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[ Alternative Scenarios |
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Sterile Neutrinos in the MeV-GeV Range have a very rich phenomonology
in SBL facilities. A flux of sterile neutrinos created alongside the standard
neutrino beam can reach the detector and subsequently decay.

S it i
> /
‘U4u‘ ( Q
Vs VH
> Vi W=

> E.g Radiative Decay

Angular Excess

80
150
% 60 m MB Excess %
> m M, =25 MeV Signal = m MB Excess
S 40 m 1o w/ 5% sys S 100 m M,=25 MeV
% g m £ 1o w/ 5% sys
= 20 %
Z > 50 + +
/M 0 R
¢ ¢ 4 ¢ ¢ +
—20 0 —& :
0.5 1.0 1.5 -1.0 -0.5 0.0 0.5 1.0
. Evis (GCV) Yy \ Cos6 y

Mark Ross-Lonergan, IPPP Durham Invisibles15 Madrid

24th June 2015



Angular spectrum is key tool in excluding large classes of sterile
scenarios. Need to produce more isotropic daughter events from sterile

decay.

® MSM > Eexp

JdOvy
002
0’ = isotropy

due to G&|U,4|?

\.

favours larger

® Oror 1S very small

. Invisible

-
"
““
-+
o

vy

r—['y, y-like ]ﬁ

e Need large
anomalous magnetic
moment

anv
00?
small Q% = very

o favours very

Mark Ross-Lonergan, IPPP Durham

/\ Signal

‘/i

forward )

Invisibles15 Madrid

\.

£
o MSM ~ Eexp

%LQV{ between Zgy,

and y-like

e O7or increased by

4
~ %
M

24th June 2015




e As a concrete model we intoduce a single MeV scale sterile
degree of freedom charged under a new U(1)’ symmetry.
Although no standard model particles initially feel this new force,
they obtain a microcharge due to kinetic mixing with the SM
hypercharge boson. In the flavour basis

L My, _
L =Ly — 2 — XF, B + > —Zx? ig' Vs viX,,,

e Post EWSB there will exist a
tree level coupling between
Massive Z', v4 and v 5 3.

e Fraction of subsequent decays
to eTe~ mis-identified as
CCQE electrons

e Kinetic mixing y? alongside
[Uea|?, |Upal* and |Uz?
constrained to be below
current 90% C.L bounds.
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