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Outline

> Background & semi-analytic result

( by K. T. Inoue)  Inoue&Takahashi 2012 MNRAS 426
Inoue arXiv:1410.1033

> Numerical result

(by R. Takahashi) Takahashi&noue 2014 MNRAS 440




Outline

Line-of-sight structures (LOSS)

Weak lensing by LOSS

Astrometric and magnification perturbations
Semi-analytic estimate

Differential magnification (if time allows)
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What is the origin of the
flux-ratio anomalies?




Possible origins

> Subhalos in lens
> Complex structures in lens
> Scattering or extinction

> Line-of-sight structures
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Line-of-sight structures (LOSS)




Line-of-sight structures (LOSS)




Previous studies

% LOS halos contribute <109% (2003 Chen et al.)

% LOS halos are “enough” for
cusp-caustic lenses (2005 Metcalf, 2007
Miranda & Maccio)

*» LOS halos contribute 10~209% (2012, Xu et al.)
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Non-linear clustering could _




What is New?
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Weak lensing by LOSS
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Strong-weak separation
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Astrometric perturbation
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Astrometric perturbation
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Astrometric perturbation
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Magnification perturbation n

A,C: minimum B:saddle, kg <1

6t = dp; /pui. :magnification contrast

1
n*(A,B,C) = 7[00 — 8%)% + (6% — 8%)2].
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Magnification perturbation n

) = }[(Jnhno:fw)—-
+ (Ja+Jc)a3(0)-.].

where

= i (4(1 = 5:)* + 297),

and

Jij = papi (401 = s )(1 = K5) + 2775 ),




Semi-analytic estimate

> Singular isothermal ellipsoid(SIE)
+external shear for the primary lens.

> Astrometric shifts constraints (<0.003")
for a half mean separation of images.

> Power spectrum from N-body simulation.
(102473 & box size=10 Mpc/h DM only)

> Secondary lenses (SIS/SIE) included in

the background lens model
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Optical-NIR images (CASTLES)




MIR images (Subaru/Keck)
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MIR images (Subaru/Keck)
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Magnification perturbation
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Convergence perturbation
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Convergence perturbation




Convergence perturbatlon
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What is the difference
LOSS and subhalo?




correlations!




LOS convergence map (B1422+231)
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Possible lens models (vGo414+0534)
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Differential magnification (vGo414+0534)
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Differential magnification (vGo414+0534)
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Summary

> Flux-ratio anomalies can be explained
solely by line-of-sight structures LOSS
without taking subhalos into account.

> Convergence perturbations increase

with the source redshift.

» Differential magnification may break

the model degeneracy (subhalo/LO




