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Light but Massive Relics (LIMRSs)
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Light but Massive Relics (LIMRSs)
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Cosmology of LiIMRs
Relativistic Behavior
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Cosmology of LiIMRs
Relativistic Behavior

Relic internal degrees of freedom
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Cosmology of LiIMRs
Suppression to P,
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Cosmology of LiIMRs
Suppression to P,
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Cosmology of LiIMRs
Suppression to P,
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Cosmology of LiIMRs
Modifications to Galaxy Bias
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Efficient Computation of Galaxy Bias with Neutrinos and Other Relics
Mufioz and Dvorkin (1805.11623)
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Cosmology of LiIMRs

Modifications to Galaxy Bias
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Datasets for Analysis
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Datasets for Analysis

Galaxy Surveys
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Pa Fam ete r Thermalized Degrees of Freedom
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Effective Relic Parameterization
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Results
Neutrinos
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Results
Neutrino GISDB Biasing
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Results

LIMR Weyl Fermion
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Results
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Real Data Constraints
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Outlook: Ultralight Axions
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Outlook: Ultralight Axions
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Conclusions

1. LiMR effects cosmology through:
* Relativistic suppressionto £,
* Relativistic contribution to N, ¢
* Growth induced scale dependent modification to the galaxy bias

2. Neglecting GISDB will bias cosmological and neutrino parameters

3. Upcoming surveys can constrain large (sometimes all) interesting parameter space of
LiMRs (ultralight axions?)
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Backup:
Fisher Validation
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Backup:
Full Posteriors
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