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R ≡
σ(ν+target→γ+X )

σ(ν+target→π0+X )
(1)

All SBN program experiments (SBND, MicroBooNE, ICARUS)
have already extracted (planned) the π0 production rates from the
data (CC and NC interactions).
For the argon target, in all cases (NC or CC interactions, for
neutrino or antineutrino beams), we estimate

RAr =
σγ
σπ0

= RAr
NC = RAr

CC = R̄Ar
CC = 3.1% (2)

People from SBND, MicroBooNE, and ICARUS, please also
measure the CC one-photon production rate.
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Importance:

▶ Calibration tool for T2K, Hyper-K, and the second maxima at
DUNE.

▶ MiniBooNE
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On a free nucleon (PDG)

R0 ≡ Γγ(∆+/0)

Γπ0(∆+/0)
≃ 9 · 10−3. (3)

R ≡
σ(ν+target→γ+X )

σ(ν+target→π0+X )
=

σ∆
γ + δσγ

σ∆
π0 + δσπ0

(4)

δσγ , δσπ0 = non-resonance, coherent, higher resonances...
δσπ0 ≪ σ∆

π0 , δσγ ≪ σ∆
γ

R ≃
σ∆
γ

σ∆
π0

·

(
1 +

δσγ
σ∆
γ

− δσπ0

σ∆
π0

)
≃

σ∆
γ

σ∆
π0

(5)

target= H2O, CH2, Ar
R > R0 (6)

π0s have difficulties in escaping the nucleus A−2/3
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MiniBooNE
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Shert Baseline Neutrino program experiments at FNAL
For the argon target, in all cases (NC or CC interactions, for
neutrino or antineutrino beams), we expect

RAr =
σγ
σπ0

= RAr
NC = RAr

CC = R̄Ar
CC = 40

1
3R0 = 3.42R0 = 3.1% (7)

People from SBND, MicroBooNE, and ICARUS, please also
measure the CC one-photon production rate.

▶ It can help to understand the MiniBooNE anomaly.

▶ We’ll obtain a strong calibration tool for T2K, Hyper-K, and
the second maxima of DUNE
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Thank you
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