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C E N T R A L R E G I O N S O F N E A R B Y S P I R A L G A L A X I E S 

K. SAKAMOTO, S. K. OKUMURA AND S. ISHIZUKI 

Nobeyama Radio Observatory; Nagano, 384-13, Japan 

AND 

Ν. Z. SCOVILLE 

Caltech; MS 105-24, Pasadena, CA, 91125, USA 

W e h a v e done a C O ( l - O ) imag ing survey of t h e cen t r a l regions of n e a r b y 

sp i ra l ga lax ies us ing t h e N o b e y a m a a n d O w e n s Valley Mi l l imeter A r r a y s . 

T h e su rvey a i m s t o revea l t h e nuc lea r gas p rope r t i e s in normal ga laxies 

t h a t h a v e been p a i d re la t ive ly l i t t le a t t e n t i o n c o m p a r e d t o Seyfer ts , me rg -

e r s , a n d u l t r a l u m i n o u s I R A S galaxies . T h e s a m p l e consis ts of 20 galaxies 

t h a t m e e t t h e following cr i te r ia : (1) i < 70° (2) δ > + 5 ° (3) IcodV > 

10 K ( T ^ ) k m s " 1 in t h e F C R A O E x t r a g a l a c t i c C O Survey (4) n o ev idence 

of significant p e r t u r b a t i o n (e.g. m e r g i n g ) . No select ion was m a d e on t h e 

bas i s of nuc l ea r ac t iv i ty or I R A S d a t a . T h e average d i s t ance of t h e galaxies 

is 15 M p c a n d t h e ave rage l inear reso lu t ion is 300 p c . 

T h e i n t e g r a t e d in t ens i ty m a p s in F ig . 1 show t h e d ivers i ty of gas d is t r i -

b u t i o n s . I t is n o t a b l e , however , t h a t m a n y galaxies h a v e s t r ong concen t ra -

t i ons of mo lecu la r gas a t t h e nuc leus . T h e e x p o n e n t i a l scale l eng th of t h e 

gas d i s t r i b u t i o n is less t h a n 0.5 k p c in 10 galaxies a n d less t h a n 1 k p c in 

15 ga lax ies . T h e la rge f requency of gas concen t r a t i on itself m a y b e p a r t l y 

d u e t o select ion cr i te r ion (3 ) . However , an in t e re s t ing po in t is t h a t in sp i te 

of t h e huge gas c o n c e n t r a t i o n s (Mgas(r < 500pc) ~ 1 — 3 Χ 1 0 8 Μ Θ ) , t h e r e 

a r e only t w o Seyferts in our s a m p l e . T h i s sugges ts t h a t t h e a m o u n t of gas 

in t h e c e n t r a l k i loparsec is no t a cri t ical factor for hos t i ng h igh- luminos i ty 

A G N . T h e o t h e r i n t e r e s t i n g po in t is t h a t t h e gas co n cen t r a t i o n s a re found 

n o t only in b a r r e d galaxies b u t also in u n b a r r e d ga laxies . T h e r e a re four SA 

spi ra ls in o u r s a m p l e t h a t h a v e a x i s y m m e t r i c gas d i s t r ibu t ions a n d show lit-

t l e non-c i rcu la r m o t i o n s (i .e. , N G C 4014, 4414, 4826, 5055) . T h r e e of t h e m 

h a v e nuc l ea r gas c o n c e n t r a t i o n s . Clear ly b a r - i n d u c e d s t r e a m i n g is no t t h e 

on ly m e c h a n i s m which can c rea te a nuc lea r gas c o n c e n t r a t i o n . 
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Figure 1. CO(l-O) emission in the central regions of 20 nearby spiral galaxies observed 
with the Nobeyama and Owens Valley Millimeter Arrays. NGC 5194 is from Kohno et 
al (1996, ApJ, 461, L29). 
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