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Quasars in a Reionizing Universe
Proximity Zones & IGM Damping Wings
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Quasars in a Reionizing Universe
Proximity Zones & IGM Damping Wings
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Quasars in a Reionizing Universe

Proximity Zones & IGM Damping Wings
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Quasars in a Reionizing Universe

Proximity Zones & IGM Damping Wings
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Quasars in a Reionizing Universe
Proximity Zones & IGM Damping Wings
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Quasars in a Reionizing Universe

Proximity Zones & IGM Damping Wings
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Forward-Modelling Damping Wing Absorption

Constructing realistic skewers based on cosmological simulations

Nyx hydrodynamical simulations:

1200 density and temperature skewers
around the most massive DM halos
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Forward-Modelling Damping Wing Absorption

Constructing realistic skewers based on cosmological simulations
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Forward-Modelling Damping Wing Absorption

Constructing realistic skewers based on cosmological simulations

(XH|)=O.OO (XH|)=O.25 (XH|)=O.5O (XH|)=O.75 (XH|)= 1.00
Arest [A] Arest [A] Arest [A] Arest [A] Arest [A]

1210 1220 1230 1210 1220 1230 1210 1220 1230 1210 1220 1230 1210 1220 1230
1O_||| RS SR NN SR T S S SN SN S ST S (SR ST S S S NN SANT SN T NN S S TR SR ST S S ST S N ST S ST N S S S .i IIIIIIII
0.5 - ;

98 : —t—— 1 I\.ISk,eVY = 8.3.3 —t—— 1 I\.ISk,eVY = 8.3.3 —t—— 1 I\.ISK,eVY = 8.3.3 —t 1 I\.ISK,eVY = 8.3.3 —t I . I\.ISk,eVY = 8.3.3

' Damping wing signature ot high-redshitt quasars allows
0.5 A

: inferring IGM neutral fraction (xy;) and quasar litetime i,
0.0 | e T e — ' Nayey = 833
1:8__ ——+——+—+— | ————+——+—F—+—+———+—+— | —————————————+— | —————————————+— | ——————+——+———F—+—+— e
0.5 -
0.0 _ Nskew =833 ~ Nskew =833 _ Nskew =833 ~ Negew =833 /' Negew = 833

—4000 -2000 O 2000 4000 —-2000 O 2000 4000 —-2000 O 2000 4000 —-2000 O 2000 4000 —-2000 O 2000 4000

R [pMpc]

R [pMpc]

R [pMpc]

R [pMpc]

Kist, Hennawi & Davies 2024b (in prep.)

R [pMpc]



mailto:kist@strw.leidenuniv.nl

Timo Kist, Leiden Observatory, kist@strw.leidenuniv.n|

Predicting the Quasar Continuum
A PCA model for the entire spectral range

PCA decomposed continuum: spr(é) = (s) +€-A 4 15 559 SDSS-autofit spectra
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Hennawi, Kist, Davies & Tamanas 2024
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From an Observed Quasar Spectrum to (xi;)

A Quasar in a Neutral Environment

Truth: (xy), 10910 to/yr = 0.90, 5.83
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From an Observed Quasar Spectrum to (xi;)

A Quasar in a Neutral Environment
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From an Observed Quasar Spectrum to (xi;)

A Quasar in a Neutral Environment

Rest-frame Wavelength [A]

Kist, Hennawi & Davies 2024a
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The new generation of QSO damping wing analysis

Joint HMC Parameter Inference

Hennawi, Kist, Davies =1 E E !§ | E Kist, Hennawi & Davies 2024a
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The new generation of QSO damping wing analysis

Joint HMC Parameter Inference

Hennawi, Kist, Davies - . . . .
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The new generation of QSO damping wing analysis

Joint HMC Parameter Inference
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Quantifying (xy;;) Inference Precision

Variation across parameter space

lo-uncertainty on (Xp)
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Quantifying (xy;;) Inference Precision

Variation across parameter space

lo-uncertainty on (Xp)
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Quantifying (xy;;) Inference Precision

Variation across parameter space

lo-uncertainty on (Xy)
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Main sources of uncertainty: continuum reconstruction and stochasticity of ionized bubble sizes
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Quantifying (xy;;) Inference Precision

Variation across parameter space

lo-uncertainty on (Xy)
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Measuring the local HI content in front of a quasar

Introducing a new label for the HI column density

<'XHI> — 05 tQ — 106 yI'.
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Measuring the local HI content in front of a quasar

Introducing a new label for the HI column density

<'XHI> — 05 tQ — 106 yI'.
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Kist, Hennawi & Davies 2024b (in prep.)
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Measuring the local HI content in front of a quasar

Introducing a new label for the HI column density
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Lya trans
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Kist, Hennawi & Davies 2024b (in prep.)
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Measuring the local HI content in front of a quasar

Introducing a new label for the HI column density

NV = 18.61 NPV =20.50 NEW =21.14 NDW =21.48 NBW =21.70
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Quantifying N;" Inference Precision

Variation across parameter space
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Quantifying NEIW Inference Precision

Variation across parameter space
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Inferring NI]{)IW in front of a z = 6.83 quasar
A JWST spectrum of JO411-0907
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Inferring NI]{)IW in front of a z = 6.83 quasar
A JWST spectrum of JO411-0907
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Inferring NI]{)IW in front of a z = 6.83 quasar

A JWST spectrum of JO411-0907
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Converting the constraints
The global IGM neutral fraction inferred from J0411-0907

Global IGM neutral fraction
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EUCLID

The Quasar Yield of the Wide-Field Survey

18 - e 212 known QSOs [
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EUCLID

The Quasar Yield of the Wide-Field Survey

Samples from a Wang+2019 quasar luminosity function

space-based spectra

ground-based spectra

1912 QSOs found by EUCLID
e 212 known QSOs -
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EUCLID

The Quasar Yield of the Wide-Field Survey

Samples from a Wang+2019 quasar luminosity function

space-based spectra

787 spectra

ground-based spectra
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Constraining Reionization History with EUCLID & JWST

A torecast of upcoming IGM damping wing constraints

Toy model for (xy;)(2)
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Constraining Reionization History with EUCLID & JWST

A torecast of upcoming IGM damping wing constraints
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Constraining Reionization History with EUCLID & JWST

A torecast of upcoming IGM damping wing constraints
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Constraining Reionization History with EUCLID & JWST

A torecast of upcoming IGM damping wing constraints
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Summary
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