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Cosmology with massive neutrinos
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● Existence of massive neutrinos implied by 
neutrino oscillations

● Massive neutrinos affects both background 
expansion and on growth of fluctuations

● Neutrinos contribute both as radiation and 
as non-relativistic matter respectively in 
early universe and recent epochs

● High-velocity dispersion implies the 
suppression of matter power spectrum 
below the free streaming length
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Cosmology with massive neutrinos
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Neutrino mass effects on matter power spectrum
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Neutrino mass effects on matter power spectrum
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Dataset: Full-shape DR1 

• Galaxy power spectrum analyzed for each z bin

• No scale-cuts (kmin = 0, kmax = 0.522, dk = 0.001)

• Covariances calculated with thecov module
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Theoretical Power Spectra 
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Approximation and simplifications
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Test on data samples
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Test on data samples
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Most anomalous case: QSO. All positive values (maybe due to bias value?)
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Test on data samples



April 2020 APS: Advances in Spectroscopic Cosmology, A. EinsteinBCN-MAD Meeting @ CIEMAT, Madrid, 27/01/2025 12

Test on data samples
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Test on data samples
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Comparison with theory

14



April 2020 APS: Advances in Spectroscopic Cosmology, A. EinsteinBCN-MAD Meeting @ CIEMAT, Madrid, 27/01/2025 15

Comparison with theory
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Conclusions and outlook
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