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Motivation

e Experimentalist of NINJA
knows what variable can be measured in accurate.
* Theorist
knows what/ how physics models affect variables and also

physics model themselves.

There would be some suggestion, or collaborative work to extract
Physics results from NINJA.

The progress in both sides are rapid and not easy to followed.

v'Detector with Emulsion is an ideal device for “low energy” neutrino
physis with modern readout and analyzing systems.

Every charged tracks info can be recorded and extracted .

v'Progress of theories or phenomenology treating effect of propagation
in-side nuclei to particles at final state .

So making a bridge or interface between two .



Today

e ~30 (~10 non NINJA) participants .
* Presentations from both NINJA and theoretical sides.

1. Tsutom Fukuda : NINJA overview
2. Juan M Nieves : Cross sections vs systematics
3. Omar Benhar :nu-Oxygen interactions with NINJA

* Thank you very much and we enjoyed plenty of specific
information on low energy neutrino interactions.



Thank you very much today
and see you next ..

* Some time would be needed to digest the presentation .
(please send us slide to digest ..)

* There would be more items yet presented today .

* New ideas or Challenges would be born through the
communications today and from now on .

* So next mini-workshop will be organized in some near
future.






My biased picked up slides follows



*NINJA A detected v,CC event 2
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<~ NINJA T81 (Test run)

- Neutrino beam exposure was done 2020-2021.

- Same position as E/1a.

- One heavy water target ECC was installed to test the
performance for neutrino-nucleon interaction study in
the future.
(also some different type of emulsion shifters are installed)

= e
= | Conceptual principle:
| ” | v (D,0) events — v (H,0) events 2 v n events

i Modified some NEUT codes to simulate free neutron interaction
- Any opinions are welcomel




Nuclear structure spoils Neutrino Energy
reconstruction and physics results..

P. Coloma, P. Huber, PRL 111 (2013)
Quantitative impact in the

determination of the oscillation i R e :
parameters

Effects of a simple
model for QE-like
events ....

N;csl(a) = a X N,QE b (l - le’ % NI-QE_“kc.

o parametrizes the fraction of two- : GLOBES 2013
nucleon absorptionthatis /AT R4 T34 4 Fa N "Ep
neglected in the fit

Reconstructed from naive QE true
dynamics

Juan Nieves, IFIC (CSIC & UV)



Status of understanding of “nuclei”
seen by neutrinos.

e Because of the the multinucleon mechanism effects, the
algorithm used to reconstruct the neutrino energy is not

adequate when dealing with quasielastic-like events.

e The inclusion of nucleon-nucleon correlation effects in the
RPA series yields a much larger shape distortion toward
relatively more high-¢? interactions, with the 2p2h com-

ponent filling in the suppression at very low ¢°.

2018-2021: 2p2h+RPA nuclear model describes fairly well MINERVA-T2K
inclusive CCOm data. Problems with MINERVA persist in available hadron energy
distributions (2p2h contributions need to be substantially enhanced!), gerhaps
related with pion production data...

Juan Nieves, IFIC (CSIC & UV)




THE TROUBLE WITH FLUX AVERAGE
» The energy-transfer dependence of the cross section of the process
e+A—e +X

at fixed beam energy and electron scattering angle displays a
complex landscape
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* The contributions of the main reaction mechanisms—involving both

nuclear and nucleon structure—can be clearly identified
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COMPARING ¢- AND 7,-CARBON Ur CROSS SECTIONS

> MiniBooNe CCQE cross section

> Electron scattering
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» Theoretical calculations carried out using the same formalism

» Owing to flux average, reaction mechanisms other than single-nucleon
knock out contribute to the neutrino cross section



