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Section 8.1 Overall description, functionality and redundancy
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Section 8.2 Scintillators for timing, trigger and upstream PID.
Section 8.2.1 TOF stations structure
Section 8.2.2 Scintillator counters readout 
Section 8.2.3 Detector calibration
Figure 8.2-1 Exploded view of a scintillation counter, with details showing the scintillator active area, PMMA ligh-guides, PMMA collars, PMTs holders
Figure 8.2-2 X/Y planes structure for TOF0 station. Scintillator bars (along X/Y), lightguides, PMT collars and PMT housings are shown.
Figure 8.2-3 X/Y planes for TOF0 station: a) front view, b) top view. Quotes are expressed in mm. 
Figure 8.2-4 X/Y planes for TOF1 or TOF2 stations: a) front view, b) top view. Quotes are expressed in mm.
Figure 8.2-5 Mechanical structure of TOF1. The two X,Y planes are shown, with the mechanical support structure 
Figure 8.2-6 Support structure for the TOF0 detector. 
Figure 8.2-7 Modified divider for the H6533 assembly (R4998 photomultiplier). Individual power supplies (booster) are foreseen for the last dynodes DY8, DY9, DY10. The mu-metal shielding is also shown
Figure 8.2-8 Figure 8.2-8. Rate capability tests with booster on/off for a typical R4998 PMT.
Figure 8.2-9 Layout of the laser calibration system of the Harp experiment at CERN PS. A similar layout is foreseen for the three walls of the MICE TOF system. A fast laser pulse is injected into the scintillator bars via optical fibers, giving the TDC STOP, while the TDC START is obtained by beam splitting the laser pulse to a fast PIN photodiode (30 ps risetime).
Table 8.2-1 Main characteristics of adopted PMTs
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Section 8.3 Upstream Cherenkov detector for ?-?-e separation
Figure 8.3-1 3-D Visualization of Upstream Cherenkov Detector
Figure 8.3-2 Side and front views of CKOV1
Figure 8.3-3 CKOV1 light output versus momentum for muons and pions. For different radiators (10cm) (1) C6F14, (2) LN2, (3) Aerogel
Figure 8.3-4 CKOV1 overlap light yields for muons and pions over threshold at 240MeV/c and 280MeV/c in C6F14 (top) and LN2 radiator (bottom)
Figure 8.3-5 (a) Charge collected with Sr90 triggers in to 2.5 cm of C6F14 . The single photoelectron peak in shown at the lower left, channel=28. The pedestal channel =14. The Light yield is calculated to be 107/14 = 7.6 photoelectrons. (b) Cosmic triggers. 
Table 8.3-1 Materials in Upstream Cherenkov Detector. *LN2 double vacuum window
Table 8.3-2 CKOV1 simulated muon and pion photoelectron yields and statistical separation with C6F14 and LN2 radiator. PMT quantum efficiency and a light collection efficiency of 90% * are included. * Light collection efficiency being studied with ray tracing.
Table 8.3-3 Properties of Fluorocarbon C6F14
Table 8.3-4 Properties of Fluoriniert C6F14 and safety issues relating to its use in CKOV1
Table 8.3-5 Properties of LN2 and Safety issues relating to its use in CKOV1
Table 8.3-6 Mechanical and E&M tolerances
Table 8.3-7 Table Data Acquisition and Controls
Table 8.3-8 Photoelectrons measured in prototype C6F14 Cherenkov radiator cells. 
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Section 8.4 Tracker module
Section 8.4.1 Overview
Section 8.4.2 Specification
Section 8.4.3 Scintillating fibre tracker Details
Section 8.4.4 Carbon-fibre station former
Figure 8.4-1 Drawing of the MICE experiment showing the upstream(left) and downstream (right) spectrometers and the MICE cooling channel.
Figure 8.4-2 Engineering model of the tracker module showing the 5-station scintillating fibre tracker installed in the solenoid and the optical patch panel.
Figure 8.4-3 Detail of arrangement of fibres in doublet layer. (a) Cross-sectional view of fibre doublet. The dimensions of the fibre and fibre spacing are indicated in (m. The fibres shown in red indicate the seven fibres ganged for readout via a single clear fibre. (b) Layout of doublet layers in a station. The angle between the fibres in the doublet layers is 120º.
Figure 8.4-4 The resolution in pT is shown as a function of pT in (a) and as a function of pz in (b). The resolution in pz is shown as a function of pT in (c) and as a function of pz in (d).
Figure 8.4-5 Schematic view of the MICE scintillating fibre tracker. The station numbering scheme is indicated. Station number 1 is closest to the liquid-hydrogen absorber. Station 5 is closest to the optical patch panel.
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Section 8.5 The Downstream Region
Figure 8.5-1 Magnetic fields at the photocathodes of the downstream detectors without any shielding material. The coloured dots show the field intensities at the respective detector (photocathode) positions (Table 8-4)
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Section 8.5.1 The magnetic shield
Figure 8.5-1 
Table 8.5-1 
Table 8.5-2 
Table 8.5-3 
Table 8.5-4 
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Section 8.5.2 Beam characteristics in the downstream region and constraints for the detectors
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Section 8.5.3 Downstream TOF2 detector
Section 8.5.3.1 Tests in high magnetic field of fine-mesh PMTs
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Section 8.5.4 The downstream Cherenkov
Section 8.5.4.1 Description and Performance
Section 8.5.4.15 
Section 8.5.4.16 
Section 8.5.4.17 
Section 8.5.4.2 Mechanical design
Section 8.5.4.3 Photodetector assemblies (PM tubes, Winston cones, optical windows)
Section 8.5.4.4 Particle entrance and exit windows
Section 8.5.4.5 The aerogel radiator and its support box
Section 8.5.4.6 The pyramidal mirror
Section 8.5.4.7 Optical Performances
Section 8.5.4.8 The detector support
Figure 8.5-11 
Figure 8.5-12 
Figure 8.5-13 
Figure 8.5-14 
Figure 8.5-15 
Figure 8.5-16 
Figure 8.5-17 
Figure 8.5-18 
Figure 8.5-19 
Figure 8.5-20 
Figure 8.5-21 
Figure 8.5-22 
Figure 8.5-23 
Figure 8.5-24 
Figure 8.5-25 
Figure 8.5-26 
Figure 8.5.4-27 
Table 8.5-7 
Table 8.5-8 
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Section 8.5.5 The electromagnetic calorimeter (EMCAL)
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The focus coils in the AFC module





Details of the Tracker Solenoid





The Final Cherenkov Detector





201 MHz Cavity Conceptual Design
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