Dark matter and neutrino interactions

Q search across scales

Vera Gluscevic

University of Southern California




Distribution of matter in the universe has a lot to teach us
about fundamental physics.
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Part I: The Small Scales



COIMIC: Cosmological Zoom-in Simulations
with Initial Conditions Beyond CDM

~100 new cosmological dark matter—only zooms with ICs appropriate for IDM, FDM, and WDM.
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COIMIC: Cosmological Zoom-in Simulations
with Initial Conditions Beyond CDM

~100 new cosmological dark matter—only zoom-ins with ICs appropriate for IDM, FDM, and WDM.
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Part |l: The Large Scale Structure



Dark matter and neutrino interactions affect LSS

Galaxy Clustering
Weak Lensing
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Dark matter and neutrino interactions affect LSS

Example 1: mixed DM elastically scattering with protons ->

OopmT = O'OU” ; .
momentum/heat transfer in early universe

Example 2: neutrino self-scattering through a massive
mediator -> delay in neutrino free streaming \
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S8 tension = k-dependent suppressione

1.00¢
0.95}
o :
\—50.90_
> _
(@)
= (.85
f - z2=0
™ 0.80} DES Amod
< : KiDS Amod
A% 0.75F ---- C-OWLS Tjeu8.7 “
F —— C-OWLS Tjex8.5 S _
070F —— BAHAMAS Tjci7.6 TN T
BAHA‘MAS‘The?tS.l()I - e
101 10Y 10*

k |h/Mpc]

Amon and Efstathiou 2023



Mixed interacting DM (scattering with protons)
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Fractional interacting DM (scattering with protons)
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Selt-interacting neutrinos
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Interacting neutrinos with eBOSS Lya forest
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Data set
Planck low—¢ TT —0.13
Planck low—¢ EE +0.99
Planck high—¢ +0.15
Planck lensing —0.14
BOSS —1.12
Lyman—« —22.18
DES —1.87
—24.3
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Neff

Reduced Lyman-alpha likelihood: a fresh look
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Reduced Lyman-alpha likelihood: a fresh look
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A fresh look at Interacting neutrinos

He, lvanov, Bird, VG (2503.15592)
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Next steps: Inferacting neutrinos +
sterile nevutrino dark matter
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Future outlook: mapping distribution of
matter across scales.
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PN
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