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Neutrino Factory / Muon Collider — RF Studies

The long-term goal of the neutrino source / muon collider design effort is
to determine if high intensity muon beams for neutrino sources and muon
colliders are a realistic option for the High Energy Physics community.
Argonne effort is centered on understanding and improving rf structure
performance, with the long term goal of muon cooling, and the short term
goal of 1insuring that the Muon lonization Cooling Experiment (MICE) at
Rutherford/Appleton Laboratory in England, will work. We have also been
looking at SCRF and high frequency rf limits. Results of this work
include:

e Improved understanding of how high gradient limits are affected by
magnetic fields, pressures and cavity geometry. This work includes
very limited exploitation of the Atom Probe Tomography facilities at
Northwestern.

e A model of rf gradient limits in warm copper cavities. This model
shows how gradient limits depend on a number of different parameters,
and permits interpolation and extrapolation to other systems, DC
operation and some superconducting rf failure modes.

e Initiation of a program to develop “failure-proof” nano-fabricated
superconducting rf composites, being done by ANL/MSD (M. Pellin).
Since SCRF systems fail in a few, fairly well understood ways, it is
possible to design and manufacture materials that cannot Tfail in
these ways. This should 1increase the reliability of all SCRF
systems. This program could lead to real breakthroughs and should
have very high priority.

a) FY 2006-2007 Accomplishments:

The Mucool test area is now functioning and we have taken data that
helps understand high pressure, high magnetic field and geometry effects in
the high gradient limits we need to optimize for MICE. We also have
developed a model for understanding all high gradient Hlimits for
accelerators and have started a program to develop SCRF materials which
cannot fail In known ways.

b) FY 2008/9/10 Plans:

We will continue development of rf cavities for MICE, modeling of
breakdown triggers and experimental tests in the Fermilab MTA.
Understanding the failure modes of rf structures is an important aspect of
developing “failure-proof” nano-fabricated composites for superconducting
(muon accelerators) and normal (muon cooling) applications.






