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In 1993 I h a v e s t a r t e d an obse rva t iona l p r o g r a m t o search for decoupled 

ga lac t i c nuclei w i t h t h e M u l t i - P u p i l Field S p e c t r o g r a p h ( M P F S ) of t h e 6m 

te le scope (Afanas iev et al . 1990); a list of 34 n o r t h e r n c a n d i d a t e galaxies 

w i t h p h o t o m e t r i c a l l y d i s t inc t red nuclei (S i l ' chenko 1994) is used . 

T h e inves t iga t ion of a decoupled nucleus now inc ludes obse rva t ions w i t h 

t h e M P F S in t h e green ( λ λ 4 8 0 0 - 5 4 0 0 ) a n d in t h e red ( λ λ 6 2 0 0 - 6 9 0 0 ) t o 

c o n s t r u c t m a p s of c o n t i n u u m a n d emission-l ine in tens i t i e s , of ionized-gas 

a n d s te l la r veloci t ies , as well as rad ia l profiles of absorp t ion- l ine equiva-

l en t w i d t h s . T h e p r i m a r y r educ t ion is m a d e wi th t h e sof tware deve loped 

in t h e Specia l As t rophys i ca l O b s e r v a t o r y (Vlasyuk 1993). T h e analys is of 

2 D veloci ty fields consis ts of looking for local veloci ty e x t r e m e s ins ide a 

few a rcseconds f rom t h e nuclei a n d of verifying a c i rcular cha rac t e r of t h e 

r o t a t i o n . T h e l a t t e r is m a d e by e x a m i n i n g an a z i m u t h a l d e p e n d e n c e of ob-

served cen t r a l l ine-of-sight veloci ty g r a d i e n t s . If c i rcular c h a r a c t e r of ro t a -

t ion is p roved , we i n t e r p r e t an exis tence of c i r cumnuc lea r velocity e x t r e m e s 

as ev idence for d y n a m i c a l decoupl ing . As for chemical ly d is t inc t nucle i , we 

d e t e c t t h e m as a b r u p t d r o p of absorp t ion- l ine s t r e n g t h s on t h e r ad ia l pro-

files. Now m o r e t h a n a half of all c a n d i d a t e s a re s tud ied , a dozen of new 

ce r t a in chemica l ly decoupled nuclei are found. Below a re some e x a m p l e s . 

T h r e e i so la ted regu la r sp i ra l ga laxies , N G C 7331 , 5533 , a n d 4826, d e m o n -

s t r a t e a chemica l d i s t inc tness of the i r unreso lved nuclei in c o m b i n a t i o n w i t h 

c i rcu lar p l a n a r co ro t a t i on of gas a n d s t a r s in t h e cen te r s . N G C 2841 is also 

a Sb i so la ted regu la r ga laxy , b u t i ts inves t iga t ion w i th t h e 6m a n d l m tele-

scopes of S A O R A S has revealed p a r t i c u l a r p rope r t i e s of t h e cen t r a l p a r t 

(S i l ' chenko e t a l . 1997) . Besides t h e unreso lved chemical ly decoupled nu -

cleus p resence , t h e ionized gets ins ide i ? = 4 " r o t a t e s o r thogona l ly t o s t a r ro-

t a t i o n , a n d some signs of k inemat i ca l ly decoupled s te l lar c o m p o n e n t in t h e 

bu lge a r e also p re sen t . After f indings in N G C 2 8 4 1 , two len t icu la r po l a r - r i ng 

ga lax ies were s t u d i e d , N G C 2685 a n d IC 1689. T h e chemical ly decoupled 
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nucle i a r e d e t e c t e d in b o t h of t h e m ; an age d i s t inc tness is also poss ib le for 

t h e nuc l eus in IC 1689 (S i l ' chenko 1998). 

W e can p o i n t ou t t w o c o m m o n fea tures which m a y be re la ted t o a n 

or ig in of chemica l ly decoupled nuclei . 

F i r s t ly , a lmos t all t h e galaxies a re known t o have dynamica l ly decou-

pled s te l la r a n d / o r gaseous s u b s y s t e m s . N G C 4826 has t w o c o u n t e r r o t a t -

ing gaseous disks ( B r a u n et al . 1992, 1994; R u b i n 1994; Rix et a l . 1995) . 

N G C 2 8 4 1 , 2685 , a n d IC 1689 have po la r gaseous disks of different sizes. 

N G C 7331 ( P r a d a et a l . 1996) a n d 2841 have " c o u n t e r r o t a t i n g " bu lge com-

p o n e n t s . In some cases m u l t i - c o m p o n e n t s t r u c t u r e is seen on p h o t o m e t r i c 

d a t a : N G C 5533 a n d 7331 have two exponen t i a l disks, inner a n d o u t e r . 

Secondly , often an age difference be tween stel lar p o p u l a t i o n s of a chem-

ically decoup led nuc leus a n d of i t s ou t sk i r t s can b e de tec ted : s t a r s of t h e 

chemica l ly decoup led nuclei a re on t h e average younger . 

T h i s set of obse rva t i ona l p rope r t i e s allows us t o suggest w h a t m a y re-

sul t in chemica l d i s t inc tness of nucle i . Mul t ip l e gaseous s u b s y s t e m s i m p l y 

gets a cc re t i on even t s . Mul t ip l e s tel lar subsys t ems imply several d i sc re te s t a r 

f o r m a t i o n e p o c h s . Younger ages of s t a r s in decoupled nuclei imp ly one of 

t h e l a t e s t s t a r fo rma t ion epochs t o b e localized in t h e nuclei . So we sup-

pose t h a t a ga l axy h a d acc re ted once a large gaseous c loud. In a sp i ra l 

g a l a x y w i t h i t s own large-scale gaseous disk, th i s disk h a d to b e s t rong ly 

t u r b u l i z e d , a n d t h e o w n gas of t h e ga laxy h a d t o fall p a r t l y i n t o t h e cen te r 

h a v i n g p rovoked a s econda ry nuc lea r s t a r fo rmat ion b u r s t which p r o d u c e d 

new h i g h - m e t alii ci ty s t a r gene ra t i on looking now as a chemical ly decoupled 

n u c l e u s . A c c r e t e d gas was ini t ia l ly beyond t h e global disk of t h e ga laxy, so 

i t s drift t o t h e cen te r was no t so effective due t o smal ler viscosi ty a n d dy-

n a m i c a l f r ic t ion. I t is m o r e p r o b a b l e t h a t a final d i s t r i bu t ion of t h e acc re t ed 

gas m a y b e e x t e n d e d e n o u g h ; i t could b e t r ans fo rmed i n t o s t a r s ( N G C 2841 

a n d 7331) or r e m a i n in gaseous form ( N G C 4826) . 

T h e work was s u p p o r t e d b y t h e g r a n t of t h e Russ ian F o u n d a t i o n for 

Bas ic Resea rch N o . 95-02-04480. 
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