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The w e l l known j e t i n M87 (Vi rgo A) has been e x t e n s i v e l y s tud ied in the 
rad io regime using conven t iona l arrays with r e su l t an t r e s o l u t i o n s i n the 
range 0 .22 -1 a r c second . We present here the r e s u l t s o f a VLBI e x p e r i -
ment to map the j e t over i t s e n t i r e length (30 a r c seconds ) to high 
r e s o l u t i o n . The obse rva t ions were made in A p r i l 1984 at 1.67 GHz with 
a 'World Array 1 con ta in ing 18 VLBI t e l e s c o p e s . In a d d i t i o n , simultaneous 
obse rva t ions were performed with the 6 s t a t i o n MERLIN ar ray . 

The s p a t i a l f requency coverage toge ther with surface b r i gh tne s s 
cons t r a in t s and computat ional l i m i t a t i o n s have r e s t r i c t e d the use o f the 
f u l l r e s o l u t i o n data se t (5 mas) to the inner few a r c s e c o n d s . The f u l l 
(^30 a rcsecond) j e t can be s tud ied at 75 mas r e s o l u t i o n : and f o r t h i s 
image we have used only the data from the MERLIN and European s t a t i o n s . 
The data were g l o b a l l y f r i n g e - f i t t e d and c a l i b r a t e d w i t h i n the AIPS 
package. Subsequent t e l e s c o p e phase and gain c o r r e c t i o n s were performed 
with the d i f ference-mapping program (1) o f the J o d r e l l Bank OLAF system. 
This method p rov ides a saving in computat ional r e sources by Four ie r 
transforming on ly the d i f f e r e n c e between the cur rent source model s t r u c -
ture ( the transform of the c lean components) and the c o r r e c t e d UV data 
s e t . New clean components are ob ta ined from th i s r e s idua l map and are 
then added i n t o the current model . A f u l l t ransform o f a l l the c lean 
components at each c o r r e c t i o n c y c l e i s thus a v o i d e d . Te lescope c o r r e c -
t ions are made in the usual way (2) every c y c l e . I n t e r a c t i v e graphics 
f a c i l i t a t e user c o n t r o l at each major c y c l e ; thus r egu la t i ng the growth 
of the model s t ruc tu re where r e q u i r e d . The c o r r e c t e d data were then 
mapped wi th in the AIPS package to p rov ide a new s t a r t i n g model f o r 
further d i f ference-mapping c y c l e s . F i n a l l y , the data were c o r r e c t e d f o r 
n o n - c l o s i n g ( b a s e l i n e ) e r r o r s . The o v e r a l l mapping scheme i s shown i n 
Figure 1. 

Figure 2 shows a contour p l o t of M87 at 1.67 GHz wi th a FWHM beam 
s i ze o f 75 mas. De ta i l ed s t ruc tu re wi th in the knots can be s een . The 
transverse r idge s t ruc tu re o f knot A i s c l e a r l y v i s i b l e and i s sugges -
t i v e of an o b l i q u e shock . The deconvolved th ickness o f the l ead ing edge 
i s ^160 mas, and that o f the more complex t r a i l i n g edge 300-400 mas; 
s imi la r to those va lues found in the 15 GHz VLA image ( 3 ) . Knot I , 
immediately p reced ing A, appears to be a p recu r so r and i s j o i n e d to A 
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by a ! c o n e f o f e m i s s i o n . Knot D i s extended t ransverse to the j e t wi th 
a deconvo lved width o f ^200 mas, cons i s t an t with a cons tant j e t opening 
angle between the co re and knot A. Knot B, which f o l l o w s Knot A, i s 
complex in form although there i s some sugges t ion o f h e l i c a l s t r u c t u r e . 

The fea tures i n the j e t have in the past been exp la ined i n terms 
of shocks and Kelvin-Helmhol tz i n s t a b i l i t i e s . However, i t i s c l e a r that 
the s t ruc tu re i s so compl ica ted that ne i t he r o f these exp lana t ions can 
a lone be r e s p o n s i b l e f o r the observed morphology. 

(1) Cornwel l , T . J . & Wi lk inson , P .N. , 1983 i n d i r e c t Imaging 1 , e d . 
J .A. Robe r t s , Cambridge Un ive r s i ty P re s s . 

(2) Cornwel l , T . J . & Wi lk inson , P .N. , 1981. M o n . N o t . R . a s t r . S o c . , 
196, 1067. 

(3) B i r e t t a , J .A. Owen, F.O. & Hardee, P . E . , 1983. As t rophys . J . 
274, L27. 

Overall Mapping Scheme Observed data 

UVMAP ft UVSRT ft 

VM 

I L Form corrected U 
ι) rf.tit Γ* 

MX 

Final 
image 

extract 
clean components 

Construct 
deltas' map 

Window deltas 
from deltas' map 

to form 
dlfferjnc^data 

1 
Fourier xfortn 

Difference-Mapping 

Fourier > [clear 

Form 
final ima< 

Correct 
non-closing 
data errors 

3C274 IPOL 1662.990 MHZ 

Figure 1 

(left) 

Figure 2 

(below) 

Virgo A (beam=75mas) 

Peak=0.364 Jy/pixel 

pixel spacing=25mas 

Contour values: 

1,2,3,4.5,6,7.8.9,10.11.12 

13.14.15,16,17,18,19.20 

50,100.200,500.800 

χ 200uJy/pixel 

12 30 02.6 02.4 02.2 02.0 01.8 01.6 01.4 
RIGHT ASCENSION 

https://doi.org/10.1017/S0074180900134266 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900134266

