G a l a x y s h o u l d 
t a k e a d v a n t a g e o f t h e e x i s t i n g s y m m e t r i e s . T h e s e s y m m e t r i e s a r e n o t a l -
w a y s o b v i o u s m a i n l y b e c a u s e o f d i s t o r t i o n s d u e t o t h e p e c u l i a r d i s t r i b u -
t i o n o f g a s e s in t h e a r e a . We h o p e t h a t , f u t u r e , m o r e s e n s i t i v e , o b s e r v a -
t i o n s m a y s h e d new l i g h t on t h e p r o c e s s e s t h a t o c c u r in t h e G a l a c t i c 
C e n t r e r e g i o n . 
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