
B0218+357: Time Delays and New MERLIN/VLA5 GHz Maps of the Einstein RingA.D. Biggs, I.W.A. Browne, P.N. Wilkinson, and T.W.B. MuxlowUniversity of Manchester, Nu�eld Radio Astronomy Laboratories,Jodrell Bank, Maccles�eld, Cheshire SK11 9DL, UKP. Helbig and L.V.E. KoopmansUniversity of Groningen, Kapteyn Astronomical Institute, Postbus 800,9700 AV Groningen, the NetherlandsAbstract. This poster presents a new 5 GHz combined MERLIN/VLAmap of B0218+357 which shows for the �rst time believable substructurein the Einstein ring. This will now be exploited for further constraintson the model which presently dominates the error on the estimate of H0derived from the time delay (10.5�0.4 days) measured for this system.1. IntroductionUpon its discovery in 1992, the lens system B0218+357 (Fig. 1, left) was imme-diately recognised as an excellent candidate for determining H0. The source isradio loud, highly polarised and variable and both redshifts are known. Mod-elling the mass responsible for the lensing is relatively simple compared to manyother lenses as the deector is believed to be an isolated face-on spiral galaxy.The Einstein ring is potentially a particularly useful source of modelling con-straints as it e�ectively samples the lensing potential over many lines-of-sight(Kochanek 1990).2. Time Delay SummaryThe time delay has been measured to be 10.5�0.4 days at 95% con�dence (Biggset al. 1999) from VLA monitoring of total ux density and polarisation at twofrequencies, 8.4 and 15 GHz. Although the time delay for this system is in littledoubt, the above value has been independently con�rmed (Cohen et al. 1999).Modelling of this system is still at an early stage, but an initial SingularIsothermal Ellipsoid mass model constrained using the observed VLBI substruc-ture of the two compact images and the ux density ratio found from the VLAmonitoring, when combined with the above value of the time delay, gives an H0of 69+13�19 kms�1Mpc�1 (95% con�dence).1
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31.5Figure 1. VLA 15 GHz map (left), MERLIN/VLA 5 GHz map (right).3. MERLIN/VLA 5 GHz MapTo date, no models have exploited the Einstein ring for constraints on the lensingdue to a lack of resolution and sensitivity in existing radio maps. A new imagemade from combined 5 GHz VLA/multi-frequency synthesis MERLIN data isshown in Fig. 1 (right). The MERLIN data give high resolution (�50 mas)whilst the many short baselines of the VLA provide much more sensitivity andaperture coverage for detecting and mapping the extended ring emission.The most prominent feature revealed by the new map is the hole in thecentre of the ring, a hint of which is also seen in the 15 GHz VLA image. TheMERLIN 5 GHz map also shows valleys of reduced surface brightness stretchingaway north and south from the hole that make the ring's morphology more akinto that of two arcs. Each of these is further separated into several discrete areasof increased brightness. Work is at present underway to exploit this new imagefor extra modelling constraints.Acknowledgments. MERLIN is a national UK facility operated by theUniversity of Manchester on behalf of PPARC. The VLA is operated by the Na-tional Radio Astronomy Observatory, which is a facility of the National ScienceFoundation operated under cooperative agreement by Associated Universities,Inc. ADB acknowledges the receipt of a PPARC studentship. This researchwas supported in part by European Commission, TMR Programme, ResearchNetwork Contract ERBFMRXCT96-0034 \CERES".ReferencesBiggs, A.D., Browne, I.W.A., Helbig, P., Koopmans, L.V.E., Wilkinson, P.N.,Perley, R.A. 1999, MNRAS, 304, 349Cohen, A.S. 1999, these proceedingsKochanek, C.S. 1990, in Gravitational Lensing, Lecture Notes in Physics 360,eds Mellier, Y., Fort, B., Soucail, G (Berlin: Springer-Verlag), p. 2442


