
LATEX TikZposter

The PRISM method of the DUNE accelerator neutrino
experiment for predicting the ”wrong” sign
background in the νµ disappearance mode

A. Stepanova. DLNP, JINR

The PRISM method of the DUNE accelerator neutrino
experiment for predicting the ”wrong” sign
background in the νµ disappearance mode

A. Stepanova. DLNP, JINR

Deep Underground Neutrino Experiment:

• the future accelerator neutrino experiment
that is located in the USA;

• movable TMS/GArTPC, LArTPC as parts of
the near detector;

– measuring neutrino energy spectra at
different off-axis positions based on
neutrino–pion energy dependence

To determine neutrino oscillation
parameters (sign of ∆m2

32 [NO/IO], δCP)
⇓

Precision Reaction Independent –
Spectrum Measurement

The task:

To predict the ”wrong” sign background in
the muon antineutrino disappearance mode
within the modified DUNE-PRISM method.
It is the biggest background in FD modes.

The result:

The WSB prediction via the DUNE-
PRISM method is implemented in the neu-
trino oscillation analysis that makes it almost
Monte-Carlo independent.
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The linear combination of ND off-axis
measurements NNN to predict FD oscillated flux F⃗⃗F⃗F :

The coefficients C⃗ might be found by solving a system of equa-
tions:

N × C⃗ = F⃗

The best solution as a result of Tikhonov regularization for ill-
posed problem:

C⃗ = [NTPN + (λA)T (λA)]−1NTPF⃗ , λ ≈ 10−9

This is a matching in a fitting range:
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PRISM off-axis – the linear combination of ND off-axis fluxes in neutrino regime
PRISM + HC – the same + on-axis flux made with a lower horn current

To calculate event rates RFDPRFDPRFDP one should:

• extract ND background; make a LC;

• add irreducible FD background; make flux corrections.

RFDP (HOA, Erec) = MNF

∑
i

ci(HOA)[RND,i(Erec)−BND,i(Erec)]+

+BFD(Erec) + F (Erec), F (Erec)=
∑

k∆Φ(Eν)Posc(HOA,Eν,k)Y (Erec)
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• Stat. analysis: νµ + νe + νµ + νe modes. Exposure: 336 kt-MW-yrs
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