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Neutrino mixing in 3 -paradigm
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Studying neutrino oscillation within 3 -paradigm

Long-baseline accelerator experiments with L=E 102 3 km/GeV are sensitive to
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Motivation to combine

Different experimental setups of oscillation baseline and energies
lead to diLerkent physics sensitivity

NOVA mass ordering sensitivity
T2K CP-violation sensitivity

Full implementation of
Consistent statistical inference across the full dimensionality
Each experiments’ detailed likelihood
Energy reconstruction and detector response

In-depth review of
Models, systematic uncertainties and their possible correlations
Different analysis strategies driven by different detector designs

Roughly doubled statistical power of individual experiments
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xperiments
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Neutrino energies

Both experiments have their detectors located slightly off-axis
(2:5 T2K, 0:84 NOvVA) to get narrow and highly pure =
spectra

NOVA peak at 2 GeV
T2K peak at  0:6 GeV

Different energy corresponds to different phenomenological
types of interactions

NOVA:

transition region, mixture of QE, 2p2h, RES  production and DIS
T2K:

mostly QE with 2p2h and RES

DIS in tail

Neutrino flux
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Baselines
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MATTER EFFECTS

Higher energy and longer baseline enhan-
ces the mass ordering dependent matter
e [edts, which are degenerate with CP vio-
lation effects

Lower energy and shorter baseline reduces
the matter effects to get less degenerate
CPV values of ¢p

The impact on P( 5 ) and
P( ¥ ) dilerb for each experiment
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Lifting degeneracies

Different energies and baselines
give different oscillation probabili-
ties and parameter sensitivity

NOVA:

Better mass ordering sensitivity

Degenerate for around

cp — =2 and =2 (CPV)
T2K:

Better cp sensitivity
Degenerate for around
ce =0and (no-CPV)

Joint analysis probes both spaces
lifting degeneracies of individual
experiments

NOvA: L=810 km, E=2.0 GeV

T2K: L=295 km, E=0.6 GeV
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82 (T2K), PRD 106 032004 (NOVA)
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https://doi.org/10.1140/epjc/s10052-023-11819-x
https://doi.org/10.1103/PhysRevD.106.032004

T2K vs NOvA analysis strategy
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T2K vs NOvA analysis strategy

Fits might be
combined into
one
simultaneous fit
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