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Which strong lenses?

"... | made some cal culations which show that extragalactic
nebulae offer a much better chance than stars for the observation

of gravitational lens effects."”
F. Zwicky, 1937, in "Nebulae as Gravitational Lenses"
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Motivation

Sample increases (SDSS
— 17 (100 expected),
LSST — 1500 expected)

Masses and shapes of
DM halos

Time delays and HO

Microlensing,
substructure and flux
anomalies

B2045, McKean et al., 2006
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Importance of line-of-sight structures

e Line-of-sight structures produce large convergence x and shear
v (= 0.05 1n green and yellow)

Impact parameter

Redshift offset 4 z = z_lens — z_perturber

e K adds as scalar but y adds in quadrature, so «k rises faster.
PG1115,z,=0.31, z, = 1.7 (Momcheva et al. 2005)
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14 time-delay lenses
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Doubles

Quads

Others

[Lens Environments

- PMN2004

CASTLES Survey (Kochanek et al.)



Lens Environments

°
°

PNLZN2004
e Others 5

CASTLES Survey (Kochanek et al.)
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[Lens Environments
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Interloping Structures
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erloping structures — FBQO0951
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Characterized lens environments
4-1mage lenses problematic more often

~50% of lenses 1n groups which affect lens
potential

~50% along dense lines of sight

~10 % 1nterlopers affect lens potential



Golden Lenses?

* Exclude/account for interlopers and environment

] olal con Ergences

2-image lenses

- time-delays
4-image lenses

Number of lenses
Number of lenses

Convergence Convergence



Dec offset (arcsec)

The Kitchen-Sink Model

e Include group
galaxies and
group halo

RA offset (arcsec)

PGI1115, Cangi et al., in prep.



roup Evolution

i Ir, dIr

Andromeda

& dSph

-

WLM 4

Approximate representation only
NOT o scale

Few z>0.1 groups
e Simple environments
 Mergers, tidal interactions dominant
e Preprocessing of cluster galaxies

E. Grebel
Mulchaey & Zabludoff



Observing Group Evolution Directly

o et
 MGO751 L | BRIDGS2

e 7z=0.25-0.5
e Span arange of O
e BGG is early type

e BGG i1s not the lens 1n all
but two cases.

e There are evolved groups
but not all _
P4

RA offset (arcsec)

BGG offset (kpc)

Velocity dispersion



Group evolution — future work
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Conclusions

Characterized lens environments

~50% of lenses 1n groups which affect lens
potential

~10 % 1nterlopers affect lens potential
Can we find a golden (unperturbed) lens?
Or can we guild (model) 1t?

New sample of intermediate-z groups



