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Astrometric perturbations: da~R; W

- very small perturbations, ~ 1 mas
- difficult to observe (but see Chen et al. 2007)

Magnification perturbations: du ... Vg
- potentially very large
- for point source/mass, du =<° possible

But how do we know if an image is perturbed?
...we don’t (typically) know f_,_
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e Smooth lens models fail to predict the observed fluxes (e.g., B1422+231)
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Length Scales, Part II
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at z~2 ...

Optical continuum - compact core = 10’> am ~ 0.1 pgas = stars
Broad line emission region = 10%¢ - 10'” cm ~ 10 pas => sub/stars
Radio emission region > 10’ cm ~ 1 mas => substructure
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Parameterize the mass model
with multipole expansion
- Unphysically large amount of power
in low order multipoles

- Requires high order multipoles to get
realistic models (substructure)

- Models vary with wavelength
(Evans & Witt 2003)
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Substructure Mass Scale

1) Attempt to fit the observed position measurements (for the images
and the galaxy) and flux measurements (for the images).

2) Relax the flux constraints on one (or more) images to find a better
fit model.

3) Calculate the local convergence and shear at this “perturbed
image” and use the finite source method to place a lower limit on

b/a.

4) Taking a~10 pc, Q,, = 0.3, and Q, =0.7, convert b/a_,_ to M(b)_,_.
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* More than one image may be perturbed in a given lens system
* Minimum mass to produce the observed perturbations > 10° M,
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¢ More than one image may be perturbed in a given lens system
* Minimum mass to produce the observed perturbations > 10° M,

Mass profile - SIE, NFW, ...
Source geometry - ellipse, jets, ...
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Source geometry - ellipse, jets, ...
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The Future is Here

McKean et al (2007)

fit with only 1 satellite???
Adaptive optics a 2.2 um ... maybe a little disconcerting
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T = JR,? dN/dm x_fm dN/dm
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Pan-STARRS:
- 30,000 deg? radio
<8 } = --“5900. new’ lenses!
- down to ~24 mag

but we need radio so.....
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