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Muon 1onisation cooling experiment

s MICE:

= Design, build, commission and operate a realistic
section of cooling channel

= Measure its performance in a variety of modes of
operation and beam conditions ...

... i.e. results will allow NuFact complex to be optimised
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Infrastructure:

m The bulk of the heavy civil engineering has
gone very well:

= Civil engineering now almost complete
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Beam studies, a selection:
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Particle rate and beam loss

.
-y
(=]
w
(=]
W@

m [arget test
20006

Estimated singles into MICE acceptance
Estimated singles into MICE acceptance

L Iﬁ\II\IIﬁIII\IIIT‘II\‘III‘II\l(l

Illlmlll\lll_rr[\l‘\l\|II|_|—II|III‘\II

T Wy L L PRI S S IS W T T S T N Nt
0.05 0.06 . . . . 0.05 0.06
Mean Beamloss (V) Mean Beamloss (V)

)

et
Y
=
)

[
I
=

B Summer
2008

- ® Delay 16.2 ms
—Hl  Delay 15.2 ms

- ® Delay 16.2 ms
Tl Delay 15.2 ms

[
(]
=
[
(=]
=

Beam loss (mV
w =
[—] [—]

Beam loss (mV
=
=

s
[—]

(]
=

=
[—]
III|III|III|III|III|II

Correlatlon remains L1 1 1 .I!I.I | L1 1 1 | | I I | | |
pretty much linear to 25 5 7.5 10
beam loss ~1V GVALIl rate (Hz) GV A2 rate (Hz)

=
(=]
=




Target: particle rate and beam loss:

m Compared to March 2008 required:
= 500 fold increase in projected muon rate
= Equivalent to a BLM signal in sector 7 of ~10—25V

m Progress to December 2008:

= Beam losses up to 1V had been produced for short
periods

Schedule high beam loss investigation to 2—5V for weekend
when target failed

m Other than increased beam loss, no adverse effects for example on
extraction observed

= Activation studies:

12—16 hour runs at fixed beam loss:
m Runs performed at 50mV, 200mV and 500mV
m No increase in activation of machine observed

16 hour run at ~1—2 V scheduled for weekend when target failed
m Optimistic that required muon rate can be achieved



Particle identification:

m Time-of-flight system: KL/TOF1

= TOF0 & TOF1 installed and st arion
commissioned -

= TOF2 expected Jun09
m CKOVaé&b:

= Installed and commissioned

= Data; see D.Kaplan’s talk
= Example: 100 MeV positrons




'f’x,,/// @] Electron Muon Ranger:

m Group formed to provide EMR:

= Como, FNAL, Geneva, Milano,
Trieste

m Status:

= Design complete:
Prototyped tested in CERN test

beam In 2006
= Scintillator (Minerva-style Total: 2360 channels
extrusions) provided by FNAL |
now at Geneva for production 2 iavors (60 et or P

= Electronics/readout specified

Two M256 Pmts for the last 8 layers
(236 channels per Pmt)




Commissioning: sample data:
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2{\[/12rili,d|;|’\lﬁlé,Ll'la\T, Imperial, LBNL, Mississippi, ‘ S p eCt r. O m et erS :

m Tracker: Cosmic Ray Dta

= Extended cosmic test of
tracker #1

= Set up for extended cosmic
test of trackers #1 and #2
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m Spectrometer solenoids:
= See M.Zisman’s talk
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Oxford, KEK,
Mississippi

Absorber/focus-coil module:

m Focus coill module:

= Contract awarded to
TESLA

= Presently in ‘detailed
design’ phase:

Production Readiness
Review passed

= First payment released
to allow procurement

= First module, Q1 2010

m Absorber:

= Prototype under test at
KEK

= Production started,
delivery will match
focus-coil schedule




LlexeesTl RF/coupling-coil module:

m Coupling procurement '] % /|
underway: Winding -
test for
= ICST, Harbin in CC at Harbin

collaboration with LBNL

See later contributions

m RF cavity production:

= Contract let (5 ‘plus’ 5)

following successful Design for

RF cavity
module

Production Readiness
Review Oct08

See later contributions




Issues and schedule:

m Principal issues:

= Beam line (and Step I):

= Target:
m See below ...

= Decay solenoid (status reported above):

m Diagnosis: heat leak into bore due to lack of MLI on
upstream and downstream apertures

m Supported by:
= Quench measurements;
= Enthalpy calculations
s Repair programme presently on schedule

= Steps Il and llI:

= Spectrometer solenoid:
m Good progress:
s See D.Kaplan’s talk



Target: re-build:

m Target failures:
= Demonstator target in R78 failed at ~340k dips

o CCI)_nIine target failed (the day before the end of the run!) at ~190k
ips
m TWO ISSUeS:

= Target jammed in bearings
= Target tip melted




Melting and failures understood:

Time of Target Minimum Depth vs Time Target Distance from BL Center vs Time
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m Incident on 29Nov08:

= MICE operator error, ISIS operator interlock over-ride, and
absence of jacking-frame/‘Park’ interlock caused target to be
placed in beam for more than 12 pulses — caused melting;

m Failure on 19/20Dec09:
= Permanent-magnet retaining ‘spring washer’ worked loose
causing abrasion and eventual jamming;

Calculations in hand to assess likelihood that failure of washer
caused by vibration of shaft with asymmetric load due to ‘blob’




Target: rebuild:

m Shaft design
simplified:
= 6 mm OD tube:

0.7 mm wall
A thickness

Bearing design

simplified:

m Circular bearing
faces

Complication:

= Shaft must not
rotate:

Implies anti-
rotation feature

Schedule:

= In manufacture

= Goal:
New target for
April
= Electronics/control/
DAQ upgrade in
parallel
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Target construction and coﬁ]n]issioning _

P 'ill¢i|}ﬂ| milestones —

Core components complete gy 15_-'.].45
Statorsicompletepgp 26105

Assembly of twp target modules complete pg 2207

Assembly milestones e T S S R I n S t a.l I I n
Drawings finalised 4 06103

Procuremem: of parts 4 2443 A u g u St

Transport hox c-:-nf;plete & 1703
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September
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Shaft mamufacture complet
Core welding trial complete 4 01705
Components for core complete and sent to Sheffield E
Stator compoenenants complete and sent to Sheffiel{l 4 2705
Bearings complete 4 0107
Core construction complete ¢ 20003
Core weld complete 4 1206
Insulation and grounding for stator complete 4 1404

Assembly of two tqrget assemblies cﬁnu}leteTJ 2207




Schedule:
m Cost and schedule review:

= MICE is coming to the end of a detailed cost and schedule
review

Final result will be presented to the MICE
Funding Agency Committee on the 24™ April 2009

m Schedule driven by:

m Step I

Target rebuild (UK);
m Assuming decay solenoid repair is satisfactory

n Step Il
Delivery of first spectrometer solenoid (US)
n Step I
Delivery of second spectrometer solenoid (US)
n Step IV:
Delivery of first focus-coil module (UK)
n Step V.
Delivery of first RFCC module (US)
n Step VI:
Funding approval for Step VI in the UK



Provisional MICE Schedule as of MUTAC 2009
(NB cost and schedule under review for F.A.C. on 24 Apr09)
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o Step VI:

Followi ‘Astb

Professor Alain Blondea] d  I'rofessor Dan Kaplan . W I n g S u r y
Mels “||:|. Ics [_'..'.;_.p r.:'."|:'\l|'.l'!:|"|l. Tik o :Ih}':'il'.'i ,

E{l_-_rl;'uu:ul de ]'E':.'_fql.l-_' ['l||,'1. il l;_.-||||;_!_'_."| andon a n e re O r

Mucleain: et Corpusculaire Prinae Cormork Road ,

Unire de Gengwe LONDON S5WF2B2 ‘
Cluai Ermest-Ansermet 24 Our Bet: [VWW/ cac/MILEZ 2003-10-24 Was awa r e u
CT-1211

Gererve 4

scientific approval’ by

iy, 5 ht X
24-Crarober-2003
™

J.Wood on behalf of
! L

Thiz last fesw months bawe seen the ntematonal MICE project proposal peer reviewed at both a ‘ ' L R ‘ I n O C t O b e r

natienal and an intermational lewel. The sclentific case, technical merits and dmeliness of the

proposal kave been sororgly endorsed ineach case. CCLRC accepts ihe sirong endorsement of

the proposal by te Astbary panel and consequenily considers the proposal 1o have full scientific 2 O O 3
approval.
e

Progressof the project is now dependen L on satisfactory [unding arrangements being in place .

topether with an appropriate project manszement struchiee, These arrangements will requine . es O u r C e S t O p r O V I e
scrutiny to ensure “best valwe™ for UK and other investors, Within the UK this will be ensured .

by an independent review through the “Gateway” prooess that will be maniged by the Toint t h e l | K d el I V e r ab | es fo r
NICE Project Board.

CCLRC therefore approves the project subject woa satisfactory progress through Galeway, The St e p VI O f I\/I I C E r e | y O n
.}I.':;;.J- propanents are now encouraged to acively seek funds to support MICE.

e L] -

the submission of an

I %

) cdann additional bid

Ay = MICE-UK project
et milestone for the

Profesecs Rchard Wads, FPARC prepar ation of this
proposal is December

2009
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Conclusions:

m Civil infrastructure for experiment essentially complete

s MICE Muon Beam and Step I:

= Commissioning of MICE Muon Beam line started in March 2008 and
continued through the year

Significant improvement in understanding of ISIS/target and particle rate versus
beam loss

Particle rates measured and Step | instrumentation commissioned

= Issues (target and decay solenoid) being addressed through
energetic programmes

s MICE Step II-VI:

= Detailed plans developed for the installation of the experiment;

= Component delivery schedules becoming robust and installation
team has established track record of timely completion of
complicated installation tasks

m MICE collaboration remains committed to:

o 2Dgii(\)/_ering a first measurements with absorber/focus-coil module in

= Measurements with MICE Step V in 2011; and
= Measurements with a full cell of the Study Il cooling lattice in 2012

m An exciting programme!



