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THE NINJA EXPERIMENT 3+1 NEUTRINO OSCILLATIONS

Designed to precisely measure neutrino—nucleus interaction cross The 3+1 model extends the Standard Model by introducing one

sections using an Emulsion Cloud Chamber (ECC) detector. By ﬁf‘t‘i'gcc’{_‘%nf%mgg jéitg :]23\’/( ﬁgszte‘?ggﬁ?g ’:jenﬁl/jrv\i/vi?ra\g

using an alternating structure of emulsion films and thin target <@ orresponding large mass-squared difference Am2s1~ O(1 eV?),
layers, we can achieve high-resolution tracking and momentum_ . and extends the PMNS mixing matrix to 4 x 4 form:
measurement of neutrino-induced particles. NDZED
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| Currently located at the B2 floor ||, &% /
1 (1.5° off-axis) of the J-PARC NM H < ' In the short-baseline (SBL) approximation, where standard splittings

T, (. - Am?21 and Am?31 are negligible, the oscillation probabilities simplify
building, future runs may also o B to:
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The effective mixing angles are defined as:
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Oscillation effect become significant when
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which sets the rel vant L/E, scale for short-baseline experiments
such as NINJA. ‘
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Fig. 1: Probabillity (right), presented with dashed lines, and flux

(left), presented with solid lines, relevant for NINJA. SENITIVITY

* Three detector locations with L = 280 m with 10** POT/year

* Pb target assumed » Gaussian energy resolution «Systematic uncertainty — an overall
" with a width of 10%. normalization error of 5% for the
sighal and 10% for the background.
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Ve Vs / A ‘Energy /Gev three detector locations with 10 ty mixing parameters for B2, SS floor
exposure and a combined analysis with 5ty

Table 1: Detector efficiencies used In Fig. 2: Event spectra for signal and | exposure at each location (SS+B2).
the analysis. background for the SS floor.
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* With a 10 ty exposure, the SS-floor flux yields a more stringent limit on Jo o Heronoelt ,
3+1 sterile-neutrino parameters than the current MicroBooNE bound.

* Muon misidentification has a notable impact on sensitivity, while neutral - 55 flor, 101ty
current events exhibit only a modest change. | -

*We have demonstrated the importance of combining both
appearance and disappearance channels in the sensitivity analysis, A N N .
resulting in strengthened bounds on sterile-neutrino parameters. ‘ I 0% 107 107 107 107
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- Utilizing both off-axis (B2) and on-axis (SS) fluxes, NINJA gains Fig. 5: Comparison of the impact of o 6"r?°g”8'3?‘|ris°? OfleOXC'USiO” M f?‘th
. L. varying neutral current (NC) the oor tor 10 ty exposure wit
sensitivity across a broader range of mass-squared differences and | rejection and misidentification (blue) and without (orange) the

can yield a stronger bound than the current one. mis-ID) rates. Ve disappearance channel. \
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