
1 Introduction

The international Muon Ionisation Cooling Experiment (MICE) is one of the crucial R&D experiments required to demonstrate the feasibility of a Neutrino Factory or of a muon collider. The MICE collaboration’s proposal to the Rutherford Appleton Laboratory (http://MICE.iit.edu/mnp/MICE0021.pdf), submitted in January 2003, presented the conceptual design of the experiment. 

Although the basic design features of MICE have not really changed since the experiment was proposed and approved, significant progress has been made on many of its components; beam line, cooling channel, particle detectors, optics, simulations and infrastructure. New solutions have been adopted either because they improve performance, are needed for practicality or safety, reduce cost, or simply were missing at the time of the proposal. These many improvements lead to the need to re-define, on a regular basis, a consistent description of the experiment.

This Technical Reference Document describes our present baseline design. It serves as a reference for all MICE members on which to build further improvements, designs or construction. It also serves as the best available description of MICE for external reviewers. It will receive regular updates as and when the design has changed sufficiently to warrant it. Between formal revisions of this document, changes will be recorded through the publication of ‘change notes’.
Design changes of particular importance since the previous baseline (the MICE proposal) are as follows: 

· The design of the MICE muon beam is now complete, with correct matching and an increased useful muon count into MICE;
· The introduction of a shield between the RF cavities and the tracker, necessary to protect the latter, has led to a change in the coil layout;
· A new layout of the absorber and focus coil module has been proposed to satisfy fully the hydrogen safety requirements;
· A new layout of the RF cavity module has been developed, introducing, in particular, curved, thin beryllium windows;
· Much progress has been made in the understanding of MICE optics, taking into account changes in the coil layout and properly matching into the various stages in the development of MICE;
· A significant simplification of the infrastructure requirements was achieved with the adoption of cryo-coolers for all MICE cooling needs;
· Magnetic shielding was introduced to protect the phototubes employed in the time-of-flight and Cherenkov counters;
· A prototype of a scintillating fibre tracker has now been built, establishing that the light from several fibres can be summed and still give the required performance, thus reducing considerably the required number of electronics channels;
· There is now a design of the RF power system based on four amplifiers, each capable of delivering 2 MW, which can be assembled using existing equipment.

These (and other) important improvements make this Technical Reference Document, and updates to come, a living testimony of the continued activity and creativity of the members of the MICE collaboration.
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