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We have analyzed the cm-wavelength f l u x and p o l a r i z a t i o n o b s e r v a t i o n s 
o f four a c t i v e o b j e c t s (3C 279, OT 081, BL Lacer tae , and 3C 446) f o r 
which the data e x h i b i t s igna tures o f shocks . Common c h a r a c t e r i s t i c s o f 
these sources a re : high degrees o f p o l a r i z a t i o n , l a rge changes in the 
p o l a r i z e d f l u x during ou tbu r s t s ; and s t a b l e p o s i t i o n angles o f the 
e l e c t r i c v e c t o r ove r long p e r i o d s . 

In 3C 279, OT 081 and BL Lac shock r e g i o n s in the j e t f low 
apparent ly dominate the i n t eg ra t ed p o l a r i z a t i o n from the s o u r c e . Ob-
s e r v a t i o n a l ev idence f o r t h i s a re : 1) during h i g h l y p o l a r i z e d ou tburs t s 
the p o s i t i o n angles are p a r a l l e l t o the observed VLBI s t ruc tu re s 
( ev idence f o r an ax i a l compression in the j e t f l o w ) , and 2) the sources 
e x h i b i t l a r g e , rap id f r a c t i o n a l changes i n p o l a r i z e d f l u x . During 
q u i e s c e n t phases the p o l a r i z a t i o n e l e c t r i c v e c t o r i s o f t en pe rpend icu l a r 
t o the VLBI s t ruc tu re (90 degrees from the o r i e n t a t i o n during b u r s t s ) . 

In 3C 446 the p o s i t i o n angle has remained nea r ly cons t an t , p e r -
pend i cu l a r t o the o r i e n t a t i o n o f the VLBI s t ruc tu re (Cohen e t a l . , un-
pub l i shed 1986 map), showing that the magnetic f i e l d component p a r a l l e l 
t o the j e t dominates the i n t eg ra t ed p o l a r i z a t i o n o f the s o u r c e . We 
i n t e r p r e t the la rge downward excu r s ions in p o l a r i z a t i o n during ou tburs t s 
in t h i s source as being produced by shocked components in the j e t . 

Figure 1 shows a f i t t o the h i g h l y p o l a r i z e d bur s t s in BL Lac 
using a new model code which s o l v e s the r a d i a t i v e t r a n s f e r equat ions 
(1977, A p . J . , 215, 236) f o l l o w i n g Jones § O f D e l l , f o r a shocked 
a d i a b a t i c a l l y expanding j e t with c e l l u l a r magnetic f i e l d domains ( see 
Hughes, A l l e r , £ A l l e r , t h i s meeting f o r model d e t a i l s ) . The model 
parameters r equ i red to f i t both the t o t a l f l u x dens i t y and p o l a r i z a t i o n 
e v o l u t i o n are c o n s i s t e n t with those invoked t o account f o r the VLBI 
s t ruc tu re e v o l u t i o n in t h i s o b j e c t ( P h i l l i p s and Mutel t h i s m e e t i n g ) . 
Figure 2 shows a f i t o f t h i s new model t o our OT 081 data us ing four 
shock e v e n t s . This source i s c o n s i d e r a b l y more complex than BL Lac 
both because o f a h igher o p a c i t y in the emi t t ing r eg ion and because o f 
the o v e r l a p in time o f the b u r s t s . Both the data and the model p r e -
d i c t i o n s i n d i c a t e that the p o l a r i z a t i o n v a r i a t i o n s i n t h i s o b j e c t are 
very r ap id . 

This work was supported in par t by NSF Grant AST-8501093. 
83 

M. J. Reid and J. M. Moran (eds.), The Impact of VLBI on Astrophysics and Geophysics, 83-84. 
©1988 by the IAU. 

https://doi.org/10.1017/S0074180900134035 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900134035


84 

1982.0 1983,0 1984,0 
TIME 

BL Lac . Numerical S i m u l a t i o n Model Of 
Shocks Forming In A P r e e x i s t i n g Jet Flow 

* - 4.8 CHi · - 8.0 GHz « - U.5 GHz 

Ώ 120. 
UJ 

S 60. 

1 ' [ t X 

0. F-

τ Γ" —r 
Ve Q T 4 0 8 1 * 

UM/RPO MRT β . 1887 

* é » - υ ι . υ υ 1 . 4 ' 

sa en 

en 

1985.0 1986.0 
TIME 

GT 0 8 1 . F i t Of Shocked-Je t Model To 
D a i l y O b s e r v a t i o n s 

https://doi.org/10.1017/S0074180900134035 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900134035

