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ABSTRACT. We present the r e s u l t s of long s l i t spec troscopy and deep 
imaging of the quasar PKS 0812+02 and i t s environment, obta ined with 
the ESO 3·6πι t e l e s c o p e using the ESO Faint Objec t Spectrograph and 
Camera (EFOSC) and the B o i l e r and Chivens spec trograph . 

The r a d i o - l o u d QSO PKS 0812+02 i s l o c a t e d near the centre of a z = 0 . 4 0 
r i c h c l u s t e r of g a l a x i e s and has been shown to be surrounded by an 
extended o p t i c a l n e b u l o s i t y ( 5 , 6 ) . The radio morphology appears as a 
t y p i c a l asymmetric double source , with a s t rong north-western l o b e , 
c o i n c i d e n t with an o p t i c a l n o n - s t e l l a r o b j e c t of R ~ 22 mag that has 
been i n t e r p r e t e d as i t s o p t i c a l counterpart ( the b r i g h t e s t ever found) 
( 6 ) . A spectrum along the radio a x i s has shown a gaseous connect ion 
wi th a s t e e p v e l o c i t y grad ient and VLA o b s e r v a t i o n s have revea l ed a 
radio j e t connect ing the QSO with t h i s north-western hot spot ( 3 , 4 ) · 
With new s p e c t r o s c o p i c o b s e r v a t i o n s o f t h i s f e a t u r e , however, we have 
found c l e a r evidence f o r absorpt ion l i n e s t y p i c a l of an e l l i p t i c a l 
g a l a x y and emiss ion l i n e s t y p i c a l o f an a c t i v e ga laxy ( 1 ) . This o b j e c t 
must then be r e i n t e r p r e t e d as a b r i g h t s teep-spectrum radio g a l a x y , 
with a t o t a l luminos i ty ^CQ^Z ~ 5 · 1 0 2 5 Watt /Hz (reduced from ( 6 ) to 
the va lues H Q =100 km*s~ l e Mpc 1 and q 0 = 0 . 5 used throughout t h i s paper) 
a p p a r e n t l y i n t e r a c t i n g with the QSO. The spectrum shows a b l u e - s h i f t 
of about - 1 0 0 0 km/s with respec t to the QSO, and an e m i s s i o n - l i n e 
gaseous br idge with a continuous v e l o c i t y grad ient i s c l e a r l y 
connect ing the two o b j e c t s . There i s , furthermore, some evidence that 
the absorpt ion Balmer l i n e s i n the companion ga laxy are somewhat 
s t r o n g e r than in normal radio e l l i p t i c a l s . The d i r e c t images confirm 
that the QSO i s r e s i d i n g in a r i c h c l u s t e r of g a l a x i e s : we have 
counted about 80 n o n - s t e l l a r o b j e c t s i n s i d e a radius o f ~ 200 kpc 
(~ 60 a r c s e c ) ( the l i m i t i n g magnitude of our images i s ~ 2 2 . 5 - 2 3 ) , and 
the four b r i g h t e s t surrounding o b j e c t s are a l l g a l a x i e s with a 
r e d s h i f t c l o s e to that o f the c e n t r a l QSO ( 1 ) . A p r e l i m i n a r y 
deconvo lut ion sugges t s that the northern ex tens ion of the QSO may be 
another ga laxy in very c l o s e i n t e r a c t i o n and shows another o b j e c t 
embedded in the QSO 1s ea s t ern h a l o . In one of our s p e c t r a , we have 
d e t e c t e d a b s o r p t i o n l i n e s ( C a l l H and K, and the G band) a t a d i s t a n c e 
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o f 2 a r c s e c ( ~ 6 k p c ) f r o m t h e n u c l e u s , s u g g e s t i n g t h e p r e s e n c e o f a n 
e a r l y - t y p e g a l a x y h o s t i n g t h e QSO ( 1 ) · 

The s p a t i a l p r o f i l e s o f t h e e m i s s i o n l i n e s a r e c l e a r l y e x t e n d e d , 
p a r t i c u l a r l y a t P . A . = 1 9 5 , a n d t h e c o r r e l a t i o n o f t h e i r r a t i o s w i t h t h e 
d i s t a n c e f r o m t h e n u c l e u s i s c o n s i s t e n t w i t h p h o t o i o n i z a t i o n f r o m t h e 
c e n t r a l s o u r c e . I t has b e e n a r g u e d ( 2 ) t h a t t h e r e w o u l d be s u f f i c i e n t 
i o n i z i n g f l u x f r o m a QSO t o do t h i s . 

T h e e x t e n d e d gas shows c o m p l e x k i n e m a t i c s , a s i s e v i d e n c e d by t h e 
r e c e s s i o n v e l o c i t y d i s p l a y e d by t h e gas a t P . A . = 1 5 , b u t t h e 
a p p r o a c h i n g v e l o c i t y o f t h e g a s e x t e n d i n g t o t h e r a d i o g a l a x y a t 
P . A . = 3 4 0 . T h i s c o n s t i t u t e s some e v i d e n c e t h a t t h e l i n e - e m i t t i n g gas i s 
b e i n g s t r i p p e d f r o m t h e n e i g h b o u r i n g g a l a x i e s by t h e i n t e r a c t i o n w i t h 
t h e QSO, a n d t h i s p r o c e s s c o u l d be s t i l l a t w o r k i n t h e c a s e 
e x e m p l i f i e d by t h e b r i d g e b e t w e e n t h e QSO a n d t h e r a d i o g a l a x y . 
H o w e v e r o t h e r m e c h a n i s m s o f gas s u p p l y t o t h e c e n t r a l r e g i o n s o f t h e 
c l u s t e r , s u c h a s c o o l i n g f l o w s , c a n n o t be e x c l u d e d a p r i o r i . 

T h i s may be as c l e a r a n e x a m p l e as n a t u r e p r o v i d e s o f QSO a n d / o r 
g a l a x y n u c l e a r a c t i v i t y b e i n g f u e l e d by t h e a c c r e t i o n o f m a t e r i a l f r o m 
t h e i r n e i g h b o u r s . The a m b i e n c e p r o v i d e d by a m a s s i v e g a l a x y l y i n g i n 
t h e p o t e n t i a l w e l l o f a w e l l - p o p u l a t e d c l u s t e r i s c e r t a i n l y a n 
i m p o r t a n t c o m p o n e n t o f t h i s p a r t i c u l a r s i t u a t i o n . 
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