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Current MICE Schedule
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STEP III
March 2008

 

MICE Phase1
• Want 1st PID detectors installed & working when 

beam turns on (Aug. ’07):

• Want 1st tracker installed & working by Oct. ’07...

  ...and 2nd tracker a few months thereafter

4

TOF0 TOF1

µ STEP I

CKOV KL
US Responsibilities

STEP II

 1 October 2007   

 December 2007   

Slide from last y
ear’s M

uTAC review
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2 Threshold 2 Threshold Aerogel Aerogel CountersCounters

 

Aerogel Counter

 Lucien Cremaldi*, MICE Collaboration MeetingPID Review  Oct 13, RAL.,

• Concept:  Aerogel Cherenkov counters with radiators 
of 2 refractive indices distinguish π from µ

CKOV
L. Cremaldi & D. Summers, UMiss; G. Gregoire, Louvain (ret.)

5

- Shipped to RAL, tested, moved to 
MICE

- Built in past yr at U Miss, IIT, U Iowa
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CKOV
• Aerogel inserted in its holder

6

• Detectors in place in MICE

• Current status: 

- detectors working (LED test, cosmic rays) 

- waiting for beam (see below...)
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Spectrometer Solenoids
LBNL, IIT

• At last year’s MuTAC Review, designs (M. Green, S. 
Virostek, LBNL) were complete & ass’y begun

Spectrometer Solenoid(s)

• Superconductor ordered (LBNL/IIT), fab in progress for April delivery

• Solenoid spec / bid pkg in prep @ LBNL/Oxford (mid-March goal)

• Will order 2 solenoids

– but, depending on bid price & available funds, may need to delay completion of 2nd

• Anticipate few-month bid/ordering process, delivery ~1 y a.r.o.

     !on track for Fall ’07 installation @ RAL

– starting to develop plan for mapping field:

o  Ziptrack @ FNAL?

o  CMS mapper @ CERN?

• Solenoid ass’y now nearly complete at Wang 
NMR (Livermore, CA)

• 4 cryocoolers purchased, delivered to Wang, 
& successfully tested

• P/S delivered to Wang
7
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Spect. Solenoid Progress
• Solenoid-1 cold mass done...

8

...& installed in its thermal shield • Then install in vacuum vessel/support stand
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Spect. Solenoid Progress
• Solenoid-2 cold mass nearly done...

• Cryocooler exp’t completed successfully @ Wang

- Purpose: measure cooler performance @ 2.5-22 K

- Confirm “drop-in” mode, measure heat leak 

• Commenced Nov. ’07, various difficulties found & 
overcome

• 1.5 W cooling power at 2nd stage now confirmed

Cold mass 2 on its winding ass’y
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• Will ship 1st to FNAL for field mapping

10

, then to RAL
- ≈ 8 mos.’ slippage since ’07 review – but worst probs. now behind us

Spect. Solenoid Schedule
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• Will be done in collab. with FNAL “Machine 
Development and Maintenance” and “Precision 
Metrology” Groups using “Ziptrack” 

- well-developed system

- has been used for decades, e.g., for fixed-target-
experiment spectrometer magnets

- recently rebuilt & upgraded for improved precision

• Measurement plan now being worked out

11

Spectrometer Solenoid 
Field Mapping

FNAL, IIT
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• Ziptrack:

- long metal beam passes 
through magnet bore

- ends translatable under 
computer control using 
LabView interface

- cart w/ Hall probes rides on beam, 
controlled & read out via LabView

o position resolution:  x,y – 10 µm; z – 10 µm 

o position repeatability:* x,y – 10 µm; z – 10 µm
*current performance goals – R&D in progress

12

Spectrometer Solenoid 
Field Mapping

FNAL, IIT
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SciFi Trackers
UK / US / Japan

• Will sit inside solenoids, reconstruct helical muon tracks

Tracker Summary

Alan Bross

MICE CM17

CERN

February 25, 2007

Scintillating fibre tracker

• The scintillating fibre tracker reconstructs muon tracks before and after the
MICE cooling section in 4 T magnetic field to measure the relative change in
emmitance of the muon beam

• The tracker consists of five planar scintillating-fibre stations

• Each station is composed of three planes of scintillating fibres laid out with
120 degrees radial spacing

• Each fibre plane is comprised of a ‘doublet-layer’ in which the fibres in the
first layer of the doublet are interleaved with those in the second
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• Fiber-end mirroring done (FNAL)

Production Status

• Fiber Mirroring Is COMPLETE

• Mean R = 75%  RMS=4%
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 Ribbons

• Production Ribbons
! COMPLETE

! 48 “good” ribbons were
produced

" 16 stations wort

Mean R = 75%
   RMS = 4%

• Ribbon production done (FNAL)

T. Matsushita  7

Station 5

! Test with cosmic
ray

! Polish with new
diamond fly cutter

! Measure uniformity
of height (z) of
station

Station 5 Testing Proposal

• Options were discussed at the recent tracker workshop.

• Solution chosen is:
! Waveguides and Station 5 will be shipped to Fermilab.

! Cosmic ray test rig will be setup at Fermilab using D1 and D2
from KEK test (currently being tested with some PMTs from
Imperial at RAL).

! Once cassette will be used on whatever cryostat is available at
the time at D0 to readout and the DAQ spreadsheet already
used to start cassette charcaterisation will be used.

• Once sufficient hardware exists for operating two parallel
systems (including UK vs US power) one system will be sent to
Imperial and will be used there (after Station 5 test).

• Station assembly & QC done 
(UK, FNAL, Osaka)

13
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SciFi Trackers
UK / US / Japan

• Tracker 1 complete

- installed at RAL in cosmic-ray test 
stand

- stand can be rotated for tracker 
installation in beamline prior to 
solenoid availability

• Tracker II stations and parts 
ready for assembly at Imperial College London
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Tracker DAQ 
IIT / FNAL / RAL

• Uses AFE-IIt boards designed & built for D0 upgrade
- Tested ’06–’07  by IIT 

summer students
(shown: M. Wojcik)

- New firmware for 
MICE devl. by IIT/
FNAL/RAL team

- Use VLPC photo-
detectors at 9 K

- Firmware status: nearly complete; 
integration in progress (T. Hart & W. 
Luebke, IIT, K. Bowie,  T. Fitzpatrick, P. 
Rubinov, FNAL, S. Galagedera, RAL)

- Goal: x4.5 increase in live-time wrt 
D0 µcode via 4-level analog buffering 
& zero-suppression

- 4 cryo-cooled VLPC 
cryostats built (R. 
Rucinski et al., FNAL)

- All now working stably 
with sufft. margin for 
UK 50 Hz AC 

15

No buffering

4-level buffering

- AFE-IIt readout via VLSBs (T. Hart, IIT, 
B. Haynes & N. Wilcer, FNAL) 

Starting pt.
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• Beamline layout & critical path:

 

11/03/2006 6:27 PM 07.04.doc draft 

 

Table7.4-1: Driving consideration for the beam line design. 
Consideration Design 

Muon purity Pion/Muon momentum separation should be as large 

as possible. 

Pion focus before Q4. 

Polyethylene absorber in beam line to remove 

protons. 

Q9 saturation Q9 End to End Coil minimum separation 1.2169m. 

Upstream detector shielding assumed. 

TOF/PID discrimination TOF0 to TOF1 minimum separation of 6.94m. 

Intra-quadrupole spacing minimum 0.15 m for TOF 

stations. 

7.4.3 Physical Layout and Beam Line Geometry 

The proposed beam line is shown in its location in the synchrotron vault and Hall 5.2, in Figure  7.4-2. 

Details of the layout and parameters of the current design are given in the Table 7.4-2. This design is 

for a configuration supplying a matched muon beam of normalised emittance !n,y=5.9 " mm rad, at 206 

MeV/c.  

 

 
 

Figure  7.4-2: Layout of the Beamline on ISIS 

 

Details of the layout and parameters of the above setting are given in Table 7.4-2. 

paul drumm – CM14 – Feb/March 2006: 3

Schedule Phase 1

• MICE Gantt chart are available on the web

• Critical path

 

Beamline

• Primarily a RAL responsibility

• T. Roberts developed (at IIT)
G4beamline code for the
purpose and continues to 
participate (now at Muons, Inc.), 
assisted by IIT postdoc 
D. Huang

• Design passed 6/12/06 & 
11/16/07 external reviews

• Magnets installed & 
dipoles powered; 
shakedown in 
progress
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Beamline (cont’d)

• Fermilab provided 2 SciFi 
beam-profile monitors

- 1st in ISIS vault, 19 x 19 cm2

- 2nd in DSA, 43 x 43 cm2

- installed & working

• Current beam status:

- target installed and working 
since February

- plan is to debug w/ p’s & π’s 
until decay solenoid oper’l

- 1st pion from target detected 
in CKOV last week!
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Design of Al Window

                                                                                        R1=140.0mm

                                                                                        R2=142.2mm

                                                                                        R3=95.36mm

                                                                                        R4=102.1mm

                                                                                     Win Dia.=210mm

Probe Setup

18

• Absorber windows

- Absorbers have thin, tapered, Al-alloy windows 
designed by E. Black (IIT) & W. Lau (U. Oxford)

- Plan: windows to be machined at U Miss (as were 
prototypes) & QC’ed at Fermilab

- 4 / 8 / 12 (+ spares) needed for Steps IV / V / VI

⇒plan to deliver starting 2009 

• RFCC Modules

- 1 needed for Step V and 2 for Step VI 

⇒need by 2010 

- Each includes 4 RF cavities and 1 Coupling Coil

Phase II Progress
U.S. ΦII contributions:

≈1.5 m
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• 3D CAD model refined

19

RFCC Design
LBNL

201 MHz RF cavity

Automatic tuners

Cavity suspension

• Further review in progress, along with component 
procurement & fabrication (see schedule below)
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• Detailed WBS prepared...

20

RFCC Design
LBNL

...with cost estimate & schedule
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Coupling-Coil Status
ICST Harbin / LBNL (see M. Green talk tomorrow)

• Detailed design studies and 
analyses completed at ICST

• Materials ordered for delivery 
to Harbin

• MOU w/ LBNL in place

• Plan MICE Coupling Coil ass’y 
fall ’08 (1st CC is for MuCool)
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Coupling-Coil Status
ICST Harbin / LBNL (see M. Green talk tomorrow)

Application of fiberglass for winding of second layer

• Latest photos from ICST

• Winding of test S/C coil 
now in progress

Completed winding of second layer of test coil
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RFCC Schedule
ICST Harbin / LBNL (see M. Green talk tomorrow)

• Done in FY09 or FY10...

23

...depending on need for contingency
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Recent MICE Publications
M. Apollonio Measuring Single Particle Amplitudes with MICE PAC07 Proceedings 2007

M. A. Green et al. Progress on the design of the coupling coils for 
MICE and MUCOOL

PAC07 Proceedings 2007

T. L. Hart
MICE: the International Muon Ionization 
Cooling Experiment: Phase Space Cooling 
Measurement

PAC07 Proceedings 2007

S. P.  Virostek et al. Progress on the design and fabrication of the 
MICE spectrometer solenoids

PAC07 Proceedings 2007

M. S. Zisman Status of the International Muon Ionization 
Cooling Experiment MICE

PAC07 Proceedings 2007

D. M. Kaplan and K. Long
MICE: The International Muon Ionization 
Cooling Experiment. LP07 Proceedings 2007

M. Bonesini The Design of the time-of-flight system for 
MICE

EPS-HEP2007 Proceedings 2007

D. M. Kaplan Muon cooling and future muon facilities ICHEP06 Proceedings 2007

M. Bonesini The R & D effort towards a neutrino factory NOW 2006 Proceedings 2007

M. Bonesini et al. A systematic study to characterize fine-mesh 
PMTs in high magnetic fields

Frontier Detectors for 
Frontier Physics

2007

24
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Run & MOM Schedule
(as of 12/07)

25

• Revision in process to provide better MOM coverage 
between runs
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Summary

• Much progress 

• Schedule slipping

• Shakedown and some shift-work have begun

... and will continue until measurement program 
completed in 2010 or ’11

26

and becoming more realistic!


