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Molecu la r gas in ac t ive ga lac t ic nuclei ( A G N ) m a y p lay m u l t i p l e roles: 

i t c an fuel a mass ive b lack hole , co l l imate j e t s , a n d / o r obscure a b road- l ine 

region f rom m o s t v iewing angles . In o rder t o u n d e r s t a n d t h e phys ica l s t a t e 

a n d k i n e m a t i c s of molecu la r gas in A G N , we are us ing t h e O w e n s Valley 

Mi l l ime te r A r r a y t o m a p several n e a r b y ac t ive galxies a t h igh reso lu t ion in 

t h e C O ( 2 - l ) l ine . O u r first t a r g e t is N G C 1068, which hos t s an obsc u re d 

b road - l i ne Seyfert nuc leus as well as an e x t e n d e d s t a r b u r s t . We acqu i red 

d a t a f rom 35 base l ines o u t t o 2 4 2 m , w i th 1 0 . 4 k m s " 1 r eso lu t ion . After 

c a l i b r a t i on w i t h M M A (Scoville et ai 1992), we s u b t r a c t e d a 23 m J y nuc l ea r 

c o n t i n u u m source f rom t h e visibil i ty d a t a a n d m a d e C L E A N m a p s w i t h 

A I P S . T h e r e su l t ing sensi t iv i ty in each l ine channe l is 32 m J y per 1.8" X 1.5" 

r o b u s t l y - w e i g h t e d b e a m ( 1 " = 7 0 p c a t 14.4 M p c ) . 

O u r i n t e g r a t e d in tens i ty m a p only weakly de tec t s t h e spira l a r m s which 

d o m i n a t e C O ( l - O ) m a p s , d u e t o severe p r i m a r y b e a m a t t e n u a t i o n . How-

ever , t h e r e is a s t r o n g de t ec t ion of molecu la r gas in t h e nuc leus (F igu re l a ) . 

T h i s s t r u c t u r e h a s a F W Z I l inewid th of 3 8 0 k m s - 1 , a p e a k Tb = 9 . 4 K , a n d 

a t o t a l ! > c o ( 2 - i ) = 5.5 Χ 1 0 7 Κ k m s - 1 p c 2 . T w o s t rong lobes lie t o t h e eas t 

a n d wes t of t h e c o n t i n u u m source b u t do no t t r ace t h e k i n e m a t i c m a j o r 

ax is , wh ich t h e l ine-wing channe l m a p s reveal t o have P A ~ 125°. Th i s an-

gle is s imi lar t o b o t h t h e P A = 135° H C N ( l - O ) k i n e m a t i c m a j o r axis found 

by Taccon i et ai (1994) a n d t h e P A = 113° parsec-scale ionized gas disk 

found b y Ga l l imore et al (1997) . Moving from t h e line wings to t h e l ine 

cen t e r , t h e red- a n d blue-shif ted channe l m a p s suggest s y m m e t r y a b o u t t h e 

"or ig in" ( i .e . t h e c o n t i n u u m source) . However , because none of t h e chan-

nel m a p s show reflection s y m m e t r y a b o u t t h e k i n e m a t i c m a j o r ax i s , t h e 

mo lecu la r gas in t h e nuc leus canno t be in a s imple flat disk. 

T h e k i n e m a t i c s m a y be cons i s ten t w i th inflow m o t i o n s a long a b a r , as 

sugges t ed by Tacconi et al. (1994) , or w i th a d i scon t inuous r ing . However , 

t h e y a r e also qua l i t a t ive ly cons is tent w i th a [nearly edge-on] w a r p e d disk. 
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Figure 1. (a) Integrated intensity in C0(2- l ) . Contours are ±1 , ±2, ±3n χ 5.5 
Jy b e a m - 1 km s - 1 . Cross marks position of the continuum source, (b) Position-velocity 
cut through the nucleus along PA = 125°. Contours are ±1, ±2n χ 60mJy b e a m - 1 . 

In th i s p i c t u r e , t h e k ink a t sys temic velocity in a pos i t ion-veloci ty cu t a long 

t h e k i n e m a t i c m a j o r axis (F igure l b ) is due t o t h e p r e d o m i n a n c e of l ine-

w ing gas in c i rcular r o t a t i o n a t smal l rad i i . W e can expla in t h e difference 

in T\y b e t w e e n eas t a n d west by a sl ight t i l t of t h e disk (in add i t i on t o a 

w a r p ) , wh ich le t s us see one disk surface t h a t is more d i rec t ly h e a t e d by t h e 

c e n t r a l eng ine t h a n t h e o t h e r . T h e sense of th i s t i l t would b e cons i s ten t w i th 

t h e obse rved ex t i nc t i on of emission from t h e ga laxy ' s na r row- l ine region 

( M a c c h e t t o et al 1994). 

W e h a v e also o b t a i n e d obse rva t ions of N G C 1068 in t h e C O ( l - O ) l ine . 

A t t h e 3 .6" x 3 . 5 " reso lu t ion of our C O ( l - O ) m a p , we find a nuc lear C O ( 2 -

l ) / ( l - 0 ) r a t i o [in K] of ~ 1.9, i nd i ca t i ng t h a t t h e gas we see h a s h igh 

exc i t a t i on t e m p e r a t u r e a n d low opt ica l d e p t h . W e also infer (for a G a l a c f î c 

convers ion fac tor ) a t m o s t a t o t a l nuc lear M h 2 = 8.3 Χ Ι Ο 7 Μ Θ . Th i s is lower 

t h a n t h e d y n a m i c a l m a s s w i th in 90 p c of t h e nuc leus , M^yn = 6.5 Χ 1 0 8 Μ Θ , 

wh ich we e s t i m a t e f rom t h e C O ( 2 - 1 ) l ine wings a s s u m i n g t h e y come from 

a n inne r , re la t ive ly flat p a r t of t h e nuc lear s t r u c t u r e . 
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