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The decay volume lenght is not negligible in respect
to the sterile neutrino oscillation baseline!



THE DUNE EXAMPLE
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For a neutrino which travels for a A
distance LI in the decay pipe and = |(vg|exp (—z dify Lg) (Zh/] I/J|) (Z IVA,)(VWI)
reaches the near detector placed at a
distance L2 from the end of the pipe, xexp( Amlel) (Zm uk|> V)
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THE DUNE EXAMPLE

Meson decay distribution ND (anti)neutrino flux origin
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_ _ The fraction of neutrinos
5| | produced at each point of
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THE DUNE EXAMPLE

DUNE ND+FD 90% C.L. exclusion pot. (7y)
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THE EFFECT AT LENUSTORMAND LEMNB



LENUSTORM AND LEMNB GEOMETRY
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OUR FUTURE GOAL

We don’t have the neutrino flux yet.

We need the neutrino flux produced in every point of the decay pipe!



THE EFFECT AT LENUSTORM



LENUSTORM CASE

Very S|mple approximation: Amount of neutrinos from each point
proportional to the number of remaining muons
Final expected flux: p(E)~Gaussian d(L)~e /o
Averaged Flux Decay of muons
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LO is the decay lenght of 450 MeV muons, 600 m



LENUSTORM CASE

We can estimate (very) roughly the neutrino spectra!

Ly
N,(E) x l/J[;(E, L)P[ga(E, L,+L;—L)dL
0

L2 is the distance between the end of the pipe and the detector  p, — 4cos?6,,sin? 6,4 sin? 6 sin? (AZ‘_E;IL)
LI is the lenght of the pipe
L represent the point in which neutrinos are produced

AmZ, L
P,, =1 — 4sin® 64 cos® f14(1 — sin® Oy cos® 6,4) sin® ( Zlngl )



LENUSTORM CASE

LEnuSTORM FD: L2=250 mand LI=130 m

The example of the muon appearance: we show the dependence on the production point
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LENUSTORM CASE

LEnuSTORM FD: L2=250 m and L1=130 m, final disappearance spectra
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LENUSTORM CASE

LEnuSTORM FD: L2=250 m and L1=130 m, final appearance spectra

Amy.=0.1 eVz, 014’24=10°
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LENUSTORM CASE

LEnuSTORM ND: L2=50 m and LI=130 m, final disappearance spectra
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LENUSTORM CASE

LEnuSTORM ND: L2=50 m and LI=130 m, final appearance spectra
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LENUSTORM CASE

The difference between events at the ND and FD
(without distance effect dumping of the flux)
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LENUSTORM CASE

The difference between events at the ND and FD
(without distance effect dumping of the flux)
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THE EFFECT AT LEMNB



LEMNB CASE

Agam our approximation Amount of neutrinos from each point

proportional to the number of remaining pions
Final expected flux: ¢ (E)~Gaussian d(L)~e /Lo

Averaged Flux

Decay of Pions
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LEMNB CASE

LEMNB FD:L2=50 m and LI=50 m

The example of the electron appearance: we show the dependence on the production point
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LEMNB CASE

LEMNB FD:L2=50 m and LI=50 m
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LEMNB CASE

LEMNB FD:L2=50 m and LI=50 m
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