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Motivation: Hubble tension
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Time delay cosmography
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Time delay cosmography
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Mass Sheet Degeneracy MSD
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Stellar kinematics, the MSD and MAD, and HO

M 40 TDCOSMO-5%: Hg = 70.0%4:3 km s=! Mpc~!
40 TDCOSMO+0-IFU (5%): Ho = 70.0%14 km s~! Mpc~?!

M 40 TDCOSMO+AO-IFU (5%): Ho = 70.0%}4 km s~ Mpc~?!
f jﬂ:’ﬁh M 40 TDCOSMO+ELT-IFU (3%):Ho = 70.0*13 km s™1 Mpc~?!

Mass-Anisotropy Degeneracy 2] /

Spatially resolved kinematics =
necessary to solve degeneracy

<2% uncertainty achievable
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Current state of the art & spherical Jeans modeling
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degeneracy persists

M TDCOSMO-only: Ho = 74.532% km s~! Mpc~?!

B TDCOSMO + SLACSry: Ho = 73.3+38 km s=1 Mpc~!
TDCOSMO + SLACSspss: Ho = 67.4*43 km s~ Mpc~

B TDCOSMO + SLACSspss +iru: Ho = 67.4+43 km s=1 Mpc~?
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Keck KCWI spatially resolved kinematics

[0 spatially resolved
0 single aperture
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KCW/I SLACS external dataset
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KCW/I SLACS external dataset
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KCWI SLACS external dataset
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Constraints from axisymmetric Jeans modeling
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Constraints from axisymmetric Jeans modeling
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Axisymmetric forecast for JWST NIRSpec

i A Yildirim et al. 2021
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Axisymmetric forecasts for TMT
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relative flux

JWST NIRSpec - RXJ1131

le-5 Velocity dispersion - 322 km/s

1.20 1

= = o
o - =
o o 0

1.00 A1

0.95 1

0.90 1

—— data

—— best model (lens+quasar)
—— remove quasar from data
—— best quasar model

—— noise (data - best model) A

W W "wr” W o v -
T

Pl:

8000 8500 9000 9500
wavelength (A)

Sherry Suyu, many thanks to David Law!

70

60

50

40

30

20

10

10

20

RXJ1131- NIRSpec data

30

40

50

60

70

80

18



relative flux

JWST NIRSpec - RXJ1131

Je—6 Velocity dispersion - 353 km/s
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JWST NIRSpec - RXJ1131
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JWST NIRSpec - RXJ1131

Velocity dispersion
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Summary: what have we learned?

1. Spatially resolved kinematics from IFU spectroscopy
strongly constrains uncertainties in time-delay cosmography.

2. Hierarchical inference and new samples have limit with
current technology.

3. JWST and ELTs will grant greater precision to achieve close
to 1% precision when combined with current methods.
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Bonus : James Webb Space Kaleidoscope

4 \

Many thanks to
Tommaso and

the team:)
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