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1. Introduction

Muon Ionization Cooling Experiment (MICE), an R&D project established
to demonstrate the cooling of muons critical to future ν experiments
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2 Muon Ionization Cooling Experiment
I Description of its complete cooling channel (AFC, RFCC, Trackers)

3 MICE beamline
I Description of the target, DS, diffuser, quadrupoles and dipoles

4 Beam instrumentation
I Description of the PID system (TOFs, CKOVs, KL, EMR)
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MICE beamline and cooling channel
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2. Electron-Muon Ranger

The EMR is fully active scintillator tracker calorimeter
Pupose of the EMR in the MICE beam

I measure the range of muons, rejecting the muons that decayed inside
the cooling channel and their decay products

I Keep the contamination downstream the CC below 1%
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Overall detector design
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3. EMR Performance in the MICE beam
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TOF selection system

Only the tracks with
one TOF spacepoint
are selected

The TOF
measurement
between station 1
and 2 is used to tag
the particle ID and
momentum at the
entrance of the EMR

left TOF measurements

right TOF measurement
as a function of the
momentum at target
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Event display of an electron shower in the EMR

(a) Hit count, (b) Time over Threshold, (c) ∆t, (d) Plane charge
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Event display of a negative pion capture in the EMR

(a) Hit count, (b) Time over Threshold, (c) ∆t, (d) Plane charge
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Event display of a positive pion decay in the EMR

(a) Hit count, (b) Time over Threshold, (c) ∆t, (d) Plane charge
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Distribution of primary range
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Distribution of primary range as a function of momentum
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Distribution of charge
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Distribution of charge as a function of momentum
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Ultimate plot (RMS)

Reconstructed primary range

Reconstructed total charge
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Average plane charge ratio

Muons and pions energy deposition patterns exhibit a Bragg peak at the
end of the track that can be used to tag them

The charge ratio is defined as the average plane charge ratio of the
first four fifth of the track over the last fifth, i.e.

RQ =

n1−1∑
i=0

Qipl/(n1 − 1)

n2∑
i=n1

Qipl/(n2 − n1)
(2)
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4. Conclusions

The main objective of the beam tests was to commission the detector and
to verify its functionality, i.e its ability to measure the range of particles
and clearly separate electrons from muons

e, µ and π have significantly different range
→ their separation can be achieved efficiently

The detector was not tuned nor optimised, these results could even be
improved:

I The ASIC configuration could be optimized
I The PMTs need to be subjected a high voltage scan
I Reconstruction software update

Tracks can be reconstructed and identified in the EMR:
I Muon and pion decays can be reconstructed and matched
I The presence of a secondary particle rejects electrons
I The presence of a Bragg peak at the end of the track as well

This analysis was qualitative and not quantitative
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Paper production status

Drafts production history:

1st draft on the 21st August

2nd and 3rd draft at the end of October (important size reduction
and corrections)

4th version coming out this week

Please check out the latest Draft at
http://micewww.pp.rl.ac.uk/issues/1472

→ The 4th Draft is ready for the next step
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