Acceleration Schemes


Challenges



•
Large emittance beam (~ size of a watermelon)



•
High Peak Bunch Currents



•
High Real Estate Acceleration Gradient



•
Minimize Peak RF Power



•
Robust and Reliable System



•
Storage Ring with Appropriate Straight Sections



•
Affordable System
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Concept Solutions



Spectrum ranges from 50 Gev Linac to Synchrotron:




Intermediate Frequency High Gradient Linac





= very expensive     ( ~ 2-30 K$/MV)




Synchrotron would require large aperture rapid





cycling magnet system and significant RF





acceleration system due to muon lifetime


Proposed Scheme



3.4 GeV Linac operating at 200 MHz and 15 MeV/m



4 Pass Recirculator with two 1.13 GeV accelerators




operating at 200 MHz and a



5 Pass Recirculator with two 4 GeV accelerators




operating at either 200 or 400 MHz and a



Racetrack Storage Ring with long straight sections




pointing at distant detectors



•
Reduces installed accelerator by ~ x 4 compared




to Linac only

Valerie Lebedev will describe the acceleration scheme

RF Cavity Choice



Low Duty Cycle of Required Gradient combined with



High Accelerating Gradient and high bunch currents

· Superconducting RF Cavities

Because of large beam emittance, 200 MHz is a good

Match but …….

To accomplish the high real estate gradient, goal of

R & D is to demonstrate an accelerating gradient of



15 MV/m

which is significantly higher that the present 350 MHz

LEP II cavities.

Hasan Padamsee will describe the current experience

And the R & D planned to achieve these gradients.

Storage Ring


Because of the mass of the muon, superconducting magnets can be used for the dipoles and quadrupoles


This maximizes the decay straight fraction of the storage ring


The high energy decay electrons are a significant heat load on the magnets and a one cm thick tungsten liner to needed to absorb these electrons


Building a storage ring at a 20 degree inclination angle will present some engineering challenges


Norbert Holtkamp will describe the current concept design

Comments


The FNAL Feasibility Study has provided much needed focus for the design of a muon storage ring as a neutrino source


The acceleration scheme outlined here and in the next three talks is a direct result of that study.

What we would like from MUTAC


•
Comments on the proposed acceleration scheme


•
Endorsement of our future design plans


•
Endorsement of our R&D program for components  

