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The ra t io between t h e i n t e n s i t i e s of the va r ious CO l ine t r a n s i t i o n s , with 
t h e addi t iona l information about t he isotope abundance , should enable us 
to probe t h e opt ical depth in t h e molecular clouds in ga lax ies . There a re , 
of course , problems in i n t e r p r e t a t i o n as a r e su l t of t he unknown s t r u c -
t u r e of t h e clouds, t he i r d i s t r ibu t ion and t empera tu re . These problems 
become pa r t i cu la r ly impor tant s ince most of t he p r e sen t d a t a a re der ived 
in t he v ic in i ty of nuclei of ga lax ies . 

Before t h e a s t rophys ica l i n t e r p r e t a t i o n can begin we must ensu re 
t h a t our da t a , which comes from var ious te lescopes , many observers , and 
differing ca l ib ra t ing t echn iques , a re rea l ly compatible. Since m m - t e l e -
scopes are often used a t t h e extreme end of t he i r performance ( ape r tu re 
efficiencies of 25% and less) er ror beams are respons ib le for a large 
con t r ibu t ion to t h e received a n t e n n a t empera tu re . The coupling of t he 
a n t e n n a beam to a ga laxy is often not considered. In ter ferometers lose a 
large p a r t of t he t o t a l flux due to incomplete coverage of t h e v is ib i l i ty 
p lane . 

The one ga laxy which h a s been ex tens ive ly s tud ied by numerous o b -
s e r v e r s is M82. It is considered to be t he pro to type of s t a r b u r s t ac t i v i t y . 
Fully sampled maps are ava i l ab le for t he 1 2 C O ( 1 - 0 ) , 1 2 C 1 8 0 ( 1 - 0 ) , 
1 2 C O ( 2 - l ) , 1 3 C O ( 2 - l ) and 1 2 C O ( 3 - 2 ) l ines as well as in some o ther 
molecules (e.g. HCN, CN, HCO+) with sufficient angu la r reso lu t ion to probe 
t h e spa t i a l d i s t r ibu t ion of opt ical t h i ckness . A ro t a t i ng molecular r ing 
could be de l inea ted in t h e nuc lea r a rea . Also recombinat ion l ines h a v e 
been de tec ted in t h e r ing (Weliachew et al . , 1984) sugges t ing pa r t i a l 
ioniza t ion . The genera l conclusion, based on numerous obse rva t ions (see 
Loiseau e t al . , 1990; Turner e t al . , 1990) is t h a t considerable opt ical ly 
th in gas is seen in t h e nuc lea r a rea , possibly as a r e su l t of nuc lea r 
a c t i v i t y . Optical f i laments ind ica te an al igned s t r u c t u r e . An outflow from 
t h e nuc leus in t h e di rect ion of t h e minor axis ha s been observed (Bland 
and Tully, 1988). Measurements of both opt ical (Neininger e t al . , 1990) 
and radio (Reuter e t al . (a) , t h i s volume) polar iza t ion sugges t a dipolar 
magnet ic field in t h e nuc leus . Also t he CO(3-2) l ine is i n t ense in M82 
(Ti lanus e t al . , t h i s volume), bu t t h e final r e su l t on C O ( 3 - 2 ) / ( 2 - l ) r a t io 
needs fur ther ca l ibra t ion checks . Based on the r e s u l t s described above 
Lesch e t al . (1989) proposed a scenar io for t h e genera t ion of t he dipole 
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(poloidal) magnetic fields in t h e nuc leus by c u r r e n t s flowing in the ring 
amplified by t h e dynamo act ion . 

Another ga laxy with mild nuc lear a c t i v i t y is NGC 1808. Optical 
' s t r eamers ' and radio polar iza t ion measurements sugges t a magnetic field 
a l ignment in the di rect ion of t he minor ax is . A ro t a t i ng ring of CO and 
HI (Dahlem et al . , t h i s volume) is seen in t h e nuc leus of t h i s galaxy. The 
CO(2-.1)/(1-0) r a t ios a re t h e h ighes t (1.3*0.2 with a 43" beam) af ter M82 
(Dahlem et al . , 1990). This is due to a d i s k - l i k e (ring ?) CO(2 - l ) 
d i s t r ibu t ion in t h e nuc lea r a rea . An outflow is observed in t h e direct ion 
of t he s t r eamers . 

The ga laxy NGC 4945 is a sou the rn e d g e - o n sp i ra l , with wel l -known 
nuc lea r ac t iv i ty , possibly bar red . In t he nuc leus t h e peak CO(2-1 ) / (1 -0 ) 
r a t io is - 2 .0 . However, convolut ion to t he 43" beam reduces t h e ra t io to 
-1 .0*0.1 for the cen t ra l a rea . The CO(2-1 ) / (1 -0 ) r a t io drops fur ther in 
t h e spec t r a adjacent to t h e nuc leus . In t he disk of NGC 4945 the more 
u sua l va lue of - 0 . 7 * 0 . 1 , typ ica l for many nearby ga lax ies , is seen. 
Ring- l ike f ea tu re s h a v e been suggested (Whiteoak e t al . , 1990) by t h e 
1 2 C O ( 1 - 0 ) obse rva t ions (see also Whiteoak e t al . , t h i s volume). 

The obse rva t ions of CO and radio continuum of NGC 3628 again show 
t h e now familiar scenar io . There is a magnetic field de tec ted above and 
below t h e plane with mirror symmetry about t h e nuc leus . The 1 2 C O ( 2 - l ) 
shows a number of ro t a t ing ( r i ng - l i ke ?) f ea tu re s . The 1 3 C O ( 2 - l ) d a t a 
show a maximum in t he nuc leus , similar to M82, sugges t ing a c o n c e n t r a -
t ion of opt ical ly th ick mater ia l . Also t he CO(2-1 ) / (1 -0 ) r a t i o s are lower, 
fal l ing from 1.0 in t he nuc leus to 0.7 in t h e disk (Reuter e t al . (b), t h i s 
volume). 

It is i n t e r e s t i ng to note t h a t in sp i te of a dedica ted search of both 
n o r t h e r n and sou the rn ga lax ies not one object showed t h e pa ramete r s 
t h a t a re seen in M82. The ga lax ies described above all seem to h a v e 
r i n g - l i k e f ea tu res in t h e nucle i . Also NGC 613, 1068, 1097, 4736, e tc . all 
h a v e nuc lear r ings . Galaxies with r ings h a v e t h e h igher CO(2-1 ) / (1 -0 ) 
r a t i o s . Is t h i s r a t io an ind ica tor of nuc lear ac t iv i ty? 
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