
 relaxed and reconciled with PLANCKΣmν ✓

Relaxing Cosmological Neutrino Mass Bounds     
with Unstable Neutrinos*

Miguel Escudero, Jacobo Lopez-Pavon, Nuria Rius, Stefan Sandner
arXiv: 2007.04994, doi: 10.1007/JHEP12(2020)119


Corresponding Author: stefan.sandner@ific.uv.es, “la Caixa” fellow LCF/BQ/DI19/11730034
*

<latexit sha1_base64="IOz+B4jOOVDDXmwrhg110bMgNH8=">AAAB7HicbZDNTsJAFIVv8Q/xD3XpZiKYuCItC3VJdOMSE0GS0pDpcFsmTKfNzNSEEN5CV0bd+TS+gG/jgF0oeFbf3HMmueeGmeDauO6XU1pb39jcKm9Xdnb39g+qh0ddneaKYYelIlW9kGoUXGLHcCOwlymkSSjwIRzfzP2HR1Sap/LeTDIMEhpLHnFGjR35ddIf0jhGReqDas1tuAuRVfAKqEGh9qD62R+mLE9QGiao1r7nZiaYUmU4Ezir9HONGWVjGqNvUdIEdTBdrDwjZ1GqiBkhWbx/Z6c00XqShDaTUDPSy958+J/n5ya6CqZcZrlByWzEelEuiEnJvDkZcoXMiIkFyhS3WxI2oooyY+9TsfW95bKr0G02vIuGe9esta6LQ5ThBE7hHDy4hBbcQhs6wCCFZ3iDd0c6T86L8/oTLTnFn2P4I+fjG5kvjc4=</latexit>

†

<latexit sha1_base64="IOz+B4jOOVDDXmwrhg110bMgNH8=">AAAB7HicbZDNTsJAFIVv8Q/xD3XpZiKYuCItC3VJdOMSE0GS0pDpcFsmTKfNzNSEEN5CV0bd+TS+gG/jgF0oeFbf3HMmueeGmeDauO6XU1pb39jcKm9Xdnb39g+qh0ddneaKYYelIlW9kGoUXGLHcCOwlymkSSjwIRzfzP2HR1Sap/LeTDIMEhpLHnFGjR35ddIf0jhGReqDas1tuAuRVfAKqEGh9qD62R+mLE9QGiao1r7nZiaYUmU4Ezir9HONGWVjGqNvUdIEdTBdrDwjZ1GqiBkhWbx/Z6c00XqShDaTUDPSy958+J/n5ya6CqZcZrlByWzEelEuiEnJvDkZcoXMiIkFyhS3WxI2oooyY+9TsfW95bKr0G02vIuGe9esta6LQ5ThBE7hHDy4hBbcQhs6wCCFZ3iDd0c6T86L8/oTLTnFn2P4I+fjG5kvjc4=</latexit>

†

Many neutrino mass models are 

excluded by cosmological bounds!

New light degrees of freedom can 

lead to Neutrino Decay with  


and alleviate these bounds 

from 0.12 eV to up to 1 eV. How?

τν < tU

All possible neutrino decay channels 

can be summarized by two model

independent renorm. Lagrangians

Most promising candidate is 2-body 
decay — viable 3-body decays require 
coupling hierarchy which is difficult to 

realize in concrete model

ϕ Z′ /

Decay into ultra-light bosons redistribute

 energy densities, suppressing the neutrino 


contribution to non-cold Dark Matter 

and alter CMB perturbations+lensing power

νi

ν4/νj

Active Neutrino 

Mass Eigenstate

Sterile Neutrino

BSM Scalar or 

Gauge Boson 

With an active neutrino final state the 

maximal relaxation of the mass bound


is 0.1(0.06) eV for IO (NO), 

since lightest state is stable.


With an additional sterile neutrino the

parameter space opens up!

Active-Sterile 

Coupling

What about a concrete 

model realization?

DESI/EUCLID sensitive

to both,  and mν τν

Motivation: Make accidental 

SM  symmetry


manifest; Neutrino data , 

but @  


 — Excluded by PLANCK!


U(1)μ−τ
✓

Σmν > 0.126 3σ

Add global  w/ scalar+

fermion singlet: 


Invoke: 

See-Saw and ,





U(1)X
ℒ ⊃ yΦN̄RSL

yvΦ ≪ mD ≪ MR
→ mν4

∼ 0
Uα4 ∼ yvΦ/mD ≪ 1

Γ(νi → ν4ϕ) ∼ 106 t−1
U y2 (mν/(0.3eV))2 (1014GeV/MR)

Relaxation within the 

model mass prediction ✓

CMB  free-streamingν

CMB+LSS

1  and 3  mass predictionσ σ
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