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What's the right solution — across scalese
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What's the right solution — across scalese
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Dark matter and neutrino physics

Example 1: mixed DM elastically scattering with protons.
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Dark matter and neutrino physics

Example 1: mixed DM elastically scattering with protons.

!

OopmT = O'OU”

Lint = 9ijViVjp. Example 2: neutrino self-scattering.
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OopmT = O'OU”

Lint = gij ViV .

Plot by A. He

Dark matter and neutrino physics

Example 1: mixed DM elastically scattering with protons.

!

Example 2: neutrino self-scattering.

Example 3: warm, non-thermial relic (s’reri’e neutrino)
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Example 1: Mixed inferacting DM (scattering with protons)
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S8 tension = k-dependent suppressione
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Example 1: Mixed interacting DM (scattering with protons)
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10% IDM alleviates S8 tension
Pre-tension physics
Consistent across data
Soon/already falsifiable?
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Example 2: Self-inferacting neutrinos
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Plot by Murali Saravanan (UW)

Bassett & Hlozek 2009

Eisenstein et al. 2007

See also: Brinckmann+ 2020, Loverde+ 2022
Berryman+ 2022; Kreisch+ 2020;

lvanov 2024, Bird+ 2024.
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Neff

Reduced Lyman-alpha likelihood: a fresh look

He, lvanov, Bird, VG (2503.15592)

(See also Ivanov 2024, Bird+ 2024)

—2.25 -

—2.30 -

—2.35 -

0.2

B Chabanier
------ Planck

A%('L*q 3*) — }‘:PL(A’M :*)/(271.2)

dln Py,
Nef (ky,y 24) = Tk (kyy2y) .

eBOSS Lya likelihood was in tension with Planck.
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Neff

Reduced Lyman-alpha likelihood: a fresh look

He, lvanov, Bird, VG (2503.15592)
(See also Ivanov 2024, Bird+ 2024)
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* compressed likelihood from an emulator of PRIYA simulation
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Example 2: Self-inferacting neutrinos

He, Ivanov, Bird, VG (2503.15592) Adam He
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P(k)/Pcdm(k)

Plot by A. He

Example 3: Sterile neutrinos
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Example 3: Sterile neutrinos

vy =cosBv, +sinfuy,

DM = Fourth, heavy (~keV) neutrino that doesn’t
talk to the SM, but mixes with active neutrinos.
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Example 3: Sterile neutrinos

Rui An
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Example 3: Sterile neutrinos

Combined bounds: sky + lab
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Mediators > 1GeV are ruled out.




Putting it together:
Interacting nevutrinos + sterile neutrino DM.

Priyank Parashari
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OZIMIC: Cosmological Zoom-in Simulations
with Initial Conditions Beyond CDM
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The future: new tracers of matter distribution

Tomographic reconstruction of the Lya forest
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Summary

Many new-physics models affect a range of scales, all the way
down to satellite galaxies.

Data is coming from various observations (incl. lya forest) and the
bottleneck is forward-modeling of structure in BSM cosmologies.
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