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Neutrinos back in 1948

Neutrino beam delivered by the
CERN proton synchrotron (PS)
A high intensity 10'3 protons per

pulse.

CERN Courier Archive
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CC Coherent Pion Production by Neutirinos
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CC Coherent Pion Production by Neutrinos
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Aachen-Padova
(CERN) Phys. Left 104B.

Phys. Rev. Lett. 41  Rein-Sehgal

fime

' vpte = vyte l ' v+A —>v+A+yl

found an excess coherent emission
of showers of a photon

New Perspectives 2013, Fermilab USA 6 Aaron Higueraq, Universidad de Guanajuato



CC Coherent Pion Production by Neutirinos

1978 1981
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coherent emission
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CC Coherent Pion Production by Neutirinos

vA — v+A+n

.~
\no

e Two final states y= + n*
e Small Q2

e Nucleus remains in its
ground state

e Small t =(g-px)?
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Alder’s theorem (Phys. Rev. 135, B963) and

Partially Conserved Axial Current
(PCACQC)

lo  GRME - )da(w0+A—>7r0+A)
dr dy df QQ_O_ T (t

2 2
(1 " %)
A/ Q20

relates the weak interaction process
vi+ a — | + f§ in the forward direction

(Q2 = 0) to the hadronic interaction
process t+ o — 3
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CC Coherent Pion Production by Neutirinos
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CC Coherent Pion Production by Neutirinos
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CC Coherent Pion Production by Neutirinos

1989 (CC) 1993 (CC) 2005 K2K
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CC Coherent Pion Production by Neutirinos
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Phys. Lett B 313 Phys. Rev. Lett. 95
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CC Coherent Pion Production by Neutirinos
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CC Coherent Pion Production by Neutirinos
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CC Coherent Pion Production by Neutirinos
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CC Coherent Pion Production by Neutirinos
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NuMI Low Energy Beam
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Isolating Coherent Candidates

viA — u+A+xat

e Two final states y= + n*
* Small Q2

e Nucleus remains in its
ground state

e Small t =(g-px)?
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Isolating Coherent Candidates
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Isolating Coherent Candidates
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Isolating Coherent Candidates
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Isolating Coherent Candidates
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Coherent Candidates
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Coherent Candidates
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Coherent Candidates
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Coherent Candidates
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Coherent Candidates
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Summary

Rein-Sehgal model agrees with the high energy existing data.

Is there CC coherent pion production at low energies (few
GeVs)?

There are new models that predict a small cross section for
coherent scattering specially at low energies (Paschos-Schaliq,
Berge-Sehgal, eic).

MINERVA has analyzed 1/3 of its neutrino data on disk in order to
isolate coherent pion production candidates.

MINERVA will compare its results with the new modaels.
Stay tuned for results soon!!!
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Thanks for Listening!
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Back-up Slides
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Coherent Candidates
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Coherent Candidates
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New Models

There is an updated version of the original Rein-Sehgal model and its
extension to charged current reactions made by Berger and Sehgal,
where instead of using models for pion nucleus scattering as used in the
uses actual data (pion elastic scaitering on C) Phys. Rev. D79, 053003
(2009).

Another model especially suited for charged current coherent scattering
has been developed by Gounaris, Kartavisev and Paschos and
extended by Paschos and Schalla. As in the previous model A
scattering data are used. This model incorporates the pion-nucleus cross
section into the nevutrino scattering and uses the lepton mass exactly
Phys. Rev D74, 054007 (2006) and Phys. Rev D80, 033305 (2009).

A very different approach describes coherent pion production at very
lows energies as the excitation of the Resonance and includes
modifications through nuclear medium effects demanding that the
nucleus remain in its ground state.
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