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Strong Lensing

Lens equation: u=x-(DJ/D_) o

The deflection o 15 sensitive to 2/ mass, be it
luminous or dark, smooth or lumpy.
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“Ewvidence for Substructure in Lens Galaxies?”

Microlensing (by stars) ... optical wavelengths only.

#% Mao & Schneider {1998) **
Most lens models fail to fit (radio) flux ratios. The “anomalies™ can be
explained by O Osubstructure ... globular clusters, Fourier modes.

Metcalt & Madau (2001), Chiba {(2001)
Link to CDM substructure.

Dalal & Kochanek (2002)
Statistical detection, inferring a substructure mass fraction of 0.02
(0.006-0.07 at 90% confidence).




Substructure and Lensing
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Flux anomalies: substructure,
or a failure of 1magination?

At present, the whole subject rests on finding flux ratios that cannot
be explained by smooth lens models.

Can’t we just try other models? Are we being too narrow-minded?

Proving a negative iz hard!

Fortunately, there are strong, generic statements that can be made
about (certain) flux ratios -- those involving /o/ds and cisps.
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Source Flane

cusps: A-B+C=0




Robustly Identifying Flux Anomalies
(Scott Gaudi, CRE, Arlie Petters)

The abstract fold and cusp relations provide powertul model-
independent statements about flux combinations.

Violating them requires structure on scales smaller than the separation.
But they require a source asymptotically close to the fold/cusp.
How well do they hold in practice?

Can we identify flux anomalies directly from the data?
(Ie., without invoking specific models.)

(Focus on cusps for now.)







