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ABSTRACT. We h a v e made 5 5 " r e s o l u t i o n maps o f t h e 1 5 8 μπι [ C I I ] e m i s s i o n 
l i n e i n t h e r e g i o n o f t h e c u r v e d , t h e r m a l f i l a m e n t s and t h e +20 / + 5 0 
k m s - 1 m o l e c u l a r c l o u d s i n S g r A. The [ C I I ] e m i s s i o n i s s p a t i a l l y w e l l 
c o r r e l a t e d w i t h t h e r a d i o c o n t i n u u m i n t h e f i l a m e n t s . The l a r g e 
i n t e n s i t y o f t h e [ C I I ] r a d i a t i o n e x c l u d e s s h o c k s a s t h e o r i g i n o f t h e 
i o n i z a t i o n a n d we c o n c l u d e t h a t t h e c u r v e d f i l a m e n t s a r e m o s t l i k e l y 
p h o t o - i o n i z e d H I I r e g i o n s a t t h e s u r f a c e o f d e n s e m o l e c u l a r c l o u d s . Our 
[ C I I ] maps o f t h e +20 / + 5 0 k m s - 1 c l o u d s i n d i c a t e t h a t t h e + 5 0 k m s - 1 

c l o u d i s c l o s e t o ( < 1 0 p c ) S g r A w e s t w h i l e t h e m o r e m a s s i v e + 2 0 k m s - 1 

c l o u d i s a t a g r e a t e r d i s t a n c e f r o m t h e c e n t e r ( > 3 0 p c ) . 

1 . Observations 

We o b s e r v e d t h e 1 5 8 μπι [ C I I ] l i n e a t 6 5 k m s - 1 r e s o l u t i o n u s i n g t h e t h r e e 
c h a n n e l UCB t a n d e m F a b r y - P e r o t s p e c t r o m e t e r ( S t a c e y e t a l . 1 9 8 8 , L u g t e n 
1 9 8 7 ) . The o b s e r v a t i o n s w e r e made on J u n e 1 6 , 1 9 8 8 f r o m NASA's K u i p e r 
A i r b o r n e O b s e r v a t o r y . The d i f f r a c t i o n l i m i t e d beam s i z e was 5 5 " a n d t h e 
maps w e r e f u l l y s a m p l e d w i t h s t e p s i z e 3 0 " . The r e g i o n mapped i s shown 
i n F i g . 1 , s u p e r p o s e d o n t h 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 ) 2 0 cm 
YLA r a d i o image o f t h e S g r A r e g i o n . 

2 . Results and Discussion 

2 . 1 . RADIO ARC REGION 

The c u r v e d , t h e r m a l f i l a m e n t s o f t h e A r c show b r i g h t f a r - i n f r a r e d [ C I I ] 
e m i s s i o n ( p e a k : 1 0 - 3 e r g s - 1 c m - 2 s r - 1 , F i g . 2 ) . The f i n e s t r u c t u r e 
l i n e e m i s s i o n i s s p a t i a l l y w e l l c o r r e l a t e d w i t h t h e i n d i v i d u a l f i l a m e n t s 
and p e a k s o f t h e r a d i o c o n t i n u u m e m i s s i o n , a n d i s s t r o n g e s t w h e r e t h e 
i o n i z e d g a s i s c l o s e t o t h e d e n s e m o l e c u l a r c l u m p s o b s e r v e d by S e r a b y n 
and G ü s t e n ( 1 9 8 7 ) a n d B a l l y e t a l . ( 1 9 8 7 ) . The p a r t i a l l y i o n i z e d g a s 
a l s o h a s a b o u t t h e same v e l o c i t i e s ( v l S R

 ä "^0 k m s - 1 ) a s t h e i o n i z e d a n d 
m o l e c u l a r g a s . 
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The peak C + column d e n s i t i e s a r e 1 0 1 8 c m - 2 , r e s u l t i n g i n hydrogen 
masses o f a t l e a s t a few hundred per beam, and 101* M( o r more 
i n t e g r a t e d o v e r t h e a r c r e g i o n (C ?H < 3 Ί 0 - 1 * ) . H e n c e , 0 t h e amount o f 
p a r t i a l l y i o n i z e d gas e x c e e d s t h a t o f the i o n i z e d gas (2000 M ) , and i s 
about 10% o f the m o l e c u l a r mass ( > 1 0 5 Μ ) . 0 

F i g . 1 The t w o r e g i o n s mapped i n t h e 158 ym [ C I I ] f i n e s t r u c t u r e l i n e 

a r e shown s u p e r p o s e d on t h e 20 cm r a d i o g r a p h o f Y u s e f - Z a d e h , M o r r i s and 
Chance ( 1 9 8 4 ) and t h e c o n t o u r s o f NH 3 d i s t r i b u t i o n (Gl i s ten e t a l . , 
1 9 8 1 ) . 
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F i g . 2 [ C I I ] map o f the a r c r e g i o n be tween V = -70 and -10 k m s - 1 

( l e f t , con tou r u n i t 1.2 · 10-1* e r g s - 1 c m - 2 s r - ^ ) and s u p e r p o s e d on t h e 

thermal r a d i o continuum e m i s s i o n ( r i g h t , M o r r i s and Y u s e f - Z a d e h 1 9 8 5 ) . 

H o l l e n b a c h and McKee ( 1 9 8 8 ) have c a l c u l a t e d t h e e x p e c t e d i n f r a r e d 
l i n e e m i s s i o n from f a s t shocks i n i n t e r s t e l l a r c l o u d s . T h e i r 
c a l c u l a t i o n s show t h e maximum [ C I I ] l i n e i n t e n s i t y emergen t from a 40-50 
kms- 1 J - shock i s 30 t i m e s weaker than the o b s e r v e d i n t e n s i t y . Thus, t h e 
h i g h i n t e n s i t y o f t h e [ C I I ] e m i s s i o n e x c l u d e s shocks as t h e o r i g i n o f 
the i o n i z a t i o n . 

The [ C I I ] l i n e i n t e n s i t y i s , h o w e v e r , c o n s i s t e n t w i t h e m i s s i o n f rom 
t h e warm, dense p h o t o d i s s o c i a t e d gas found a t t h e i n t e r f a c e be tween 
m o l e c u l a r and f u l l y i o n i z e d gas as i n normal OB s t a r f o r m i n g r e g i o n s . We 
c o n c l u d e t h a t t h e c u r v e d f i l a m e n t s a r e most l i k e l y p h o t o - i o n i z e d H I I 
r e g i o n s a t t h e s u r f a c e o f dense m o l e c u l a r c l o u d s , as p r o p o s e d by Serabyn 
and Glisten ( 1 9 8 7 ) . The l i n e i n t e n s i t i e s o f the s e v e r a l f a r - i n f r a r e d 
l i n e s d e t e c t e d by E r i c k s o n e t a l . ( 1 9 8 8 ) from t h e c u r v e d f i l a m e n t s a r e 
i n s u p p o r t o f t h i s c o n c l u s i o n . 

Our new s p e c t r o s c o p i c o b s e r v a t i o n s , t o g e t h e r w i t h t h e f a r - i n f r a r e d 
continuum measurements o f G a t l e y e t a l . ( 1 9 7 7 ) and Dent e t a l . ( 1 9 8 2 ) 
a r e b e s t e x p l a i n e d by r e c e n t 0B s t a r f o r m a t i o n w i t h i n about 30 pc o f the 
g a l a c t i c c e n t e r . 

2 . 2 . THE +20/+50 k m s - 1 CLOUDS 

The s p a t i a l d i s t r i b u t i o n o f [ C I I ] e m i s s i o n be tween = + 1 0 and +70 
kms- 1 i n t h e a r e a o f t h e Sgr A m o l e c u l a r c l o u d s M - 0 . Y § - 0 . 0 8 ( t h e +20 
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k m s - 1 c l o u d ) a n d M - 0 . 0 2 - 0 . 0 7 ( t h e + 4 0 + 5 0 k m s - 1 c l o u d ) i s shown i n F i g . 
3 , t o g e t h e r w i t h t h e d i s t r i b u t i o n o f 1 mm d u s t e m i s s i o n ( M e z g e r e t a l . , 
1 9 8 8 ) . 

SGR A C L O U D S 1 5 8 μ Γ η[ΟΠ] 2P 3 / - * 2P 1 ;, 

GALACTIC LONGITUDE O F F S E T 

F i g . 3 [ C I I ] map o f t h e + 2 0 / + 5 0 k m s - 1 m o l e c u l a r c l o u d s b e t w e e n ν ς 

+ 1 0 and + 7 0 k m s - 1 ( b o t t o m , c o n t o u r u n i t 1 . 4 · 10-** e r g s - 1 c m - 2 s r - * j 
a n d s u p e r p o s e d on t h e c l o u d s ' 1 mm c o n t i n u u m e m i s s i o n f r o m c o o l d u s t 
( t o p , M e z g e r e t a l . 1 9 8 8 ) . 

The s t r o n g e s t [ C I I ] e m i s s i o n a t t h e s e v e l o c i t i e s o r i g i n a t e s i n a 
c o m p a c t s o u r c e a b o u t 4 0 " ( 2 p c ) n o r t h o f S g r A*. T h i s i s t h e n o r t h e r n , 
r e d s h i f t e d l o b e o f t h e c i r c u m - n u c l e a r d i s k o r r i n g , a n d h a s been 
p r e v i o u s l y d i s c u s s e d by L u g t e n e t a l . ( 1 9 8 6 ) . Somewhat w e a k e r , e x t e n d e d 
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[ C I I ] l i n e e m i s s i o n o r i g i n a t e s f r o m t h e +50 k m s - 1 c l o u d . No d e t e c t a b l e , 
o r much w e a k e r [ C I I ] e m i s s i o n c o m e s f r o m t h e r e g i o n o f t h e +20 k m s - 1 

c l o u d . 

We i n t e r p r e t t h e m e a s u r e m e n t s a s f o l l o w s . The f a r - i n f r a r e d l i n e 
e m i s s i o n p r o b a b l y c a n n o t be a c c o u n t e d f o r by UY r a d i a t i o n c o m i n g f r o m 
s o u r c e s w i t h i n t h e S g r A m o l e c u l a r c l o u d s , g i v e n t h e i r low f a r - i n f r a r e d 
l u m i n o s i t y and d u s t t e m p e r a t u r e ( c f . Dent e t a l . 1982 , Mezger e t a l . 
1 9 8 8 ) . The [ C I I ] b r i g h t n e s s c a n be e x p l a i n e d by e x t e r n a l UV r a d i a t i o n 
f r o m t h e g a l a c t i c c e n t e r i t s e l f , i f t h e +50 k m s - 1 c l o u d i s c l o s e t o S g r 
A WEST, w h i l e t h e m o r e m a s s i v e +20 k m s - 1 c l o u d i s a t a g r e a t e r d i s t a n c e 
f r o m t h e c e n t e r ( > 3 0 p c ) . 
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