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Abstract

The long range plan for Fermilab calls for large proton beam intensities in
excess of 2 MW for use in the neutrino program. Measuring the transverse
profiles of these high intensity beams is challenging and generally relies on
non-invasive techniques. One such technique involves measuring the
deflection of a beam of electrons with a trajectory perpendicular to the proton
beam. A device such as this is already in use at the Spallation Neutron Source
at ORNL and a similar device will be installed shortly in the Fermilab Main
Injector. The Main Injector device is discussed in detail and some test results
and simulations are shown
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Simulations

Deflection plot of electron beam using slow scan method, and
the derivative of it, showing agreement to better than 2%.
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Simulated deflection data for varying impact parameters using the fast and
slow method. The black points are baseline deflections with no beam. They
X result from the non-uniform deflector field. Each point represents a single
electron with the random spread given by the measured emittance.
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Test Stand
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the first (blue) and second (red) crosses in
the test stand. The electron beam was
~50 keV and 1 pA onto YAG:Ce screens.
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