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Light  fluxes at NP04ν
From GEANT4 beam simulations UPDATE



GEANT4 simulations
Geometry of the target

Overview of the work

Implementation of a GEANT4-based simulation framework for the study of background events from meson 
decays to final-state neutrinos
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Henri et al GEANT4 simulations: light mesons produced at T2, magnets, and TAX (per 2.8e5 PoT) for W-133
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GEANT4 simulations
Charged Pions

∼ 18.6 π+ → ν/PoT ∼ 1.38 K+ → ν/PoT
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Henri et al GEANT4 simulations: light mesons produced at T2, magnets, and TAX (per 2.8e5 PoT) for W-133
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GEANT4 simulations
 fluxes crossing NP04νμ
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GEANT4 simulations
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Scheme of the new simulations
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Spacial coordinates and momentum of each particle measured at 4 Monte Carlo (MC) truth detectors.



GEANT4 simulations
Scheme of the new simulations

M1
M2

BM

Soil

MC1
MC2 MC3

MC4

T2

TAX

Spacial coordinates and momentum of each particle measured at 4 Monte Carlo (MC) truth detectors.

For two different wobbling configurations:  and .W-000 W-133
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Scheme of the new simulations
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Spacial coordinates and momentum of each particle measured at 4 Monte Carlo (MC) truth detectors.

For two different wobbling configurations:  and .W-000 W-133
The differences between MC1 and MC2 will determine the effects of M1 and M2 on charged mesons.



GEANT4 simulations
Charged mesons: MC1 vs MC2. The attenuation
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GEANT4 simulations
Charged mesons: MC1 vs MC2. The attenuation



Small shift in the momentum px

GEANT4 simulations
Charged mesons: MC1 vs MC2. Shifts in momenta



Shift in the peak of the energy spectrum. Events with lower masses do not survive after M1 and M2

The angles defining the trajectories of the mesons are determined by their momenta

GEANT4 simulations
Charged mesons: MC1 vs MC2. Shifts in momenta



We can compute the change in the trajectory  for each event, and see the correlation with its momentum Δϕ p

GEANT4 simulations
Charged mesons: MC1 vs MC2. Shifts in trajectories



For  GeV protons:  mrad400 Δϕ ≃ 7

 with d the distance traveled 

 inside the magnetic field  and 

 

Δϕ ≈
d
R

B

R =
p

qB
⇒

p ≈
cte.
Δϕ

≃
2.8
Δϕ

For  GeV mesons:  mrad (within the mean value of  in the simulations)∼ 75 Δϕ ∼ 37 Δϕ

GEANT4 simulations
Charged mesons: MC1 vs MC2. Shifts in trajectories
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These neutrino �uxes are based on the meson simulation done with Geant4

Simulated with GENIE

GEANT4 simulations
Neutrinos entering the detector



GEANT4 simulations
Neutrinos entering the detector
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GEANT4 simulations
 fluxes crossing NP04νe
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GEANT4 simulations
 fluxes crossing NP04νμ



GEANT4 simulations
 fluxes crossing NP04νμ



GEANT4 simulations
“Correct” geometry of NP04
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GEANT4 simulations
“Correct” geometry of NP04

 mdOAx = 8.38

 mdOAy = 4.811

 mddetz
= 722.592



GEANT4 simulations
“Correct” geometry of NP04



Back-up



GEANT4 simulations
Wobbling effect NP04
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Wobbling effect NP04



GEANT4 simulations
Wobbling effect NP04



Back-up2



GEANT4 simulations
Energy distributions of mesons
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GEANT4 simulations
 fluxes crossing NP04νμ
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GEANT4 simulations
 fluxes crossing NP04νμ
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GEANT4 simulations
 fluxes crossing NP04νμ
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 fluxes crossing NP04νμ


