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Lyvan-a forest?

Scattering of the electron: n=1— n =2

Quasar Hydrogen transition (Lyman-«)

Absorpﬂon in Q asar spectra
along the line o S|gh



Current Status
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Larae-scales (> 10 Mpc/h)

BAO — Full-Shape

Expansion Amplitude (og)
history and arowth (fog)
DESI survey

R.ocer de Belsunce, VI, Georae Efstathiou
du Mas de Bouresoux et al. 2020 (eBOSS)

Challenges:

.

* Metal aBsoreers

Font-Riegera et al. 2071 (BOSS mock data)



Intermediate-scales (1 — 10 Mpc/h)

Amplitude — Py, (kp, zp)
and shape — dIn P, /dInk(kp, zp)
of matter dustering

blitude of matter clustering from Ly-a

Possigle issues:
* High-column density
* UVB fluctuations

Cosmoloay < IGM physics

Matteo Esposito, VI, Matteo Viel



Intermediate-scales (1 — 10 Mpc/h)

Amplitude — Pr,(kp, zp)
and shape — dIn P, /dInk(kp, zp)
of matter dustering

I Ref Lya
Il Lya + DLA correction

Possigle issues:

* LVB fluctuations

Cosmoloay < IGM physics

Matteo Esposito, VI, Matteo Viel (in prep)



Intermediate-scales (1 — 10 Mpc/h)
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Maraherita Molaro, VI, James Botton (astro-ph/2109 0689

Amplitude — Pr,(kp, zp)
and shape — dIn P, /dInk(kp, zp)
of matter dustering

Possigle issues:
* High-column density

Cosmoloay «— IGM physics


http://arxiv.org/abs/2109.06897

Intermediate-scales (1 — 10 Mpc/h)

Amplitude — Pr,(kp, zp)
and shape — dIn Pr, /dInk(kp, zp)
of matter dustering

Possigle issues:
* High-column density
* UVB fluctuations

20 L0l g 24 220 L6 * Higher order statistics

logyo (k [km™"s])

Bayu Wilson, VI, Matthew MceQuinn (astro-ph/210L0483T)


http://arxiv.org/abs/2106.04837

Small-scales (< 1 Mpc/h)
Testina Dark Matter models
* Relative suppression
Of smali-scale clustering

* RoBust constraints
for variety of models

XQ-100 —— best fit
MIKE -~ mppy = 10 x 1072
HIRES




Small-scales (< 1 Mpc/h)

Testina Dark Matter models
ULA Dark Matter Mass [eV] . .
1021 1020 119 * Relative suppression
Lya (N, = 1000)

Of smali-scale clustering

100 ke “mm . * R.orust constraints
for variety of models

Streams (Banik+18)

67 8 9 10 11 12
Thermal Dark Matter Mass [keV]

Mortivation: non-resonant sterile neutrino (3.5 keV),

exauding uttra-liaht axions with m, > 107 eV

Maotivation: information on production mechanism



Sma”—scales (< 1 Mpc/h3 Link retween Cosmoloay + Galaxies

Estimated power sugtracts metals: Pyo = Pp—
Metal power measured red-side of Lya emission

WilsonVIH2! (astro-ph/ 2060483

Karacayli VIH2 (astro-ph/21081087T0Y


http://arxiv.org/abs/2106.04837
http://arxiv.org/abs/2108.10870

Conclusions

e Lywvan-a forest as a high-z LSS +tracer
e A uniQue proke Of the IGM (redshift ranae, small scales)

e lLarae-scales (> 10 Mpc/h): BAO + Full-Shape(?)

Intermediate-scales (1 — 10 Mpc/h): Amplitude/Siope of matter dustering

e Small-scales (< 1 Mpc/h): Rosust constraints on DM models

o \With increasing statistical power of the data — access to CGM
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