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What s New
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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/




Caveats

> The effect of baryons are not considered.

> There may be perturbations that give
astrometric shifts >0.003” and still being
consistent with data.

> Power spectrum P(k) for k>1000h/Mpc
may be enhanced even for DM only models.

> Environments of the primary lens may be

more complex. (group & cluster




Caveats

> The allowed astrometric errors can be
much smaller as ~0.001"
(see 2011 Sluse et al.)

> The origin of secondary lens unknown.
(lensed image/companion/LOS halo?

> Mass-sheet degeneracy ambiguity in n




Non-linear power spectrum
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Breaking mass sheet degeneracy: n

| PABO) = 110 — )" + (0% — 35)°). |
o) = 1|Ca+T0)o20) ~ 2an60an)
+ (s +Je)od(0) — 2ncei(ac) |

where

Ji = pi(4(1 — ki)* + 2v7),
1 — ki = M1 — k) =1— K




Breaking mass sheet degeneracy: n

gt 2L )0k + 23007 + 2ty
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B1422+231 (Chiba et al.’05)



