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Precision Hadron Production Measurements to Suppress Systematic Errors in
Neutrino Fluxes
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A detailed understanding of the processes involved in creating accelerator
neutrinos and atmospheric neutrinos is expected enhance the measurement capabilities of experiments
using these sources. In order to make precise measurements of the production and scattering of
hadrons born in the interactions of protons (or mesons) with matter, this research performed
experiments at the Fermi National Accelerator Laboratory (FNAL) in the United States. Its focus was
on the development and production of various detectors to perform particle identification and
measure particle times of flight. These detectors were deployed in the FNAL charged particle beam to

measure hadron production and scattering on a variety of targets. Data taking was spread over three
periods and measurements of outgoing particles with scattering angles up to 150mrad were made with
different primary particles of various energies. This research also made preparations for
measurements up to scattering angles of 350mrad.
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