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The H, tension
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The H, tension

® CMB and LSS (early);
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Strong Gravitational Lensing in Elliptical Galaxies

How to measure Ho

Weaman il Soeme
/'/f“”
* 4=2[V,0d\ = F=0-"La(0)

Dg

® Convergence k ~ [ dzp.

observer

credit: Wikipedia

Teodori Luca | Degeneracies in Hubble constant measurements using gravit: al lensing | New Physics from Galaxy Clustering Il



Strong Gravitational Lensing in Elliptical Galaxies

How to measure Ho

7
Weaman il Soeme
/l/w
* 4=2[V,0d\ = F=0-"La(0)

Dg
® Convergence k ~ [ dzp.
® |ens model + time delay measurement
1
Af,‘}' xX —
H

o

observer

credit: Wikipedia

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

185 HE 0435 — 1223 Light Curves
— A ad
@ 190 ; W,
% AA R A w
Baos| g gV Ny
‘@ A
%m _gi.mﬁ s ot N 4
2 DAY .
ézns Bare - Vot Ny
=

210

from V. Bonvin et al (2016)

Teodori Luca | Degeneracies in Hubble constant measurements using gravitational lensing | New Physics from Galaxy Clustering Il



Strong Gravitational Lensing in Elliptical Galaxies

How to measure Ho
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® Degeneracies: source position and mass of galaxy
unknown
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Examples of mass sheets

from McCully et al (2014)
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Examples of mass sheets

from McCully et al (2014)

” ® | SSon the line of sight;

Ly & e . ® Host dark matter halo from
. group/cluster;

| ® Stellar and galaxy kinematics = proxy
N for real mass.
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Internal Mass sheet degeneracy: ULDM example
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Internal Mass sheet degeneracy: ULDM example
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Conclusions

Can we measure Hp with Gravitational Lensing?
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® Challenge: modeling degeneracies; important to point out all the shortcomings to
lensing collaborations, in other to achieve an accurate Ho measurement.

® Promising! New data arriving, including precise stellar kinematics, new lensed systems
(among which, “clean” multiple source systems) etc.

® With an Ho prior, we can measure galactic features which are difficult to spot otherwise,
and a better characterization of the weak lensing field
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The multilens equation

The tidal approximation
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e Mass Sheet Degeneracy

Interpreting t
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Springer et al 2005
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Multi-source systems and MSD

Cluster MACS J1149.5+2223. Credit: NASA

® New lens equation (ignoring lens-lens coupling)
By =(1 = MP)8 — (1= M{)Ciéin((1 - M"))
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® MSD untouched! But | cannot rescale away all
external convergences — differential external
convergences

® Observable:
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