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eCurrent and future neutrino oscillation experiments such as the SBN y 'I'.',’. // / / / ’;L o After selecting two photons, the sample is dominated by ¥ — yy decays (BR =~ 99 % ).
Program and DUNE require precise models of neutrino-argon un W (1| s o Ry IR | "l‘, i « 77" events provide an abundant and well-understood sample for validating shower
interactions to achieve their physics goals [1, 2]. "',, ".'ni y A A2 eel l',l'l‘I y reconstruction.

RN
=N
=

*Resonant interactions are an important interaction channel at GeV «The 7" invariant mass exhibits a clear peak at 135 MeV, providing a standard candle for
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energies and cgntrlbute S|gn|f|cantly to the DUNE_event rate. Their il I‘l." dll| || e " l.l'" il evaluating energy scale corrections.
modeling remains a substantial source of uncertainty. 'l" i’ .ll' A W yl . . . ..
| | | | i’ ‘u‘ Runy ooy f .ui «The decay-axis angle in the center-of-mass frame, cos 0, is sensitive to many effects:
eProduction of the # mesons provides a unique probe of higher-mass " I | A I " 8265 RUN 18255, EVENT 2008 30 cm

*For a pseudoscalar meson, the decay is isotropic in its rest frame.

baryon resonances beyond the A(1232) baryon, particularly the y .'ug'.' I'I'I'.' / ,‘ll;'.' '.‘I'I'.' February 16, 2025 R o | , o
N(1535), N(1650), and N(1710), which have large branching fractions eDeviations from this expectation can reveal reconstruction biases, acceptance
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eMicroBooNE performed the first measurement of neutrino-induced # c 60 4 BNB Data w
production on argon [4], observing fewer than 50 signal events. 2
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e The Short-Baseline Near Detector (SBND) is expected to collect ~ 40
1400 selected signal events in Run 1, enabling the first differential
and exclusive measurements of this process. o 0 4 0
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Di-Photon Event Selections 11 Meson Selections

Cut Efficiency [%] Purity [%] Kinematic requirements are used to -Wet additiog_adllyf[ select f(t)r: a muo|r|1 a?d i T T prelim. Syst. Uncert. ]
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, «Events are selected in the 77 mass study properties of the resonance and NO: 27 30 %
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Track S <0 region, near M},}, ~ 548 MeV boost our signal purity. , I\;.Cr)tthoer1:71./16 %
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Energy > 50 MeV *The maximum mass a di-photon pair can °Reconstrtéctmg:|the 4-momenta of the s E;Sém[i)gtg'” %
Photon Selection Conversion Gap > 2 em originate from, M is leveraged to proton and 7 allows us to measure
cos b,y > 0.9 select heavier mesons UN 18255, EVENT 300505 center-ot-momentum frame variables
N, =2 38 3 2 06 0 - S 17 2025 such as the invariant mass of the
250 < M., < 750 MeV 36 6 98 3 eBecause 7's are much Ilght.er, they are resonance, W.
n Selection Moz > 400 MeV 33.2 41.8 often more boosted and thelr_ decay eThese variables are sensitive to final-
cosf.. < 0.5 31.8 15.98 photons tend to be more collimated, state interactions (FSI) within the
producing larger values of COS 9},}, nucleus [4] and provide a powerful
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2. Ph°t°? Set'edCtil""t: Req“irett_woh . «The measurement of 77 production helps us to better understand the the
reconstructed electromagnetic shower . L . .
. . J . : ) modeling of neutrino interactions on argon that produce higher resonance
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0 : 10 candidates shows a strong peak at ~4 MeV/cm S 4

2 4 6 . . . .
Reconstructed Leading dE/dx [MeV/cm]  as expected. Reconstructed M,, [MeV] methods in future iterations of this work.
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