Appearance of tau neutrinos in the MINOS+ Near
Detector due to the oscillations involving sterile
neutrinos
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» In the long-baseline experiments like MINOS+, standard
oscillations are not expected in the detectors located close
to the neutrino source.
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» In the near detectors sterile neutrinos can reduce the flux P Y o
of muon neutrinos and lead to the anomalous production Near Detector ol = V)°
Of tau neUtI"inOS 1 km from source 735 km from source

Most of the MINOS+ flux above
production threshold.

Model with one sterile neutrino

Oscillation probabilities at short baselines In the
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» Sterile neutrinos are necessary in some ’ Am?

extentions of the Standard Model that 5 o [AmE L
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provide neutrino mass generation nT 4E
mechanism.

» Most of the experimental data well v, I 2 , o . o[ AMEL
described by the standard oscillation Az Py, v, (L, E) =1 — 4|Upa|"(1 — [Upua[") sin AE
model with 3 neutrino flavours. Therefore . I | A Am2. |
the mixing between active and sterile .. H. H. E| — 1 — sin? 20, sin? 41
states must be small: |Una|? < 1. pebme e 4E

For 014 = 0 sin®20,,, = sin®20y,sin® 34, sin®20,,, = sin® 26y,

Standard oscillations Oscillations with one sterile neutrino
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Vertical lines mark the L /E regions for Near and Far MINOS+ detectors. Example for Am?” = 10 eV?2,044 = 0.2, 054 = 0.2, 034 = 0.6 and §; = 0. Black arrows indicate
L /E value corresponding to the maximum rate of events in the Near and Far MINOS+ detectors.
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Expectations for future
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[ — s et threshold. This condition is fulfilled
T o by MINOS+, NOVA (small part of T RS
S flux), DUNE (small part of flux). O p—-

T T Ve, T T T, » NOVA L/E ratio smaller than for T MINOS- 10% oyetr0.01 kg
Sensitivities for assumed constant baseline 1 km In the T appearance search longer baselines MINOS+, better Sig/ bkg ratio. 10_2? _'}mgzi g;‘j;ﬁ::g‘l)?kbgkgl i
and for the fully simulated baseline. of near detectors are preferred. » DUNE L/E ratio similar to 10* 10° 10° ot 1
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