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INTRODUCTION NINJA EXPERIMENT

SUMMARY

REFERENCES

PROBABILITY SENSITIVITY

➢ Anomalies reported in various short-baseline neutrino 
experiments that cannot be explained by the standard 
three-flavor neutrino oscillation model

New model proposition

➢ 3+1 scenario:
➢ PMNS matrix update: 

➢ Oscillation probability:

EVENT RATES

➢Measures CC interactions on a water target using the 

T2K neutrino beam 

➢Aiming to achieve multi-differential cross-section 

measurements with low momentum thresholds, down to 

200 MeV/c for protons

➢Using an alternating structure of emulsion films and thin 

target layers, we can achieve clear detection of short-

range tracks from interaction vertices

➢More on NINJA on Friday, poster #535 by Ayaka Kasumi

𝑼𝑷𝑴𝑵𝑺
𝟒𝝂 = 𝑹 𝜃𝟑𝟒, 𝛿𝟑𝟒 𝑹 𝜃𝟐𝟒, 𝛿𝟐𝟒 𝑹(𝜃𝟏𝟒, 𝟎)𝑼𝑷𝑴𝑵𝑺

𝟑𝝂

𝑷𝝁𝒆 = 𝒔𝟐𝟒
𝟐 𝒔𝒊𝒏𝟐𝜽𝟐𝟒𝒔𝒊𝒏𝟐

𝜟𝒎𝟒𝟏
𝟐 𝑳

𝟒𝑬

➢SS floor to 𝟓 𝒆𝑽𝟐

➢B2 floor to 𝟐 𝒆𝑽𝟐

➢GROUND floor to 𝟏 𝒆𝑽𝟐

➢SS floor flux can give better
sensitivity than current bound
(above 𝟏 𝒆𝑽𝟐)

➢Even with a small detector
volume we can produce
significant results

➢Too much background to see a 
signal

➢Possibility of altering baseline
and target volume to get better
results (at GROUND floor)

➢NINJA has ability to constrain sterile neutrino
parameters, depending on the flux

➢We have to figure out how to experimentaly take care 
of the backgrounds

➢The possibility of changing the baseline on the ground
floor is under consideration in order to get larger
signal and smaller background

➢ A. Hiramoto et al. [NINJA], First measurement
of 𝝂𝝁 and 𝝂𝝁 charged-current inclusive interactions on water 

using a nuclear emulsion detector, Phys. Rev. D 102 (2020) 
no.7, 072006

➢ M.A. Acero et al., White Paper on Light Sterile Neutrino 
Searches and Related Phenomenology, Snowmass 2021
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