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Sterile Neutrino Search at J-PARC MLF

Shoichi Hasegawa and Takasumi Maruyama"

Japan Atomic Energy Agency and High Energy Accelerator Research Organization”

ABSTRACT

The mercury target at J-PARC MLF provides neutron beam for material and life science.
However it is also good neutrino source to search for ‘sterile neutrino’ for basic science
at the same time. This article describes JSNS? experiment (J-PARC Sterile Neutrino
Search using J-PARC Spallation Neutron Source).
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Elementary particles and their sensitive forces

Fig.1
(interactions). Quarks (u,c,t,d,s,b) are sensitive to all forces
(strong, electro-magnetic, weak, gravity). Charged leptons
(e,u,t) are sensitive to electro -magnetic, weak and gravity
forces. Normal neutrinos (v, vy, v;) are sensitive to weak
and gravity forces. Sterile neutrino (v;) is only sensitive to
the gravity.
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Fig.2 Neutrino oscillations (left: usual case, and right:
including sterile neutrinos). If sterile neutrino is included in
the oscillation, there are different oscillation paths from
usual configuration. Dotted and dashed lines correspond to
the paths which are indicated from previous experiments
[1-5]. The JSNS? experiment also aims to confirm or refute
the oscillation corresponding to the dashed line.
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Fig.3 Calculation result of neutrino production at mercury
target.
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Fig.6 Estimated JSNS? sensitivity. (1 MW proton beam for
Syears).
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