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1 . I n t r o d u c t i o n 

S t a r b u r s t ga laxies a re powered by newly formed mass ive s t a r s , a n d a r e 

heav i ly o b s c u r e d by d u s t , p roh ib i t i ng t h e U V a n d op t i ca l s tud i e s . A fine-

s t r u c t u r e l ine from Ne+ ion ([Ne II] 12.8 μπ ι ) is usual ly t h e b r i g h t e s t mid-

i n f r a r e d ( M I R ) l ine e m i t t e d from s t a r b u r s t ga laxies . T h e [Ne II] l ine suffers 

f rom far less d u s t ex t inc t ion t h a n t h e op t ica l l ine does , a n d hence it is often 

used as a p r o b e for s t a r b u r s t p rope r t i e s of g a l a x i e s ( A c h t e r m a n n & Lacy , 

1995; R o c h e et α/., 1991). However , t h e [Ne II] l ine should no t b e used as t h e 

phys i ca l p r o b e unless t h e r e l a t ionsh ip be tween Ne"1" a b u n d a n c e a n d s p e c t r a l 

t y p e of t h e ioniz ing s t a r is es tab l i shed for very dusty H II regions. T o s t u d y 

t h i s , we s t a r t e d t h e [Ne II] l ine survey t o w a r d d u s t y u l t r a c o m p a c t ( U C ) H 

II reg ions in ou r Ga laxy . T h e U C H II regions a re powered by newly formed 

e a r l y - t y p e s t a r s whose spec t r a l t y p e can b e inferred from the i r r ad io a n d 

f a r - i n f r a r ed (F IR) p r o p e r t i e s . 

2 . O b s e r v a t i o n s a n d R e s u l t s 

[Ne II] 12.8 μ ιη ΐ ΐηβ obse rva t ions have been m a d e w i th t h e 2 .3m te lescope 

a t W y o m i n g Inf rared O b s e r v a t o r y ( W I R O ) on 15-18 M a r c h 1997, us ing a 

M I R F a b r y - P e r o t I m a g e r ( M I R F I ) deve loped a t N a g o y a U n i v e r s i t y ( W a t a r a i 

et α/., 1996) . M I R F I p rov ides t h e [Ne II] l ine flux w i t h spec t r a l resolving 

p o w e r of 1500 over a field of 10" X 10" w i t h a p l a t e scale of 2 " / p i x e l ( 5 X 5 

p ixe l ) . 

A m o n g t h e 9 U C H I I regions observed so far, t h e [Ne II] emiss ion 

w a s d e t e c t e d f rom 6 regions . T h e n t h e [Ne II] flux is cor rec ted for t h e 

i n t e r s t e l l a r ex t i nc t i on , a n d us ing t h e 2cm c o n t i n u u m flux o b t a i n e d f rom 
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r a d i o V L A o b s e r v a t i o n s ( W o o d & Churchwel l , 1989; K u r t z et a/., 1994), t h e 

N e + a b u n d a n c e ( [ N e + / H + ] ) is der ived . T h e resu l t s a re shown in t a b l e 1, 

t o g e t h e r w i t h spec t r a l t y p e of ionizing s t a r inferred from F I R a n d r a d i o 

p r o p e r t i e s ( m o s t l y from W o o d & Churchwel l a n d K u r t z et ai). T h e va lues 

w i t h a n as te r i sk a r e p r e l im ina ry ones . 

TABLE 1. Observed UC H II regions and their Ne + abundance 

Name Galactocentric 
Distance [kpc] 

Interstellar 
Extinction(Av )[mag] 

Spectral Type 
FIR / radio 

[ N e + / H + ] 
xlO 4 

G29.96-0.02 4.4 15 05 / 05.5 0.78 
W51d 6.7 20 04.5 / - 0.10 
K3-50A 9.4 30 06 / 05.5 0.03* 
Mon R2 9.3 23 - / BO 0.03* 
G35.20-l.74 6.2 23 09.5 / 09 0.22* 
G45.12+0.13 7.1 25 05.5 / 06.5 0.26* 
G133.95+1.06 11. 6 BO / 09.5 <0.01 
G192.58-0.04 11. 5 Bl / B0.5 <2.0 
G76.38-0.62 8.3 22 B2 / Bl <1.4 

3 . D i s c u s s i o n 

T h e [Ne II] emiss ion was n o t de t ec t ed from U C H II regions powered by t h e 

B 0 a n d l a t e r Β s t a r s . T h i s is r ea sonab le because t h e ion iza t ion p o t e n t i a l of 

Ne° (21 .56eV) is h igher t h a n t h a t of H(13 .6eV) , a n d t h u s B0 ( a n d l a t e r B ) 

s t a r s c a n n o t p r o d u c e N e + reg ions . On t h e o the r h a n d , if t h e s p e c t r a l t y p e is 

0 7 or ear l ier t h a n 0 7 , one wou ld expec t t h a t Ne"1"1" is a m a j o r species a n d 

h e n c e t h e N e + a b u n d a n c e is re la t ively smal l . However , t h e resu l t s does no t 

show such a t r e n d . In a d d i t i o n , 2 " / p i x e l spa t i a l resolving power of M I R F I 

n o w enab les us t o inves t iga t e spa t i a l d i s t r i bu t ion of [ N e + / H + ] for s o m e 

o b j e c t s . T h i s will be desc r ibed in W a t a r a i et α/., 1997. 
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