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We Saw the Impact that Neutrinos Have on Neutrino
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https://indico.fnal.gov/event/59963/contributions/284581/attachments/176776/240372/T2K_syst_impact.pdf
https://indico.fnal.gov/event/59963/contributions/286375/attachments/176767/240381/The%20Impact%20of%20Neutrino%20Interaction%20Uncertainties%20on%20MicroBooNE%20and%20SBN%20Physics%20Measurements.pdf

We Saw the Impact that Neutrinos Have on Neutrino
Measurements...
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https://indico.fnal.gov/event/59963/contributions/286374/attachments/176788/240402/2024-04-15-NuInt-NOvA-int-systs.pdf

Ingredients to Cross Section Measurements: Flux
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https://indico.ph.qmul.ac.uk/indico/getFile.py/access?contribId=41&resId=0&materialId=slides&confId=112
https://indico.fnal.gov/event/59963/contributions/286425/attachments/176857/240548/EMPHATIC_NuINT2024_LeoAliaga_v2.pdf
https://indico.fnal.gov/event/59963/contributions/286424/attachments/176779/240376/NuInt_NA61_v1.pdf
https://indico.fnal.gov/event/59963/contributions/286426/attachments/176854/240538/ENUBET_NUINT2024_v6.pdf

Ingredients to Cross Section Measurements: Generators

 We heard updates from
the main generators,
many new models have
been implemented!

« Many have implemented
comparison tools for
both electrons and
neutrinos. Some
overlap with
NUISANCE?
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Onm Measurements

* Moving to more precise and sensitive measurements
« We are probing nuclear effects better with TKI and GKI variables
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https://indico.fnal.gov/event/59963/contributions/286474/attachments/176927/240680/NuInt2024%20uB%20talk-1.pdf
https://indico.fnal.gov/event/59963/contributions/287336/attachments/176834/240625/NuINT2024_NOvA_ZeroMesonsQE2P2H-like_169.pdf
https://indico.fnal.gov/event/59963/contributions/287335/attachments/176861/240545/MINERvA_NuInt2024_Ruterbories.pdf

O Measurements

x10—39 XIO-GQ
o °F 0.98 < cos(0) < 1.0 | 14F 0.94 < cos(8) < 1.00
s L -
G 4 i | NuWro 21.09 LFG+Nieves
Ee 10F | %2 = 141.04
o 3F + C
2 — | 7 NEUT 5.5.0 LFG+Nieves
=2, = . 2 - 3
°18 - aF .
oo, . YF GENIEv3 LFG+Nieves
& T ND280 | of INGRID % = 135.69
s v sl s sl sl s ilesniseedives — = TR P T Y ....l .
T R R N T N Iy iy S VT R TR (70 bins)

Muon Momentum (GeV/c) Muon Momentum (GeV/c)

Stephen Dolan, T2K

= == 2= Fermilab

Jonathan Paley, Nulnt 2024 04/20/24


https://indico.fnal.gov/event/59963/contributions/286474/attachments/176927/240680/NuInt2024%20uB%20talk-1.pdf
https://indico.fnal.gov/event/59963/contributions/287336/attachments/176834/240625/NuINT2024_NOvA_ZeroMesonsQE2P2H-like_169.pdf
https://indico.fnal.gov/event/59963/contributions/287335/attachments/176861/240545/MINERvA_NuInt2024_Ruterbories.pdf
https://indico.fnal.gov/event/59963/contributions/287337/attachments/176896/240616/SDolanTalk_NuInt2024.pdf

Pion-Production Measurements

 Pion production results are all over

the place, it’s like watching a capoeira

group fight-dance. In one moment

two opponents almost hit each other,

the next they’re far apart...
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Pion-Production Measurements

 Pion production results are all over
the place, it’s like watching a capoeira
group fight-dance. In one moment
two opponents almost hit each other,
the next they’re far apart...
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So much more that | did not cover...

* Pion-nucleus interactions

» Electron-nucleus interactions

« Scattering at MeV and lower energies
» Cross sections for colliders
 Electron-neutrino scattering

2= Fermilab
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An opinion...

® Physics happens right to left m Analysis happens left to right
[Theorist’s universe] [Experimentalist’s universe]
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w=E-E, q=|k-kl|, 0*=¢*-0* = Measure neutrino-nucleus cross section

= Calculate neutrino-nucleus cross section * Extract Cross section in some observables x,

Gi do  2;Uy O~ B)
x

do Z | M| —FLWW’"’
r 2 Vishvas Pandey dx; ®, Te Ax;

We have been reminded throughout the week that we should not report results on model-
dependent variables. | completely agree with this, and | feel we should only do
guantitative comparisons to generator predictions using direct observables. However, | do
think that looking at some model-dependent variables provides qualitative insight, and we

should not completely abandon them. ]
2% Fermilab

13 Jonathan Paley, Nulnt 2024 04/20/24



https://indico.fnal.gov/event/59963/contributions/284573/attachments/176777/240374/NuInt2024_VPandey.pdf
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In Conclusion...

Relax! Have
some food and
drink, it’ll all be ok.
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