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Figure 6. Comparison of the DUNE-ND sensitivity to |dµ| obtained in this work (red solid) with
current constraints (solid curves, shaded regions), and sensitivities of future projects or estimated
exclusions (dashed curves). The band represents the region with 2 – 20 events/year, corresponding
to 95% C.L. sensitivity over 5 years with 25 – 2500 background events. Limits and sensitivities
are from CHARM-II [7, 46], NOMAD [1, 47], Icecube [7], solar neutrinos [3, 6], MiniBooNE, SHiP,
LEP, SN 1987A [1], Xenon1T, BBN 4He abundance [3], SuperCDMS [4].

heavy, the gravitational pull will also prevent it from leaving the supernova, leading
to the vertical cut-off of the exclusion curve.

• In [7], bounds from double-bang events (a signal with two visibly separate cascades)
at IceCube from the atmospheric neutrino flux were calculated. These are denoted by
the blue dashed lines in figs. 6 and 7, namely one event during a data-taking period
of six years.

• Bounds from cosmology and Big-Bang Nucleosynthesis (BBN) are shown in pink.
The dipole interaction alters the expansion and cooling rates of the universe, leading
to a corrected neutron-to-proton ratio and baryon-to-photon ratio [3]. The final 4He

abundance depends on M4 and d↵. For the observed primordial-4He fraction Yp =

0.245± 0.006 (2�), the corresponding constraints of d↵ are illustrated in figs. 5 to 7.

4 DUNE-FD sensitivity to active-sterile mixing via U⌧4

So far we assumed that the mixing of the sterile neutrino with active flavours is negligible
compared to the dipole interaction. In this section we briefly comment on the opposite case
when the heavy neutrino mixes with strength |U↵4|

2 with active neutrinos and the dipole
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