
GIANT H I I REGIONS IN H81 

M i c h è l e Kaufman, Ohio S t a t e U n i v e r s i t y 

R. C. K e n n i c u t t , U n i v e r s i t y o f M i n n e s o t a 

F . N. B a s h , U n i v e r s i t y o f T e x a s 

G i a n t HII r e g i o n s a r e i m p o r t a n t t r a c e r s o f r e c e n t s t a r f o r m a t i o n i n 
d i s t a n t g a l a x i e s . F o r a s e l e c t i o n o f HII r e g i o n s i n o u r g a l a x y where 
t h e e x c i t i n g s t a r s can be i d e n t i f i e d , Rumstay ( 1 9 8 5 ) f i n d s t h a t t h e 
measured Ha and r a d i o continuum l u m i n o s i t i e s o f an HII r e g i o n c o r r e l a t e 
w i t h t h e s t e l l a r i o n i z i n g f l u x d e r i v e d from model a t m o s p h e r e s and t h e 
known e x c i t i n g s t a r s . T h e r e f o r e , we u s e f l u x measurements o f g i a n t HII 
r e g i o n s a s an i n d e x o f t h e d i s t r i b u t i o n o f 0 s t a r s i n M81. 

Using t h e VLA, Bash and Kaufman ( 1 9 8 5 ) have mapped M81 a t X6 and 
2 0 cm wi th a r e s o l u t i o n o f 1 0 " ( 1 9 0 p c , i f t h e d i s t a n c e o f M81 i s 
4 M p c ) . About 4 0 o f t h e r a d i o cont inuum s o u r c e s c o i n c i d e w i t h Ha 
s o u r c e s o b s e r v e d by Hodge and K e n n i c u t t ( 1 9 8 3 ) . C e r t a i n s t u d i e s 
( V i s s e r 1 9 8 0 ; L e i s a w i t z and Bash 1 9 8 2 ) o f s p i r a l s t r u c t u r e i n M81 have 
compared p r e d i c t e d s t a r f o r m a t i o n r a t e s w i t h t h e g l o b a l d i s t r i b u t i o n o f 
o p t i c a l HII r e g i o n s d e t e c t e d by Connol ly e t a l . ( 1 9 7 2 ) . However 
Conno l ly e t a l . do n o t d i s t i n g u i s h b r i g h t HII r e g i o n s from f a i n t o n e s . 
The HII r e g i o n s d e t e c t e d i n o u r VLA s u r v e y a r e g i a n t HII r e g i o n s w i t h 
e x c i t a t i o n p a r a m e t e r U > 1 7 0 pc c m " 2 . These g i a n t r a d i o HII r e g i o n s 
a r e more c o n c e n t r a t e d i n a two-armed p a t t e r n and show a more narrow 
d i s t r i b u t i o n a s a f u n c t i o n o f g a l a c t o c e n t r i c d i s t a n c e R t h a n t h e HII 
r e g i o n s p l o t t e d i n Connol ly e t a l . As I n d i c a t e d i n F i g . 1 t h e 
d i s t r i b u t i o n o f g i a n t r a d i o HII r e g i o n s i n t h e p l a n e o f M81 e x h i b i t s a 
s t r o n g peak n e a r R = 3 0 0 " . Thus M81 may show t h e same phenomenon t h a t 
Rumstay and Kaufman ( 1 9 8 3 ) f i n d i n M83 and M33; namely , t h e s e t o f h i g h 
l u m i n o s i t y HII r e g i o n s i s more s h a r p l y peaked i n a z i m u t h a l and i n 
r a d i a l d i s t r i b u t i o n t h a n t h e s e t o f low l u m i n o s i t y HII r e g i o n s . 

Ve a l s o compare t h e Ha and t h e r a d i o continuum f l u x e s o f t h e 
g i a n t HII r e g i o n s i n M81. F o r e a c h r e g i o n we c o n v o l v e t h e Ha and t h e 
r a d i o d a t a t o t h e same r e s o l u t i o n , i n t e g r a t e o v e r t h e same c o o r d i n a t e s , 
and c o r r e c t b o t h t h e r a d i o and o p t i c a l d a t a f o r l o c a l background i n t h e 
same way. Ve r e s t r i c t h e r e t o t h e HII r e g i o n s where t h e d e t e r m i n a t i o n 
o f t h e l o c a l background i s t h e l e a s t ambiguous and assume an e l e c t r o n 
t e m p e r a t u r e o f 1 0 ^ K. F o r t h e s e r e g i o n s t h e a v e r a g e r a d i o s p e c t r a l 
i n d e x i s - 0 . 0 9 ± 0 . 0 6 . F o r 25 s o u r c e s , t h e 20 cm and Ha d a t a y i e l d a 
mean v a l u e o f 1 . 0 ± 0 . 1 5 magni tudes f o r t h e v i s u a l e x t i n c t i o n A v ( 2 0 c m ) . 
F o r 19 s o u r c e s , t h e 6 cm and Ha d a t a y i e l d a mean v a l u e f o r A v ( 6 cm) 
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o f 1 . 0 ± 0 . 1 6 m a g n i t u d e s . The r e s u l t i n g d i s t r i b u t i o n o f e x t i n c t i o n 
a s a f u n c t i o n o f g a l a c t o c e n t r i c R ( s e e F i g . 2 ) shows c o n s i d e r a b l e 
s c a t t e r a t any g i v e n R and no s t r o n g t r e n d . 
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R ( A r c s e c ) 

F i g . 1 . R a d i a l d i s t r i b u t i o n o f g i a n t r a d i o HII r e g i o n s i n t h e p l a n e o f 
M81. The s o l i d h i s t o g r a m g i v e s t h e number o f g i a n t HII r e g i o n s p e r 
k p c 2 ; t h e dashed h i s t o g r a m , t h e 20 cm f l u x p e r k p c 2 from g i a n t HII 
r e g i o n s . Both h i s t o g r a m s a r e n o r m a l i z e d t o one f o r t h e 300-325 · · 
a n n u l u s . 

R ( A r c m i n ) 

F i g . 2 R a d i a l d i s t r i b u t i o n o f v i s u a l e x t i n c t i o n i n t h e p l a n e o f M81; 
A v ( 2 0 c m ) i s t h e v i s u a l e x t i n c t i o n d e t e r m i n e d from t h e 20 cm and Ha 
o b s e r v a t i o n s o f HII r e g i o n s . 
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