
  

ν
μ
 interactionsinteractions

What interactionsmight interactionsa interactionsdetector interactionsbe interactionsrequired interactionsto interactionsreconstruct?

Primary interactionsLepton interactionsMomentum interactionsand interactionsAngle

Charged interactionsHadron interactionsMultiplicity

Proton interactionsMultiplicity, interactionsMomentum interactionsand interactionsAngle

Charged interactionsPion interactionsMultiplicity, interactionsMomentum interactionsand interactionsAngle

Neutral interactionsPion interactionsMultiplicity, interactionsPhoton interactionsEnergy



  

ν
μ
 interactionsFlux

Using interactionsthe interactionshighest interactionsenergy interactions
muon interactionsneutrino interactionsflux

Generated interactionsusing interactionsNuSim

Neutrinos interactionscross interactionsa interactionsplane interactions
with interactionsa interactions3m interactionsx interactions3m interactionscross interactions
section interactionscentered interactionson, interactionsand interactions
50 interactionsm interactionsdownstream interactionsof, interactionsthe interactions
decay interactionsstraight



  

GENIE
GENIE interactionsv3.0.6 interactionswith interactionsG18_02a_00_000 interactions interactionstune

Initial interactionsState interactionsNuclear interactionsModel interactions: interactionsRel. interactionsFermi interactionsGas interactionswith interactionsBodek-Ritchie interactionstails

Quasielastic interactionsScattering interactions: interactionsLlewellyn-Smith interactionswith interactionsm
A
 interactions= interactions0.99 interactionsGeV/c2

MEC interactions: interactionsEmpirical interactionsMEC interactionsmodel interactions

Resonance interactionsProduction interactions: interactionsBerger-Sehgal interactionsResonance interactionsModel interactionswith interactionsminiBoone interactionstune

Coherent interactions: interactionsBerger-Sehgal

Final interactionsState interactionsInteractions interactions: interactionsHA interactionsIntranuke interactions2018 interactions– interactionsdata interactionsdriven interactionsusing interactionsmeasured interactionsproton/pion

interaction interactionscross interactionssections.



  

Event interactionscomposition
Interaction interactions
Category

Category interactions
Tag

%

Quasi-
elastic interactions

QE 26

Meson interactions
Exchange interactions
Current interactions
(2p2h) interactions

MEC 7

Resonance interactions
Production interactions

RES 47

Coherent/
Diffractive interactions

COH 1

Deep interactions
Inelastic interactions
Scattering interactions

DIS 19



  

Particle interactionsComposition
Fraction interactionsof interactionsevents interactionswith interactionsat interactionsleast interactionsone interactionsX

in interactionsthe interactionspost-FSI interactionsfinal interactionsstate

Particle %

proton 89

neutron 49

π+ 45

π- 9

π0 22

K± 0.7

K0 0.3

Other 3.0



  

Plot interactionsFormat

Distributions interactionsin interactionsrest interactionsof interactionstalk interactionsare interactionsfor interactionscharged interactionscurrent interactionsinteractions.

Distributions interactionsare interactionsshown interactionsfor interactionsDeuteron, interactionsCarbon interactionsand interactionsIron interactionstargets. interactions
These interactionsare interactionsrelatively interactionsnormalised.

For interactionscarbon interactionstarget, interactionsa interactionsstacked interactionsplot interactionsusing interactionsinteraction interactionsmode interactions
categories interactionsis interactionsshown

No interactionscuts interactionsapplied interactionsto interactionsfinal interactionsstate interactionsquantities



  

Primary interactionsLepton

Average interactionsLepton interactionsMomentum interactions~ interactions2.0 interactionsGeV
Average interactionsLepton interactionsAngle interactions~ interactions30o



  

Charged interactionshadron interactions
multiplicity

pre-FSI pre-FSI



  

Protons interactions
Post-FSI



  

Protons interactions(Post-FSI)



  

Proton interactionsKinematics

Material Range interactions(cm)

Gaseous interactionsArgon interactions(1 interactions/ interactions10 interactionsatm) 400 interactions interactions/ interactions40 interactions

Liquid interactionsArgon 0.4 interactions

Plastic interactionsscintillator 0.35 interactions

For interactionsa interactions200 interactionsMeV/c interactionsproton
(NIST interactionsdatabase)



  

Charged interactionsPions interactions
post-FSI



  

Charged interactionsPions



  

Neutral interactionsPions



  

Musings
Timeline:

T2K/HK interactionswill interactionshave interactionsprecise interactionsmeasurements interactionsover interactionslarge interactionsfraction interactionsof interactions
available interactionsphase interactionsspace interactionson interactionsCarbon interactionsin interactions0-3 interactionsGeV interactionsneutrino interactionsenergy interactions
range. interactionsPhysics interactionsexpected interactionsby interactionsmid-2020’s. interactions

DUNE interactionswill interactionshave interactionsprecise interactionsmeasurements interactionsover interactionslarge interactionsfraction interactionsof interactions
available interactionsphase interactionsspace interactionson interactionsArgon interactionsin interactions0 interactions– interactions6 interactionsGeV interactionsneutrino interactionsenergy interactions
range. interactionsPhysics interactionsexpected interactionsaround interactionsthe interactionsearly interactions2030’s.

Measurements interactionsrequired interactionsin interactionsother interactionsareas interactionsof interactionsthe interactionsphase interactionsspace interactions– interactionsdifferent interactions
energy interactionsand interactionsdifferent interactionstarget interactionstypes. interactions



  

Musings
What interactionssort interactionsof interactionsdetector interactionsdo interactionswe interactionsbuild? interactions

Final interactionsstate interactionsprotons interactionswould interactionsseem interactionsto interactionsbe interactionsone interactionsthe interactionsmost interactionschallenging interactions
charged interactionsobject interactionswe interactionswould interactionsneed interactionsto interactionsreconstruct. interactionsRequirements interactionsfor interactions
these interactionsprobably interactionsinclude:

a interactionslight interactionstracking interactionsmedium

as interactionsisotropic interactionsas interactionswe interactionscan interactionsget interactions(needed interactionsfor interactionspions interactionstoo) interactions

thin, interactionsor interactionsactive, interactionsneutrino interactionstargets

Reconstructing interactionsπ0 interactionsprobably interactionsdrives interactionsthe interactionselectromagnetic interactionsdesign. interactionsA interactions
detector interactionsshould interactionsdetect interactionselectromagnetic interactionscomponents interactionsfrom interactions50 interactionsMeV interactions
(photons) interactionsup interactionsto interactions6 interactionsGeV interactions(electrons)

require interactionsa interactionsmagnetic interactionsfield interactionsfor interactionscharge interactionsand interactionsmomentum interactionsmeasurement interactions(a interactions
5% interactionsmuon interactionsmomentum interactionsresolution interactionsfor interactionsa interactions6 interactionsGeV interactionsmuon interactionswith interactionsa interactions5 interactionsmeter interactions
track interactionslength interactionsand interactions1mm interactionshit interactionsresolution interactionsneeds interactionssomething interactionslike interactions0.2 interactionsT)

should interactionshave interactionsdifferent interactionsnuclear interactionstargets interactions(including interactionslow-Z!). interactions



  

Event interactionsListing



  

Protons interactions(Pre-FSI)



  

Protons interactions(pre-FSI)



  

Protons interactions- interactionsH2



  

Pion interactions- interactionspre-FSI



  

Before interactionsand interactionsAfter interactionsFSI

Before interactionsFSI interactions After interactionsFSI interactions



  

Q2
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