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“You see, 1n this world there’s two
kinds of lenses, my friend;

those producing multiple images,
and those that don’t. You don’t.”

Blondie




Strong and weak lensing

The Strong The Weak

* multiple images, strong distortions * Oone image, weak distortions
e due to one isolated dense lump  due to many diffuse lumps

 cosmology: measures H * cosmology: measures (), 03



The Line of Sight

Line-of-sight (LOS) effects: the \Weak perturbs the Strono

(= i

@ Source of uncertainty in strong lensing [e.g. TDCOSMO]

@ New opportunities for weak lensing [see also Birrer+2016]
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Dominant-lens approximation
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Dominant-lens approximation
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Dominant-lens approximation
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Dominant-lens approximation

NB: differs from Birrer+ (2016)
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Dominant-lens approximation
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Dominant-lens approximation

NB: differs from Birrer+ (2016)
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Dominant-lens approximation

Lens equation
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Dominant-lens approximation

NB: differs from Birrer+ (2016)
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Dominant-lens approximation

Lens equation
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Dominant-lens approximation

Lens equation
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main lens

post-Born
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see also: Kovner (1987)
Bar-Kana (1996)
Schneider (1997)
McCully et al. (2014)

Perturbers In the tidal regime
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Minimal lens model

,6 — (1 — FOS)H — (1 — I‘ds)a()ds[(l — FOd)H]

unknown
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— B=(1-T0)8 — (1 — Tgy)atoqs[(1 — Toq)B)
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e B=(1-Tyos)d— 2
( LOS) 9

(1 — Fod + Fds)'

[minimal lens model]

wmod(g) — wods[(l _ Fad)g]
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Minimal lens model

— B=(1-T0)8 — (1 — Tgy)atoqs[(1 — Toq)B)

~ dwmod
. B=(1-TLos)0
B = LOS) 6
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[minimal lens model]

Vimod(0) = Yoas|(1 —T'vq)0]  Internal degeneracy

I'os=1's+1,g —I'ys external degeneracy

10



Minimal lens model

— 3 = (1 — FOS)H — (1 — Fds)aadS[(l _ FOd)H]

~ wmod
e B (1-Tie8)0—°
( LOS) 9

Vmod (@) = Yods| (1 — T'pq)0) degeneracy
I'os=1's+1,g —I'ys external degeneracy

(1 — Fod + Fds)'

[minimal lens model]

source elliptical lens spherical lens + T4

C\

. C\

10



Minimal lens model

— 3 = (1 — FOS)H — (1 — Fds)aadS[(l _ FOd)H]
(1 — Fod -+ Fds)'

~ dwmod
. 3=(1-T 0
( LOS) 10

Vmod (@) = Yods| (1 — T'pq)0) degeneracy
I'os=1's+1,g —I'ys external degeneracy

[minimal lens model]

source elliptical lens spherical lens + T4 difference

" B
, C\ | C\ e\l

10



Minimal lens model
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Vmod (@) = Yods| (1 — T'pq)0) degeneracy
I'os=1's+1,g —I'ys external degeneracy

(1 — Fod + Fds)'

[minimal lens model]

source elliptical lens spherical lens + I'1,0g difference
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Cosmic shear with Einstein rings

Difficulties of weak-lensing observations

e Shape noise

* Intrinsic alignments
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Cosmic shear with Einstein rinc

Difficulties of weak-lensing observations

e Shape noise

* Intrinsic alignments

Einstein rings in the field:
Direct and accurate measurement of V1.os
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Cosmic shear with Einstein ri

Difficulties of weak-lensing observations

e Shape noise

* Intrinsic alignments

Einstein rings in the field:
Direct and accurate measurement of V1.os

Message: synergies between strong and weak lensing must be exploited
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Conclusion

Line-of-sight effects = exterior perturbations to strong lenses
“the weak lensing of strong lensing”

Our technical increment
General formalism to model LOS effects with a dominant lens

Main resulit 1
|dentified a measurable line-of-sight shear; should improve cosmic shear

Main result 2 (not discussed here, live session?)
Use distortions of critical curves to break the mass-sheet degeneracy
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