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 Double image lens         
   system                            
 
  Image separation           

   ~  334 mas                     
  
  Einstein ring of a           

   similar diameter             
 
  z

l
 ~ 0.68,  z

s
 ~ 0.94        

    
  Time delay                    

    ~  10 days 
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 The image flux density A/B drops from ~ 3.6 at 15 GHz to  ~ 2.6 at 1.65 GHz  

Image flux ratios



Wucknitz (LensClean), 2002 

Relative magnification gradient across the image plane



Sources of contamination

I.       Changing image positions with frequency

II.    An extended background source structure

III.   Absorption/Scattering 

IV.   Substructure

V.    Instrumental shortcomings



       
Phase-referenced observations : 2002 Jan – 13Phase-referenced observations : 2002 Jan – 13thth/14/14thth/15/15th th 

(VLBA + EB)(VLBA + EB)

    15.3, 8.4, 4.9, 2.3 and 1.7 GHz   (2 cm, 3.6 cm, 6 cm, 13 cm, 18 cm)   
      Phase references selected on the criteria of having flat spectrum           

      indices and point like structure                                                             

       Lens ~ 1Jy 

�

 inversion of  “target”  and   “phase calibrators”  labels.  

       Data reduction using AIPS software, manual ionospheric phase           

        calibrations.                                                                                             
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256  by 256 mas
beam size : 12 mas
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Decreasing ν 





1.65 GHzA

128 mas

Component 3

Another component detected in image A



Predicted position of component 3 in   
image B from model derived by            
LensClean

B A



The ratios are determined by dividing the total  flux density of 
image A by that of image B...under what conditions is that valid?



Relative Magnification



The component separation B1-B2 is off by ~ 3σ in RA

  

 Observations (2 cm) 

 A1 - A2  = (0.98, -0.92) ± 0.07 
 B1 - B2  = (1.40,  0.03)  ± 0.07

 Model

 B1 - B2  = (1. 17, 0.19)
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B1B2



~ 6 mas 

2 cm ... (Observations)

A1

A2

B1

B2

A1/B1 =  3.88 ± 0.06

A2/B2 =  3.44 ± 0.10

The optimal lens model predicts a change 
in the relative magnification by not more 
than ~ 0.1 for a shift in position of the 
order of a mas.



Summary

   Frequency dependant core-shift very small in the context of anomalous flux          

     ratios.

   The simple SIEP model does not comply with the VLBI constraints obtained         

     from the sub-component separation in the individual images making                      

     determination of averaged relative magnification difficult.

    Image A flux density remains constant to within ± 25 mJy at 15.35, 8.4, 4.96 and 

     2.25 GHz and drops by ~ 150 mJy at 1.65 GHz. At the same frequency a third      

     component is detected.

   The issue of varying flux ratios still not solved, the other plausible reasons like     

     absorption or scattering in the lens galaxy or  the effect of sub-structure lensing    

     have still to be investigated.



Sources of contamination, so far...
(summary of the summary)

I.       Changing image positions            �

II.    Magnification gradient across the image plane         

III.   Absorption/Scattering.....still to be quantified

IV.   Substructure.....still to be quantified


