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SEARCH FOR HEAVY NEUTRINOS IN THE ND280
NEAR DETECTOR OF THE T2K EXPERIMENT
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The presence of Heavy Neutral Leptons (HNL, M ≈ O (1 GeV)), or heavy sterile
neutrinos, is proposed in various theories in order to solve current problems of the Standard
Model (SM), e.g., the origin of (tiny) neutrino masses, Dark Matter, baryon asymmetry,
etc. The T2K provides intense neutrino beam from both pion and kaon parents and hence
allows one to carry out experimental search for the HNL of < 500 MeV mass range. We
have performed a search for the HNL based on the usage of the low-density region in
ND280, Time Projection Chambers (TPC) with MC data. This article provides a summary
of the MC simulation, event selection, systematics study. We obtain that with the T2K
data we can expect the improvement of the limits on the HNL mixing elements for the
high mass region (MHNL > 0.44 GeV) and the cross-check of the previous results for
lower masses.

‘ÊÐ¥¸É¢μ¢ ´¨¥ ÉÖ¦¥²μ£μ ´¥°É· ²Ó´μ£μ ²¥¶Éμ´  (HNL) c Ô´¥·£¨¥° ¶μ·Ö¤±  1 ƒÔ‚
¶·¥¤² £ ¥É¸Ö · ¸¸³μÉ·¥ÉÓ ¢ · §²¨Î´ÒÌ É¥μ·¥É¨Î¥¸±¨Ì ³μ¤¥²ÖÌ ¤²Ö ·¥Ï¥´¨Ö ´¥±μÉμ·ÒÌ
¶·μ¡²¥³ ‘É ´¤ ·É´μ° ³μ¤¥²¨: ¶·¨·μ¤Ò ³ ¸¸ ´¥°É·¨´μ, ¸ÊÐ¥¸É¢μ¢ ´¨Ö É¥³´μ° ³ É¥-
·¨¨, ¡ ·¨μ´´μ°  ¸¨³³¥É·¨¨ ¨ É. ¤. ‚ Ô±¸¶¥·¨³¥´É¥ T2K ¨¸¶μ²Ó§Ê¥É¸Ö ´¥°É·¨´´Ò° ¶Ê-
Îμ± μÉ · ¸¶ ¤  ¶¨μ´μ¢ ¨ ± μ´μ¢, ÎÉμ ¶μ§¢μ²Ö¥É μ¸ÊÐ¥¸É¢¨ÉÓ ¶μ¨¸± ÉÖ¦¥²ÒÌ ´¥°É·¨´μ
¸ ³ ¸¸ ³¨ ¤μ 500 ŒÔ‚. �·μ¢¥¤¥´  ´ ²¨§ ¶μ ¶μ¨¸±Ê ¸É¥·¨²Ó´ÒÌ ´¥°É·¨´μ ¢ ¤¥É¥±Éμ·¥
ND280 ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ μ¡Ñ¥³  ¢·¥³Ö-¶·μ¥±Í¨μ´´ÒÌ ± ³¥·, § ¶μ²´¥´´ÒÌ  ·£μ´μ³.
�·¨¢¥¤¥´Ò ·¥§Ê²ÓÉ ÉÒ Œμ´É¥-Š ·²μ ³μ¤¥²¨·μ¢ ´¨Ö ÉÖ¦¥²ÒÌ ´¥°É·¨´μ, ±·¨É¥·¨¨ μÉ-
¡μ·  ¸¨£´ ²Ó´ÒÌ ¸μ¡ÒÉ¨°, μÍ¥´±¨ ¸¨¸É¥³ É¨Î¥¸±¨Ì μÏ¨¡μ±. �´ ²¨§ ¶μ± § ², ÎÉμ ¢
μ¡² ¸É¨ ¢Ò¸μ±¨Ì ³ ¸¸ (> 0,44 ƒÔ‚) ¢μ§³μ¦´μ Ê²ÊÎÏ¥´¨¥ É¥±ÊÐ¨Ì μ£· ´¨Î¥´¨° ´ 
¶ · ³¥É·Ò ¸³¥Ï¨¢ ´¨Ö ÉÖ¦¥²ÒÌ ´¥°É·¨´μ.
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