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WG Talks

® || related plenary talks, 28 talks in parallel sessions +
multi-experiment analyses satellite workshop

Mon: Current
experiment results (5)

Tue: Future experiment
sensitivities (5)

Tue: Near detectors In
oscillation analyses (4)

ThuWG |13
Neutrino fluxes (4)

ThuWG x5 BSM —
WG5S summary (5)

Fri: New i1deas (5)

What are the current and future
systematic limrtations on oscillation
measurements and what can we do to
address them?

How can we best combine
experimental data to achieve the most
accurate results?

What are the needs for hadron
production measurements for the future
experiments?

What are the next steps for a unitarity

test!
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https://indico.fnal.gov/event/63406/contributions/297884/attachments/181612/249110/NOvA%203F%20Results%20-%20NuFact%202024%20-%20JozefTT.pdf
https://indico.fnal.gov/event/63406/contributions/297887/attachments/181622/249168/T2K_NuFACT_talk_EdAtkin.pdf
https://indico.fnal.gov/event/63406/contributions/297889/attachments/181582/249062/NuFact%202024%20DeepCore%20talk%20final.pdf
https://indico.fnal.gov/event/63406/contributions/297889/attachments/181582/249062/NuFact%202024%20DeepCore%20talk%20final.pdf
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NOVA and T 2K prefer similar regions with the inverted
mass ordering, but different regions with the normal
mass ordering


https://indico.fnal.gov/event/63406/contributions/297884/attachments/181612/249110/NOvA%203F%20Results%20-%20NuFact%202024%20-%20JozefTT.pdf
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https://indico.fnal.gov/event/63406/contributions/296971/attachments/181615/249373/parke_NuFact24.pdf

Current Prospect for Future
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https://indico.fnal.gov/event/63406/contributions/296969/attachments/181745/249322/NuFact_JUNO.pdf
https://indico.fnal.gov/event/63406/contributions/297883/attachments/181719/249275/dealtry_2024_09_16_nufact.pdf
https://indico.fnal.gov/event/63406/contributions/297888/attachments/181742/249347/NuFactTalk_17Sept_DUNE_Oscillation.pdf
https://indico.fnal.gov/event/63406/contributions/297890/attachments/181710/249265/NuFact_2024_Upgrade_Talk.pdf

Improving ID & Sensitivity
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https://indico.fnal.gov/event/63406/contributions/297917/attachments/181601/249190/NuFact2024_presentation_v3.pdf
https://indico.fnal.gov/event/63406/contributions/298031/attachments/181679/249368/LATEST_ajdye_NuFact2024_FC_presentation.pdf
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S.Yadav: Exclusive processes
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https://indico.fnal.gov/event/63406/contributions/297918/attachments/181711/249324/NuFact%202024%20-%20Ewan%20Miller.pdf
https://indico.fnal.gov/event/63406/contributions/298030/attachments/181750/249374/Lars_Bathe_Peters_2p-2h_systUncertainties_DUNE-NuFact_2024.pdf
https://indico.fnal.gov/event/63406/contributions/297925/attachments/181722/249279/nufact_2024_v2.pdf
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https://indico.fnal.gov/event/63406/contributions/296973/attachments/181926/249657/NuFact_DUNE_PRISM_CiaranHasnip.pdf
https://indico.fnal.gov/event/63406/contributions/297883/attachments/181719/249275/dealtry_2024_09_16_nufact.pdf

Hadron Production Data
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https://indico.fnal.gov/event/63406/contributions/297872/attachments/181852/249522/NuFact_2024_NA61.pdf
https://indico.fnal.gov/event/63406/contributions/297782/attachments/181859/249552/NuFact_2024_EMPHATIC_v2.pdf
https://indico.fnal.gov/event/63406/contributions/297806/attachments/181876/249568/NuFact2024_HP_09192024.pdf
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With |0 years, expect to reach:

Dgr: 5%, B12: 8%, Am?27: 20%
And geo-V, supernova V,
atmospheric Vv, etc.
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https://indico.fnal.gov/event/63406/contributions/296970/attachments/181803/249438/NuFact_NeutrinosFromNaturalSources_v2_pdf.pdf
https://indico.fnal.gov/event/63406/contributions/296972/attachments/181918/249634/NuFACT2024-talk-Anuj-Upadhyay.pdf
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https://indico.fnal.gov/event/63406/contributions/296968/attachments/181697/249352/NF_Gehrlein.pdf
https://indico.fnal.gov/event/63406/contributions/297916/attachments/181873/249562/Alim-Ruzi-NuFact-2024.pdf
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https://indico.fnal.gov/event/63406/contributions/297886/attachments/181929/249654/Ritam_Nufact_2024_130.pdf
https://indico.fnal.gov/event/63406/contributions/297885/attachments/181900/249610/WG1-Masoom-Singh.pdf

Multli-experiment
analyses are necessary!

Combining data from multi-experiments
required: beam + atmospherics + reactor

Workshop: Understand the procedure

and get prepared early Hosted by M. Scott



https://indico.fnal.gov/event/63406/page/3689-satellite-workshop-on-multi-experiment-oscillation-measurements

Multi-Experiment Analyses
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® (Comparison of tuned event rate prediction (constrained by near
detectors) necessary

® J[op priority: inter-operabllity of neutrino event generators -
shared event format

® PRISM technigues, common flux & geometry interfaces

® (Common Inputs, e.g. hadron production, lepton/meson scattering
data

® Systematic uncertainties are sub-leading now, but not In the future
15



Summary of Summary

® Discussed the current results and the
brospect of the future experiments

® [iscussed how to Improve the
measurements

® Hadron production

® (Constraints & control samples

® Other probes & new accelerators
® Multi-experiment analyses are necessary!

® Need to get prepared early

® Mark stepping down, thank youl
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London
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Multi-experiment oscillation analysis
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Imperial College
London

Overview

« Next generation of experiments aim for precision neutrino physics
— Direct searches for new physics, unitarity of PMNS
— These searches require combining data from multiple experiments
— Need reactor and atmospheric, not just beam

+  (Updated) Goals for workshop:

— Start (hopefully regular) discussion between experiments to make combinations
easier

— Get ideas for ways to work together in future

— Understand what steps we can take now to allow combined analyses in the
future

Multi-experiment analyses take a long time to perform (4+ years) so must start
discussing earlier rather than later

M. Scott



Imperial College
London

Ongoing multi-experiment analyses

» Heard details from ST T T LT T
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- —T2K -
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» Discussed physics but also -1 —
sociological side - -
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» Also heard from next generation of experimehts 040 045 050 055 060 065
— JUNO, DUNE, Hyper-K, lceCube-Upgrade

— Clear interest in the community!

R
M. Scott 20



Imperial College
London

Takeaways from workshop

« Comparison of tuned event rate predictions (after near detector constraint) between
experiments necessary for robustness

— Benefit from PRISM technique (IWCD and DUNE-PRISM)
— Sharing of near detector data could be less sensitive than oscillation data

— Requires inter-operability of neutrino event generators — shared nuHEPMC
event format a necessary first step

— Common flux and geometry interfaces also beneficial

« Common inputs, such as hadron production data, lepton and meson scattering
experiments

— Uncertainties are sub-leading now, but not in the future
— Multi-experiment analysis may be useful to motivate these experiments
— Should consider how these will impact individual neutrino experiments

M. Scott




