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ABSTRACT. VLBI o b s e r v a t i o n s a t 18 and 6 cm wi th European b a s e l i n e s o f 
l engths up t o 15 and 23 m i l l i o n wavelengths r e s p e c t i v e l y have been used 
t o search f o r s t r u c t u r e in the quasar 4C39.25 on s c a l e s o f 10 t o 100 
m i l l i a r c s e c . No s i g n i f i c a n t s t r u c t u r e on these s c a l e s b r i g h t e r than 5 
pe rcen t o f the peak b r igh tness has been d e t e c t e d . The c o r e i t s e l f , how-
eve r appears t o be extended on a s c a l e o f 2 t o 4 m i l l i a r c s e c and v a r i a b l e 
in f l u x d e n s i t y . 

1. INTRODUCTION AND OBSERVATIONS 

4C39.25, a quasar wi th r e d s h i f t 0 .698 , i s one o f the ten s t r o n g e s t com-
p a c t sou rces a t cen t imet re wave lengths . Recent o b s e r v a t i o n s (Marcaide 
e t a l . 1985, Shaf fe r and Marcher 1985) have r e v e a l e d a weak, p robab ly 
superluminal f e a tu r e Ε between 2 s t a t i o n a r y components w i th f l u x d e n s i t y 
i n c r e a s i n g year by y e a r . A l a r g e r component Β wi th a s i z e o f about 3 mas 
b e s i d e the s t rong double was sugges ted by Baath e t a l . ( 1 9 8 0 ) . 

VLBI o b s e r v a t i o n s at 18 and 6 cm wi th European b a s e l i n e s have been 
made t o sea rch f o r s t r uc tu r e in the quasar on s c a l e s o f 10 t o 100 mas 
between March 30 and A p r i l 8, 1984. The c a l i b r a t i o n has been checked by 
us ing o b s e r v a t i o n s o f the unreso lved sou rces OQ208 (6 cm) and DA193 
(18 c m ) . The c a l i b r a t i o n was l e s s accura te than e x p e c t e d , owing t o the 
p o o r weather c o n d i t i o n s during the o b s e r v a t i o n s , and the e r r o r in f r i n g e 
ampli tude i s es t imated t o be l e s s than 10 p e r c e n t . 

2 . RESULTS AND DISCUSSION 

The hybr id maps a t two f r equenc ies show that the emiss ion o r i g i n a t e s 
mos t ly in a b r i g h t , nea r ly unreso lved c o r e . The f r i n g e amplitudes show 
peak- to -peak v a r i a t i o n s o f about 20 p e r c e n t on the l o n g e s t b a s e l i n e , 
i n d i c a t i n g that the c o r e i s s l i g h t l y r e s o l v e d , and i s more compact a t 
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6 cm than a t 18 cm. There i s e v i d e n c e f o r a weak ex t ens ion t o the n o r t h -
wes t , a l though t h i s i s a t a l e v e l o f o n l y 5 pe rcen t o f the peak b r i g h t -
n e s s . I t i s a l s o p resen t (a t l e v e l o f 1%) a t 5 GHz and i s thus p robab ly 
r e a l . There are no o the r extended fea tu res s t r o n g e r than 2 pe rcen t o f 
the maximum in the maps. 

The parameters o f the f ea tu re s ob ta ined from model f i t t i n g are 
shown in Table I . The c o r e appears t o be e longa ted in d i r e c t i o n s c o n s i s -
t e n t w i th tha t o f the compact double ( -81 d e g . ) and o f the a r c s e c s t r u c -
tu re (-100 d e g . ; Browne e t a l . 1982) r e s p e c t i v e l y . The r e s u l t s imply a 
s teep-spec t rum fea tu re wi th a s i z e o f 3 .6 mas a t 18 cm, e l o n g a t e d in 
P .A.=-105 d e g . surrounding the c o r e . I t seems t o be component Β sug-
ge s t ed by Baath e t a l . . 

The weak extended fea tu re w i th 16 and 18 mas sepa ra t ion t o the 
c o r e and P .A.=-26 deg . has a s p e c t r a l index o f about - 0 . 6 3 , and a s i z e o f 
about 10 mas. I t perhaps i s o n l y s t r u c t u r e on the in termedia te s c a l e s 
r e v e a l e d in these o b s e r v a t i o n s . 

Table I . S t ruc tu r a l parameters deduced from the model f i t t i n g 

Freq- T o t a l Parameters o f the f ea tu re s ( 1984.25 ) 

uency f l u x Flux Separ . P.A. o f Major A x i a l P .A. o f 
d e n s i t y d e n s i t y from sepa r . a x i s r a t i o major 

c o r e a x i s 
(GHz) ( Jy) (Jy) (mas) ( d e g . ) (mas) ( d e g . ) 

5 5 .9 5 .1 0 0 2 .0 0 .2 -81 
0 .1 16 -26 7 0 .4 -33 

1.66 3 .3 2 .7 0 0 3 .6 0 .5 -105 
0 . 2 18 -26 11 0 .5 -95 

4C39.25 shows s low v a r i a t i o n s in i t s f l u x d e n s i t y a t cen t ime t re 
wavelengths , on a t i m e - s c a l e o f y e a r s . At 5 GHz, the f l u x d e n s i t y has 
dec reased from 9 .0 Jy a t epoch 1974.1 (Paul iny-Toth e t a l . 1981) t o 
5.9 Jy at 1984 .25 . At 1.66 GHz, however, the f l u x d e n s i t y has remained 
cons tan t a t about 3 .3 Jy o v e r the same i n t e r v a l (Baath e t a l . and our 
d a t a ) . The f a c t tha t the re has been no s i g n i f i c a n t change at 1.66 GHz 
in s p i t e o f the c o n s i d e r a b l e dec rea se at 5 GHz a l s o suppor ts the e x i s -
t ence o f f e a t u r e B. As Baath e t a l . i n d i c a t e d tha t about 80 p e r c e n t 
o f the emiss ion a t 1.66 GHz should a r i s e from component Β and the a r c -
s e c s t r u c t u r e . The observed v a r i a t i o n o f f l u x d e n s i t y a r i s e s mos t ly 
from the compact t r i p l e x . 
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