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Activities of the Neutrino WG

o Anything to do with neutrinos
o Past projects

— Right-handed neutrinos w Y
A Frequentist Analysis of Three Right-Handed Neutrinos with *\ﬁ\\'\““
GAMBIT

[Eur.Phys.J.C 80 (2020) 6, 569, arXiv:1908.02302]
— Cosmological neutrinos

Strengthening the bound on the mass of the lightest neutrino
with terrestrial and co

experiments

[Phys.Rev.D 103 (2021) 12
e Ongoing projects

— Neutrino 3-flavour oscillation
— Non-unitary mixing matrix

, 123508, arXiv:2009.03287]
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Neutrino Oscillations with GAMBIT
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e 3-flavour neutrino oscillations global fit
e Old topic, already 3 groups with long expertise, but
— first ever open-source neutrino global fit software

— detailed reproduction of the experiments, without “fudging” data
— proper treatment of systematic uncertainties
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Neutrino Oscillations

o 8 experiments implemented and validated
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o Results from no-systematics scan (NO)
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o Results from no-systematics scan (NO)
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@ Still some physics issues to resolve

— 015 larger than in other studies
~~ dependence on Solar Models
~~ 2005 vs 2016, high vs low
metallicity
— preference for high 653 solution
~~ other collabs prefer low 653 solution

~~ missing recent SuperK results T ST B
0.2 l]4-'1‘ 0.6 0.8

e Computational problems sin 1z

NOVA (2021) S -

Am3,[107° eV?]
=
T

o
T

— 50+ nuisance parameters
~» partial solution with gaussian priors
of varying width oz | e
~» PCA analysis of systematics e
— Slow likelihoods (SNO, IceCube) oo
~> Pre-sample and train NN o }
— LUMI has been down for a while T e
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o Non-unitary PMNS matrix can (maybe) explain some of the
oscillation anomalies in LNSD and MiniBoone
o Can use (most of) the existing infrastructure from vanilla
oscillations
— Needs upgrade of oscillation codes to depend on matrix elements, no
mixing angles
— Remove assumptions of max probability for neutral current
— New experiments: OPERA and other short-baseline
e Lead by Michele Lucente, with Mark Ross, Pedro Machado, Steven
Parke

— Need more peoplepower to code experiments
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