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Lots of interes+ng talk, exci+ng results, and frui5ul discussion

§ Total 23 talks = 8 Theory + 12 Experimental + 3 Generator

§ I will try to cover as many of them as possible, apologies for the ones I am not able to cover. Please check

them out – they are all vital and interes+ng!

§ Some of my comments/remarks will be subjec+ve and are not immune to my biases and ignorance.
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A quick recap of the focus of WG2
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§ Long-Baseline Neutrino Experiments: DUNE, NOvA, T2K

§ Short-Baseline Neutrino Experiments: SBND, MicroBooNE, ICARUS

§ Scattering Experiments: MINERvA, CAPTAIN, LArIAT

§ ………..

Many experiments at Intensity Fron@er: Many goals to look for precision and new physics



http://lbnf.fnal.gov/
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Prog. Part. Nucl. Phys. 100, 1 (2018)

An example of long-baseline neutrino experiment: DUNE
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§ Even for an ideal case of iden/cal near and far detector and in the absence of any geometric or oscilla/on-induced
differences between near and far fluxes - the ra/o neither cancels out cross sec/on dependencies nor reduces the
problem into a simple rescaling.

§ In fact, it is not clear, how to interpret the ra/o - what can be constrained with the ra/o? How reliable extrapola/ons
from near to far detector are?

§ Can we extract the oscillation probability by taking the ratio of far to near detectors?

• The neutrino flavor at near and far detector are different (appearance experiment).
• The neutrino flux and neutrino-nucleus cross sec/ons are convoluted.
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The convolution !" x σi"/# for different neutrino flavors and different
interaction types.Main Goal of WG2
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§ Descrip)on of the ini)al state of nucleus, covering known nuclear effects, e.g. correlata)ons, etc. Plus, this for many 

nuclei 12C, 16O, 40Ar, ….., etc.

§ Descrip)on of electroweak response of the nucleus for different kinema)cs that cover, Giant-resonance, QE, dip-region, 

delta produc)on, SIS and DIS region – in a coherently consistent way (reminder: quantum mechanism).

§ Resul)ng into final states where outgoing par)cle and their energies are subject to be altered by FSI.

§ For different neutrino flavours – νe , ν!

The (difficult) task in hand 

Theory side*

Experimental and Generator side*

§ Observed final state topologies and their energies (altered by detector limita)ons) and affected by physics in 
generators which enters in not only by linking observed final states to interac)on vertex but also affects the 

es)ma)on of efficiencies, acceptances, background, etc.

§ CCInclusice, CC0pi, CCpi0, CCpi+, ….., NC0pi, …….., etc.

* Not an exhaustive list. 



9Slide from J. G. Mor/n

§ This topic was also at the focus of Round Table Discussion on Tuesday – how to a create structure to bring nuclear theorists,
neutrino experimentalist, and generator developer together.

§ NuSTEC has been successful in crea?ng a community service based collabora?on.
§ But solving these issues require proper structure (changes) specially in terms of suppor?ng nuclear theorists, who are

more likely not funded to perform neutrino scaCering calcula?ons.
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§ Models that appear to fit inclusive
cross sec4ons may disagree
significantly in predic4ng semi-
inclusive cross sec4ons.

J. W. Van Orden
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A. Lovato
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R. González Jiménez
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A. S. Kronfeld
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M. Judah 



20

M. Judah 



21

C. Wret



22

C. Wret



23

C. Wret 



24

X. Lu 



25

X. Lu 



26

L. Jiang 



27

X. Lu 



28

J. Zennamo



29

J. Chaves
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J. G. Mor(n

§ over 50% of the DUNE events have W 
greater than the Delta mass (W ≈≥ 1.4 
GeV), 
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A. M. Ankowski
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§ Details of nuclear model can 
qualita4vely change the mass 
dependence of the cross 
sec4on. 

§ The behavior is driven by the 
phase-space availability, rather 
than the kinema4cs. 

A. M. Ankowski
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A. M. Ankowski
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N. Rocco
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h$ps://arxiv.org/abs/1801.07975 

A. Bodek
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L. Weinstein 
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L. Jiang
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E. Sau ́l Sala 
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L. Pickering
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Lots of interes,ng talk, exci,ng results, and frui6ul discussions

§ Total 23 talks = 8 Theory + 12 Experimental + 3 Generator

§ Thanks to all the speakers and par,cipants!
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Lots of interes,ng talk, exci,ng results, and frui6ul discussions

§ Total 23 talks = 8 Theory + 12 Experimental + 3 Generator

§ Thanks to all the speakers and par,cipants!

§ Many interes,ng developments and
lots of hard work both at theore,cal
and experimental front.

§ But as a community we need to
consider that solving these issues is a
huge task and it will require proper
structural changes specially in terms
of suppor,ng nuclear theorists, who
are more likely not funded to
perform neutrino scaLering
calcula,ons.

§ Are we geNng close to where we
plan to be? Or we are making it more
complicated by taking (hard-working)
short-cut (by trying to fix it through
Frankenstein-like mix ups)?
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huge task and it will require proper
structural changes specially in terms
of suppor,ng nuclear theorists, who
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§ Are we geNng close to where we
plan to be? Or we are making it more
complicated by taking (hard-working)
short-cut (by trying to fix it through
Frankenstein-like mix ups)?

Nevertheless, we have exci/ng future ahead! Let’s hope for the best!


