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Gravitational lenses

LRG 3-757
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. Gravitational lensing provides
information on a lens, but only at
the position of an image!



Lens Programme

. Double systems

SDSS)1226-0006/SDSS

SDSS)1226-0006/HST

. 0

Masamune Oguri, Naohisa Inada et al



Central images

. An arbitrary, transparent
distribution of mass, as part of a
lensing trio, will result in the
production of an odd number of
Images

. Odd image Theorem: 2n + 1

Images
Burke, 1981



Fermat's Principle

time delay

angular position

Narayan & Bartelmann, 1996



e



NGC 4486, M87




Central images
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Mao, Witt & Koopmanns, 2001



Central images

. Detection of a central image
places limits on....

. The mass of the central Black hole
. The central surface mass density

. OR, central power law slope, black
hole mass



PMNJ 1632-0033
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PMNJ 1632-0033

. SMBH < 2x103M,,
. Surface density > 20, 000M,



JVAS B1030+-074

. Jodrell-VLA Astrometric Survey
(JVAS)

. Double image System

. Previous work, Central image
non-detection (Zhang et al, 2007)

. Upper limit on central image of
180 pJy



JVAS B1030+074

. Break radius > 130pc
. (inner) Power law slope > 1.8

. Zhang et al, 2007



HST 1033 +0711
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Deflection Equation
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The University of Manchi
Jodrell Bank
Observatory
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WHY?

Galaxy Evolution
MBH — 0
Feedback

Cusp - Core



