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S t a r b u r s t ac t iv i ty is often heavi ly obscured by d u s t . T o see t h r o u g h 

t h e d u s t a n d m e a s u r e t h e full e x t e n t , power a n d d y n a m i c s of t h e s ta r -

b u r s t , we a re su rvey ing hyd rogen r ad io r e c o m b i n a t i o n l ines ( R R L s ) from 

famous n e a r b y s t a r b u r s t galaxies . Exp lo i t ing t h e improved sens i t iv i ty a n d 

d y n a m i c r a n g e of a p e r t u r e synthes i s a r r a y s such as t h e V L A a n d t h e A T 

a n d mi l l ime te r -wave te lescopes such as S E S T a n d t h e I R A M - 3 0 m te lescope , 

we h a v e sea rched for R R L s in a b o u t 25 s t a r b u r s t ga laxies . R R L s have been 

d e t e c t e d in 14 ga lax ies . T h e obse rva t ions were m a d e var iously a t 1.4, 4 .9 , 

8.4, 86 , 135 a n d 232 G H z ( A n a n t h a r a m a i a h et al 1993, Z h a o et al 1996, 

1997, P h o o k u n et al 1997). T a b l e 1 s u m m a r i z e s t h e obse rva t i ons . In all t h e 

cases t h e d e t e c t e d l ine o r ig ina tes in t h e nuc lea r s t a r b u r s t region a n d t h e 

emiss ion region is resolved w i th a b e a m of 1 — 3 " . 

TABLE 1. Summary of Recombination line Observations 

Telescope Galaxies Observed (Detections are in bold) ν (GHz) 

VLA N G C 2 5 3 , NGC 262, NGC 520, N G C 660 , 

NGC 1068, N G C 1 3 6 5 , NGC 1614, N G C 2 1 4 6 , 

NGC 3079, N G C 3 6 2 8 , N G C 3 6 9 0 , NGC 6240, 8-9 
NGC 6946, NGC 7582, M 83 , A r p 2 2 0 , 
I C 6 9 4 

ATCA NGC 1808, N G C 1 0 6 8 , N G C 3 2 5 6 , N G C 4 9 4 5 , 

NGC 6221, NGC 7552, Circinus 8-9 
SEST N G C 2 5 3 , N G C 4 9 4 5 NGC 1365, Circinus 90, 135, 230 
IRAM-30 m N G C 3 6 2 8 , N G C 4 1 5 1 , A r p 2 2 0 145 and 230 

T h e l ine a n d c o n t i n u u m s t r e n g t h s from t h e s t a r b u r s t regions a re used 

t o c o n s t r a i n t h e phys ica l cond i t ions such as t e m p e r a t u r e , dens i ty a n d m a s s 
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of t h e ionized gas . In o rde r t o b e cons is ten t w i th t h e p r e d o m i n a n t l y non-

t h e r m a l r a d i o s p e c t r u m of t h e nuc lea r region, t h e t h e r m a l gas t h a t gives 

rise t o t h e obse rved r e c o m b i n a t i o n l ine ha s t o ar ise in a collect ion of high 

d e n s i t y ( > 1 0 3 c m " 3 ) c o m p a c t HI I regions . T h e HI I regions occupy only 

a smal l f ract ion of t h e vo lume in t h e nuc lear region wi th filling fac tors 

~ 1 0 ~ 4 - 1 0 ~ 6 . T h e der ived p a r a m e t e r s p rov ide in fo rmat ion a b o u t t h e 

n u m b e r of h i g h - m a s s s t a r s formed in t h e s t a r b u r s t a n d t h e flux of L y m a n 

c o n t i n u u m p h o t o n s . Tab le 2 gives t h e observed a n d der ived p a r a m e t e r s for 

s o m e of t h e ga lax ies . 

TABLE 2. Some Observed and Derived Parameters (for T e = 5000 K) 

Galaxy Dist H92a Flux Size Density Filling MHII NLyc 
1 0 - 2 3 10 3 factor 10 5 1 0 5 3 

Mpc W m" 2 pc cm" 3 Mq s" 1 

N G C 3 6 2 8 11.5 8.6 500 50 3 χ 1 0 " 7 0.34 9.2 

I C 6 9 4 40 3.9 950 5 1 χ 1 0 " 5 5.7 16 

N G C 1 3 6 5 22 12.0 1500 5 1 χ 1 0 - 6 2.3 6.2 

A r p 2 2 0 74 3.5 1900 10 3 χ 1 0 " 7 2.0 12 

M 8 3 6.7 2.8 530 10 3 χ 1 0 " 5 0.06 0.33 

N G C 2 1 4 6 12.8 2.7 370 10 2 χ 1 0 ~ 6 0.1 0.68 

N G C 2 5 3 3.4 44.5 90 10 2 χ 1 0 " 2 2.2 1.2 

N G C 6 6 0 11.3 5.6 640 5 4 χ 1 0 " 6 0.67 1.8 

T h e a n g u l a r reso lu t ion of some of t h e r e c o m b i n a t i o n l ine obse rva t i ons 

a r e in t h e r a n g e 1"- 3"which al lows t h e s t u d y of k inema t i c s in t h e nuc lea r 

region a n d an e s t i m a t i o n of t h e d y n a m i c a l m a s s . T h e e s t i m a t e d d y n a m i c a l 

m a s s e s a re genera l ly 1 0 3 —10 4 t imes t h e ionized gas m a s s . In a lmos t all cases 

in wh ich t h e l ine region is resolved, t h e observed k inemat i c s in t h e nuc lea r 

region i n d i c a t e a r o t a t i n g c i rumnuc l ea r disk. In a few cases , a n o m o l o u s 

ve loc i ty fea tu res a re obse rved . In t h e case of N G C 2 5 3 , t h e obse rved t w o 

d imens iona l veloci ty field can b e i n t e r p r e t e d in t e r m s of t w o p e r p e n d i c u l a r 

r o t a t i n g r ings a n d a c o u n t e r - r o t a t i n g r ing of ionized gas wi th in t h e c e n t r a l 

100 p c . I t could a lso b e i n t e r p r e t e d in t e r m s of a secondary b a r ins ide t h e 

k n o w n p r i m a r y b a r ( A n a n t h a r a m a i a h a n d Goss 1996). 
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