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SS433 i s thought t o be a binary system from which two a n t i p a r a l l e l 
beams are e j e c t e d at 0 . 2 6 c . An e x c e l l e n t review o f t h i s p e c u l i a r o b j e c t 
has been g iven by Margon ( 1 9 8 4 ) . The s o - c a l l e d "kinemat ic model" 
d e s c r i b e s the p reces s ing motion o f . t h e beams. They can be oK~^rv over 
at l e a s t 8 o rde r s o f magnitude in d i s t a n c e : from 1 0 l 2 cm to 1θ20 cm. 

We have i n v e s t i g a t e d the beams o f SS433 on s c a l e s o f 1 0 ^ cm. A 
s e r i e s o f 6 European VLBI Network o b s e r v a t i o n s a t 5 GHz was made in May 
1985 a t two-day i n t e r v a l s , using Mark I I I r eco rd ing in Mode E. In the 6 
hybrid maps we have ob ta ined , the dynamic range i s t y p i c a l l y 50 t o 1. 
Maps 2 and 3 which are shown in Figure 1 d i s p l a y a l l the c h a r a c t e r i s t i c 
f ea tu res o f t h i s s e r i e s . We have drawn the p r o j e c t i o n on the sky o f the 
beam t r a j e c t o r i e s as p r ed i c t ed by the 5-parameter kinemat ic model 
(Margon, 1984) by adopt ing a d i s t ance o f 5 k p c . The p r e d i c t e d e j e c t i o n 
angle was almost a t r i g h t angles t o the l i n e o f s i g h t . 

There i s a s t rong (75 mJy), v a r i a b l e , unreso lved c o r e , which 
con t a in s a l a rge f r a c t i o n o f the t o t a l f l ux d e n s i t y . Sometimes the 
c e n t r a l s t r uc tu r e i s e longa ted a long the p r e c e s s i o n l o c u s ; t h i s may be 
r e l a t e d t o subsequent unresolved e j e c t i o n e p i s o d e s . A d d i t i o n a l l y there 
are d i s c r e t e emiss ion patches ( t o t a l f l ux dens i ty t y p i c a l l y 20 mJy). 
They are unresolved perpendicular to the model t r a c e , but much broader 
a long i t . In gene ra l , a l l maps are qu i t e symmetric, which suppor ts our 
c h o i c e o f the b r i g h t e s t c e n t r a l knot as the c o r e . There i s no emiss ion 
beyond 100 mas (500 AU) in any o f our maps. 

When the l o c u s o f the b r i g h t e s t p o i n t s in each map i s f o l l o w e d 
from map t o map, the ra te o f d ive rgence i s found t o be ( a t most) three 
quar ters o f that p r e d i c t e d . This i s u n l i k e l y t o be due t o a low e j e c t i o n 
v e l o c i t y or a very deviant e j e c t i o n a n g l e : such l a rge d e v i a t i o n s have 
never been seen in e a r l i e r r ad io or o p t i c a l data , and are not observed 
in s imultaneous o p t i c a l spec t r a (Vermeulen e t a l . , in p r e p a r a t i o n ) . The 
symmetric f l ux dens i ty d i s t r i b u t i o n i s hard t o r e c o n c i l e with the 
d i f f e r e n t i a l Doppler boos t ing expected a t deviant e j e c t i o n a n g l e s . We 
b e l i e v e i t i s much more p l a u s i b l e that we observe a s e r i e s o f b l o b s 
which pass through a zone where they b r igh ten , a f t e r which they decay 
in f l ux d e n s i t y . We can decompose the emiss ion patches a long the model 
t r ace i n t o subs t ruc tu re s , which are un reso lved , and which move in 
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accordance with the kinematic model . The "br igh ten ing zone" i s l o c a t e d 
at about 50 mas (4 χ 1 0 ^ cm) from the c e n t r e . We do not observe the 
b r i g h t e s t s p o t s o f emiss ion t o be s t a t i ona ry in our s e r i e s o f maps 
s i n c e , when there i s a s u c c e s s i o n o f b l o b s ra ther than a cont inuous j e t , 
each o f these w i l l dominate the appearance o f the maps f o r some t ime . 

The decay time by synchrot ron r a d i a t i o n f o r the r e l a t i v i s t i c e l e c -
t rons in the observed b l o b s i s some 106 y e a r s . The re fo re , the observed 
f l ux dens i ty decay a f t e r the b l o b s have passed the b r igh ten ing zone i s 
probably due t o a d i a b a t i c expans ion . The s t e l l a r wind emanating from 
the normal s t a r in the SS433 system, i f moving a t 2000 km/s, t r ave r se s 
3 χ 1015 cm in one p r e c e s s i o n p e r i o d . This i s t h e r e f o r e the l a r g e s t 
d i s t a n c e a t which any wind gas which may have been d i s turbed by a b l o b 
can be f u l l y r ep len i shed b e f o r e the next b l o b p a s s e s . Hence, expansion 
o f the b l o b s beyond the b r igh ten ing zone cou ld be expla ined by the 
r e l a t i v e absence o f c o n f i n i n g mater ia l t h e r e . 

The nature o f the b r igh ten ing zone i s u n c l e a r . Because the beams 
are e v i d e n t l y composed o f d i s c r e t e c l o u d s , a s p e c u l a t i v e exp lana t ion i s 
a v a i l a b l e which needs no assumptions about the ex te rna l medium. An e j e c -
ted clump o f gas deve lops a bow shock which p o i n t s backward at the Mach 
a n g l e . Because the e j e c t i o n d i r e c t i o n p r e c e s s e s , and s i n c e a l l b l o b s 
move a t the same speed , each b l o b w i l l over take the bow shock o f i t s 
p r e c u r s o r . When t h i s happens, dens i ty enhancement, p a r t i c l e a c c e l e r a -
t i o n through tu rbu lence , o r compression o f the magnetic f i e l d , cou ld 
a l l lead t o b r i g h t e n i n g . 

Re fe rence : Margon, B. Ann. Rev. A s t r . As t rophys . 22 , 507-536 (1984) 
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Figure 1 : Maps 2 and 3 o f the s e r i e s o f 6 EVN o b s e r v a t i o n s o f SS433. 
The e l l i p s e a t lower l e f t i s the FWHM o f the r e s t o r i n g beam. Contour 
l e v e l s are drawn a t - 2 , 2 , 4 , 8 , 1 6 , 3 2 , 6 4 and 90 percent o f the peak f lux 
l e v e l in each map. Marks a long the kinematic model l o c u s are present at 
two-day i n t e r v a l s . We d i s p l a y a c r o s s c u t o f the maps a long t h i s l o c u s , 
with the h o r i z o n t a l a x i s l a b e l l e d in days s i n c e the assumed e j e c t i o n . 
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