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Detailed microscopic cross sections calculations for neutrino-induced pion
production
Formalism valid over a broad energy range

* Taking into account as many nuclear physics aspects as feasible
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I. Single pion production on the nucleon — low energy model
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Constraints from m + N scattering at Q* = m °
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I. Single pion production on the nucleon — low energy model
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Reggeizing the vector current : CVC - based on models for electroproduction of charged pions
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Regge recipe :
* |dentify the appropriate Regge trajectories
* Establish t-dependence of amplitude

* Replace propagator by Regge propagator °r
1 I
t —m?2 _ 3
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Regge theory provides the s dependence of the amplitude at high energies
The t-dependence is modeled from the low energy diagrams (GLV approach)
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|dentify the Regge trajectory for the axial current
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Constraints from n + N scattering at Q° = m *
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Constraints from n + N scattering at Q° = m *
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IV.Hybrid model — put the nucleon in a nucleus
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IV.Hybrid RPWIA model — results

B LI L N A B HL I B DAL B 0.3 T | LA R AL R L
a ««« Hyb wio O3MM 1 = [ « v« Hyb wio OSMM
3 st — Hyb w/ OSMM 1 1 | — Hyb w' OSMM ]
g — NuWro w/ FSI ] B 04r — NuWre w/ FSI ]
g ; -- MNuWre wio FSI 1 B ! -- MuWro w/o FSI
:_..__ 4F HuWro Im+1M wia FSI . = i NuWre Ip +1N wio FSI
K 3 03f .
r-lE 3 [ "_"E I
Eu Hu 0.2 1
"TE 2k "I'E -
-5-1 [ [_'I: ﬂ 1 ]
=1 = (b)
L) 2
05 00200 100 600 800 1000 1200
T (MeV)
. 1 —— 3p . . 1 T .
= ’g i «« « Hyb w'o OSMMM
g « =« Hyb wio OSMMM S L — Hyb w' OSMM k
'E 100} — Hyb w/ OSRM g o 2.5 " — MuWro w/ F5I
2 — NuWro w/ FSI a | -~ NuWro wio FSI
“ai i == NuWro wie FSI & MuWro Ilp+1N wio FSI
© g0 [ NuWro lpi+INwioFsI| 1 & 2f 7
g L [
s 60 -~ 1.5F % { l- * ]
G B0 } _— 1
s 40 5 i+ [/ -
5 < |
T 20 S 05F (d) -
% | 1 1 % X
% 10 20 30 40 50 60 O30 0 90 120 150 180
B, (degree) B, (degree)
_
IR
GHENT ALEXIS NIKOLAKOPOULOS

UNIVERSITY

MINERvA vCC 17°

NUSTEC BOARD MEETING, DECEMBER 10, 2019



IV.Hybrid RPWIA model — results
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V.Nuclear matrix element — distorted final state
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V.Nuclear matrix element — distorted final state
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V.Extending the Hybrid model — distorted final state
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* Detailed microscopic cross sections calculations for neutrino-induced pion production
* Formalism valid over a broad energy range

* Taking into account as many nuclear physics aspects as feasible

* Estimate effect of FSI in comparing with NuWro

* Further study the effect of nuclear distortion for neutrino data

* |mprove and constrain the high-energy model with pion scattering data and by duality
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