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Sterile neutrinos

@ heavy neutrino = Heavy Neutral Lepton

@ sterile = gauge singlet

@ only interesting, if some other kind of interaction, usually a Yukawa
interaction with SM Higgs or extra Higgs doublet or Higgs triplet

@ usually studied: mixing scenario
vp= Upv; + UyN;  with £ =e,pu,7, and j=1,2,3

NN

mixing matrix sterile neutrino
@ ... but not in this talk
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Sterile neutrinos

@ Mixing scenarios are better studied with other processes than B decays.
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@ Sterile neutrino is produced in B meson decay.

@ We assume that N escapes the detector. (true if light enough)
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Effective hamiltonian

@ Parametrize arbitrary new-physics interaction to dimension 6:

H iy = ——=V | Cor,b)Crr*ve ) + &) (cRan)(f y"Ng) + g§V (Crb (€ Ni)

SM term T8s, $(CLbR)(C NR) + &7 (CL bp)(€;6"" Np) +h.c. ]

Robinson, Shakya and Zupan, 1807.04753
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B — D*¢N at Belle

@ For M,, = O(1GeV) do “bump hunts” in M?

miss® Belle Coll., 2301.07529

@ For small M, the Mriiss distribution does not discriminate between

B — D*¢Y/Nand B — D*/v.

But angular distributions can reveal effects from new-physics

interactions with couplings ge;, gé\L’, gé\;, g]TV.
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Angles of angular distribution
Y
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graphics taken from Becirevic et al., 1907.02257
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Angular coefficients

32 d‘r
9 dg?dcos8,dcosOpdy

= (Ji, + Jp,cos 20, + J; cos Qf)Sinz Op+

(Jy. + Jo. €08 20, + Jg, cos 0,)cos” O+
(J5 cos 2y + Jo sin 2y)sin® 0}, sin” 0+
(J4cos y + Jg sin y)sin 20, sin 20+
(J5cos y + J;s1n y)sin 20, sin 20+

Extract angular coefficients J..../; from experiment.
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g@; ; gé\z , ... from angular coefficients P‘ H %

@ We have fitted angular coefficients J. to recent Belle data

B Bayesian analysis, fitted parameters: (gJN, my, FIF), one
Wilson coefficient ge;, gé\L’, ... atatime.

B Result insensitive to choice of form factors (FNAL/MILC,
JLQCD,...)
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Other constraints

@ Constraints from B - D*u + E_. .
B — D*uN.
@ Boundson B(B - K"+ E

miss

eg: &YEbI@ND C gl|@bR@ N+, R)(DLNR)]

drives Bt - KT+ E

miss

seach look similar, no hint of

) constrain gév and g]TV by SU(2) symmetry,

< 0.01.

a4

Felkl, Giri, Mohanta, Schmidt, 2309.02940

B(B — K+ E_. ) datimply géi, gr

= B-o>D*+E

miss Not competitive for gé\; and g]TV .
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Summary

® One can search for heavy sterile neutrinos /V in
B — D*fv data; B — D*ZN can reveal itself via
: 2
® bumps in MZ. (good for heavy N) or
® changes in angular distributions (good for
light N and new interactions (scalar, tensor,...)

@ Scenarios tested in B decays involve new
interactions, e.g. charged-Higgs or leptoquark

mediated decays, not suited for v— /N mixing
scenarios.

@ No hints for B — D*#N found in Belle data. Siegen nightwatchman
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