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Overview

DUNE is a long-baseline neutrino experiment aiming to solve remaining questions in neutrino physics by measuring v, to v./v, to V. oscillation in one
single experiment. It is therefore critical for DUNE to identify and measure the electrons and positrons precisely. The fine-grained tracker (FGT), the
reference near detector for DUNE, is designed to provide a precise determination of the electron/positron identification, momentum, and energy.

A Fine-Grained Tracker (FGT) As the DUNE ND Electron Momentum Measurement
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Informations that can be used for identification of electron:

 Transition radiation (TR) measurement in the Staw Tube Tracker (STT).
 Longitudinal and transverse energy deposition pattern in the ECAL.

« Pattern of energy loss (helical track-fit) in STT.

 Efficiency ~58%, Purity > 90%. (p>0.5GeV, from fast MC)
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* Proposal to built STT and ECAL prototype in a test beam
« e+/- sample from gamma conversion for identification efficiency.
« ¥ /K%n for energy scale constraint.
» Experience from other experiments: NOMAD (STT), NOvA (ECAL).
Summary

A Fine-Grained Tracker ND for DUNE is able to precisely identify and measure electrons and positions. The particle identification involves
measurements of the transition-radiation in the high-resolution straw tube tracker (STT) and the profile of the energy deposition in the ECAL; the
momentum is determined from the track reconstruction in the STT within a dipole B-field. The ability to reconstruct the electron/positrons and the
hadrons from the anti-electron neutrino interactions permits an accurate determination of the anti-electron neutrino content of the beam.



