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Introduction Kmaz
Neutrino-induced Coherent Pion Production (CPP) is an FD?JP(QZ) _ gA Fj(Qz) ~ Z akz(QQ)k,
Interaction between a neutrino and target nucleus where the A (1 Q2 )2 L—0)
nucleus stays In its ground state, the neutrino Is converted Into - M3 NG +E)g B
an appropriate lepton (in the charged current case), and a pion  Eq. 1. Dipole Approximation for Fo(Q?). g, is the  2((Q%) = cut cut — 0
of appropriate charge is produced, as shown in fig 1. CPP has [igh comidoncs. and M. i the exmerimontally v Leur + Q7 + 2\/ tewr — to
few products, is relatively easily identified, and has negligible  determined axial mass. | xbrossion Tor o where s comeant
effects from final state Interactions, so It IS promising as a Results & Discussion defined by the pion mass and t, is a constant

chosen somewhat freely by each collaboration.

candidate to constrain neutrino flux at the Deep Underground For direct comparisons of F,(Q?), the formulas for each theory were

Neutrino Experiment (DUNE). evaluated over the range of momentum transfer relevant to CPP: 0.00
Motivation I T < Q%< 0.20 GeV-. To compare the event rates, a root file from GENIE
CPP’s cross section is by containing da_ta for 1 rr_ulhon events_ IN t_he DL_JNE Near Detector was
proportional to the poorly generated using the dipole approximation with M, = 1.00 GeV and
constrained value of the had its events reweighted by each F,(Q%) being considered.

axial form factor, F,(Q?),
where QZ4is the
momentum transfer from
the neutrino. Accordingly,
various descriptions have

Although there are noticeable differences in the shape of F,(Q?) for
each description (Fig. 2) and the relative differences between
descriptions (Fig. 3), event rates were minimally affected as they were

// T reweighted (Fig 4). This suggests that the CPP cross section is not
greatly sensitive to different descriptions of F,(Q?%) over the relevant

W:

been presented to range of Q2. N o

Constraln thlS Value’ and N _ 1.4: Axial Form Factor for Selected Descriptions :1.4 D.zn_ Relative D|ffﬁf1n:;p” — _D.ED

the sensitivity of P — e |
Fig. 1. Feynman diagram depicting charged current CPP mf im 0.15 1 — LQCD, Bali, et al 015

measurements to these where a neutrino of arbitrary flavor, v,, interacts with a - 8 - — LQCD. Diukanovic, etal. |

descriptions should be nucleus, N, producing a lepton, |, and pion, T, while o8] s = j
leaving the nucleus unchanged. S ] : = 010- - 0.10

evaluated. = g6 — s 2

Different Axial Form Factor Descriptions —ommoimo [0 e
There are 2 families of descriptions for F,(Q?): I | |
* Dipole Approximation: A simple dipole model shown in Eqg. 1, R v

Q” [Gev?] Fig. 3. Relative difference as given in Eqg. 3

this description relies on an experimentally determined value:  rig. 2. comparison of F\(Q? curves over the  giving the respective percent differences for
the axial mass, M,, which is estimated to lie between 1.00 —  "¢'evantrange of Q-forvarious descriptions selected F,(Q?) descriptions.
1.30 GeV. oo ) (5 — o, =120 Gev

» z Expansion: A model-independent description of F,(Q?), as AF Q)] = Fi(Q?) — F77(Q%)] & woon E”Q
shown In Eq. 2, this description utllizes a power series A ‘FjaD(Qzﬂ
expansion with coefficients determined in 2 ways: cq. 3. Relative difference, [aFi(02)[. formula

1 zExp. LQCD, Djukanovic, et al.
o Deuterium Data: Coefficients determined experimentally from  where F;(Q?) is a selected form factor description

. . z,D (2 ; : :
1980s bubble chamber experiments, as shown in Table 1. and Fy"(Q%) is the deuterium data z expansion £ - E

60000 A

Events Weighted by New F4(Q?)

description.
o Lattice QCD: Coefficients determined theoretically from Lattice —_—

Quantum Chromodynamics calculations, as shown in Table 1. Fig. 4. Comparison of reneighted CPP events

7 Expansion Summary ir]nelJ-Jl[:)riill’rllsc,) gz momentum transfer from the
Carameters The main uncertainty in Coherent Pion Production,
Deuterium Data, Meyer, et al. [1] 9(m,)? -0.28 0.759 -2.300 0.600 3.800 2.300 - - CPP, comes from the axial form factor, FA(Q2). The 3
LQCD, Ball, et al. [2] 9(m,)? -t 1.013 -1.713 -0.591 -0.771 7.790 -8.418 2.689 main descriptions of FA(QZ) are the dipole
LQCD, Djukanovic, etal.[3] 9(m;)> 0 1.225 -1.274 -0.379 - - - - approximation and the z expansion using either
Table 1. Description of coefficients and constants used in the various z expansion representations of F5(Q?. m, denotes deuterium bubble chamber data or Lattice QCD
fhe mass ofthe pion. References theoretical calculations. In this work | have
. - 2
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