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Δm2

In particular, JUNO will be sensitive to 

NO: α = + 1 IO: α = − 1
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Weaker hint for NO 
and CP violation

Closer and more 
degenerate octants

Updated results on oscillation 
unknowns (octant of  and )θ23 δCP
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In particular,  formally determined at the subpercent level,  = 0.8%Δm2 1σ
Percent accuracy on “known” parameters
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In particular,  formally determined at the subpercent level,  = 0.8%Δm2 1σ
Percent accuracy on “known” parameters

However, one should be cautious about interpreting subpercent-level accuracies, since correlated 
effects from neutrino energy reconstruction, interaction models, and systematic uncertainties across 
accelerator and atmospheric experiments still require significant improvement
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Present knowledge about the two JUNO oscillation frequencies
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Shift of  discussed in many papers (see 
Parke et al. for instance)

Specific values depend little on fit details.

Δm2
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two frequencies in NO and IO
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Examples of possible JUNO first data compared with pre-JUNO data
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Regions allowed by oscillations on (Σ, mβ, mββ)

Spread dependent on 
the Majorana phases

In principle can be 
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 decay0νββ
KamLAND-Zen, EXO, CUORE, GERDA

Astrophysics and Cosmology 
CMB, BAO, lensing, …
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 decay0νββ
LEGEND, NEXO, CUPID, …

Astrophysics and Cosmology 
EUCLID, … 
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•Next steps
JUNO will sharpen , and test mass ordering with subpercent precision(δm2, Δm2

ee)

•Outlook
The 3ν framework is at a turning point: future synergies (or tensions) across 
oscillation, β-decay, 0νββ, cosmology will be decisive
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