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RLSR and MPB response:



What the Committees do.......

 We had a very useful and revealing couple of weeks:

* Resource-loaded schedule review (RLSR) — 13Nov13

« Top-level oversight of resources, staff, contingency, etc with the project’s
scientific goals and schedule and their associated risks, chaired by lan
Robson, late of TD

— MICE Project Board (MPB) — 14Nov13

« Scrutiny of the International project, US, Europe, Far East, chaired by
Steve Peggs

— Funding Agency Committee (FAC) — 15Nov13

« Advice to the international funding agencies that support MICE, STFC,
INFN, DOE, NSF, about the project from the above bodies, chaired by
Graham Blair of STFC

 The committees meet about every six months

@ Science & Technology
Facilities Council







1.1 Actions

1. Undertake an analysis of the cost of risk mitigation to the same level on both sides to determine the
potential impact on schedule and cost-to-completion by the autumn round of meetings in 2013.
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1.1 Actions

2. Identify and recruit appropriate external specialists as members of the review panel assessing the
stray magnetic fields in the MICE Hall that will be held at RAL in August/Sept 2013. Planning for
the review should be starting now.

An external panel to review the decision on the stray-field mitigation plan was convened. The panel
members were:

T. Taylor, CERN (Chair);

J. Clarke, DL, AsTec (Magnet Group leader);

M. Hatch, CERN (experience of integration, services and safety in ATLAS);

K.W. Bell, RAL, PPD (experience of CMS field mitigation problem on electronics and hardware);

J. Thomason, RAL, ISIS (Head of ISIS Accelerator Division);

M. Glover, RAL, ISIS (Head of ISIS Electrical Engineering Group);

M. Hughes, RAL, ISIS (experience of ISIS electronics hardware); and

V. Kashikin, FNAL (superconducting magnet expert).
The Panel met on the 23 and 24" September 2013.
The MICE Magnetic Shielding Group (MSG) produced a detailed report on its work as input to the
Review [1]. In view of the substantial risk reduction, and noting the small incremental delay to the
completion of Step IV, the MSG recommended that the partial-return-yoke solution be adopted as the

baseline stray-field mitigation measure for Steps IV, V and VI [2]. The Review Panel in its report to the

Project Manager endorsed the MSG recommendation and made a number of detailed comments which
are being considered by the MSG.



1.2 Recommendations

1. Develop a risk-cost-benefit decision tree that shows how decisions regarding performance, cost-
schedule trade-offs might be taken, for the next round of oversight meetings in the autumn 2013.

An attempt has been made to perform a Risk-Cost-Benefit analysis of the project with emphasis on the
top level components, namely, the Focus Coil, Spectrometer Solenoid, The magnet lattice at Step IV and

the Partial return yoke. Table 1 shows the What-If anaylsis that is leading to the decision tree structures

shown in Figs. 1— 4. It should be noted that the complexity of the decision tree for a given top level item

can become extremely complex and so assumptions have been made to reduce the complexity enabling

the tree to be formatted to fit the document. More extensive decision trees can be provided.



1.2 Recommendations

2. Complete the financial analysis presented in the meeting of the savings of not proceeding beyond
Step V by the autumn round of meetings

Table 2: UK Financial Comparison made assuming skipping Step VL

Work package 2013/14 | 2014/15 | 2015/16 | 2016/17 | 2017/18 | 2018/19 Total 3500
Id Name £k £k £k £k £k £k £k
Total staff and non-staff by work package

MICE-UK 2500
Project management and project office
Mechanical integration 2000
Electrical Integration 1500
Focus-coil module
Hydrogn Delivery System 1000
RF pow?r _ 500
Magnetic Mitigation
Software and computing 0 - T T

Operations and analysis 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19
Grand totals for stopping at Step V
Grand totals for continuing to Step VI
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Table 3: US Financial Comparison made assuming skipping Step VL.

Work package 2013/14 | 2014/15 | 2015/16 | 2016/17 | 2017/18 | 2018/19 | Total | sooo
Sk Sk Sk Sk Sk Sk Sk

RF Design, Fabrication and Testing 500 640 1168 117 120 1] 2545

Magnet Design, Fabrication and Testing 3659 3712 1934 1514 209 11028
Magnetic Shielding 301 201 292 861 0 1655
MICE Detectors 131 272 39 20 21 483

Component Integration 103 425 435 448 1869
Grand total for Stopping at Step V 4694 5250 3868 2960 B08 17580
Grand total for continuing to Step Vi 4694 5250 5421 1822 23878

013/14 2014/15 2015/16 2016/17 2017/18 2018/19

W Grand total for Stopping at Step V ‘Grand total for continuing to Step VI




1.2 Recommendations

3. Perform a cost-benefit analysis to support the final decisions on potential delays to key staff ap-
pointments by autumn.

The appointment of the key operational staff has evolved significantly over the last 6 months. For the

operational team that was identified as a requirement during the construction and operation of the cooling

channel is 75% complete with a direction for the final position being discussed and arranged. Through
PPD a cryogenic and vacuum engineer is now working with the project at a 50% fraction, this fraction
will increase over time when other project commitments have been fulfilled. The RF engineer has been
recruited and has been working full time on the project for the installation of the first RF amplifier sys-
tem in line with the TIARA project and its associated milestones. An appropriate and skilled internal
employee has been identified as a good fit for the position of Ops Manager and discussions are underway
with the line management to ascertain deployment timescales. The discipline that is not fully covered at
the moment is the Magnet expert role. The UK project, have identified a person that will require training
and mentoring but will be a good fit for future operations of the project.




1.2 Recommendations

4. Establish a set of criteria for the demonstration of the successful conclusion of Step IV for the
autumn round of meetings.

A.1 Summary

The criteria for the demonstration of the successful conclusion of Step IV can be listed as follows:
e Successful operation the cooling channel and of the instrumentation, of its controls and monitoring, and
of the system designed to deliver the data and to record them.
e Ability to provide before data taking: operational online reconstruction, standard calibration procedures
and simulation of the experiments.
e Ability to execute a data taking campaign leading to the following results:

— Demonstration of transmission and emittance measurements to required precision of 1073

— Demonstration of the reduction of particle amplitudes and beam emittance of a ;™ beam, for a
nominal setting of momentum, beta function at the absorber, input emittance, in both flip mode and
solenoid mode, and for one of the minimal set of absorbers: Liquid Hydrogen, LiH, plastic. (At
present this nominal setting is 200 MeV/c, 42cm, 6mm emittance).

As a consequence, demonstrate that one can increase the number of muons within a given r—p |
acceptance by ionisation cooling.

As a by-product, correlated measurements of multiple scattering and energy loss as function of mo-
mentum will be performed.

For each of the absorber materials the extraction of equilibrium emittance will be achieved by varying
the input beam emittance.

Further exploration of a 3 x 3 matrix of momentum (up to 240 MeV/c) and beta functions (down to
the minimal achievable) for each of the absorber materials.

— If rates and time permit repeat measurements for negative beam polarity.

e Results will be published.
The following provides more details on the run plan and on the criteria for success.




1.2 Recommendations

5. Update the project schedule to present the best, most probable and worst-case dates for Steps V
and VI by autumn.

Step VI Critical Path Tasks
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1.2 Recommendations

6. Identify a set of appropriate intermediate milestones as a means of monitoring and reporting
progress by autumn.

Baseline Date

Step IV Top Level Milestones
55#1 Mechanically installed in MICE Hall 12/12/2013
AFC installed in R9 ready for field mapping 12/20/2013
Downstream Solenoid arrives at RAL
55#2 Mechanically installed in MICE Hall
AFC#Z ready for installation in MICE Hall
West Mezz build Complete - mil 2/14/2014 2/28/2014
South side yoke ial delivered
Rack Room 2 BBG work Complete £/3/2014
South side return yoke installation complete
Compressor services Complete 7/10/2014 7/15/2014
North side yoke material delivered 713042014 B/4/2014 /1472014
Compressors ready for Cooling channels tests 9/14/2014 9/19/2014 | 1/14/2014 1042B/2014
Rack Room Complete 9/22/2014
North side return yoke installation complete 11/6/2014
Combined magnet operational tests complete 2/9/2015 2/14/2015
MICE step IV installation complete
Step V Top Level Milestones
LHZ2 absorber #2 at RAL (KEK] 10/8/2012 10/22/2012
AFC#Z ready for installation in MICE Hall 11/2/2013 117272013
Amplfier#2 installation complete 9/5/2014
Cavity & RFCC module #1 delivered to RAL
MICE step V installation complete 70612017 7112017 | 6/26/2017 |
Step VI Top Level Milestones
Amplifier system #3 Delivered 12/6/2015 [ 12/11/2015
Amplifier system #4 Delivered
FC module #3 at RAL 4/12/2018 A/26/2018
Cavity & RFCC module #2 delivered to RAL 7/31/2018

AFC#3 ready for installation in MICE Hall 7/29/2018 8/3/2018 8/28/2018
Amplfier#3 installation complete | 2/3;2018 | 21312016

EmpHier#4 installation complete 12/18/2017 12/8/2017

MICE step V1 installation complete | 41182019 A/23/2019

Change since last update Reducticm_ No Change 1-2 weeks 2 - 4 Weeks| Date 1-2 momﬁs_ 2+ munﬂ\s_ Complete|

231015

—— 55#1 Mechanically installed in MICE Hall
AFC installed in RS ready for fiddd mapping
—— Downstream Solencid armives at RAL
—— 5542 Mechanically installed in MICE Hall
——— AFC#2 ready for installation in MICE Hall
West Mezz build Complete - milestone
South side yoke material delivered
—— Rack Room 2 BBG work Complete
South side retumn yoke installation complete
—— Compressor services Complete
North side yoke material deliverad
Compressors ready for Cooling channels tests
Rack Room Complete
Morth side retum yoke installation complets
Combined magnet operational tests complete
MICE step IV installation complets

14

—— LH2 ahsorber #2 at RAL (KEK) —va;l?er system #3 DE:ivﬁ

- a - L — — Amplifier system #4 Deliw
ﬁllfggaarﬁa@ for insw=llation in .  FC module #3 ot RAL

—ﬁﬁm & RFCC module #2 delivered to

Amplfier#2 installation complete

— Cauitt& RACC micdule #1 delivensd — AFC#3 ready for installation in MICE Hall
to RA Amplfier#3 installation complete

MICE stap V installation complete Amplfier#4 installation complete

MICE step W installation complete







MPB:

* Paper in preparation addressing points raised
by the MPB:

Recommendations

1. Create a living, accessible and regularly updated one-page "dashboard" summary of
milestone achievements demonstrating the evolving status of deliverables (eg magnets),
mitially focusing on Step IV, as soon as possible.

2. Produce a one-page specification for the operation of the MICE International Project
Office and present at the next MPB meeting.

1. Dashboard above

2. MIPO specification has been produced:
* Presented at last CM, essentially unchanged

 Needs modest update and discussion/agreement
at CB/EB



MPB: magnets:

Recommendations

Investigate the potential reasons for the slow and unusual training of Spectrometer
Solenoid 2 (and Focusing Coil 1). Check the protocols (eg travelers) for the
Spectrometer Solenoids and Focusing Coils, to establish the level of quality assurance
and to seek explanations for slow training. Present results at the next MPB meeting.

Re-evaluate the possibility of proximity shielding (partial yoke) that takes into account
the detailed situation of the present infrastructure in the MICE hall and present a plan for
future work at the mitigation shielding review at RAL in August/September.

1. Solenoid/FC training:
—  Will be discussed during the CM;

2. Partial Return Yoke:
— Adopted, will be discussed during the CM



MPB: operations:

Recommendations

1. Present an integrated plan for all aspects of the control system at the next MPB meeting.

2. Present the requirements and design of the MICE timing system at the next MPB
meeting, with particular emphasis on absolute calibration by particle arrival phase
measurement.

Explore the potential to achieve synergistic economies of scale in the maintenance and
operation of the liquid hydrogen system by working with the ISIS moderator cryogenics
team, and present at the next MPB meeting.

Develop an on-site support plan for day-to-day operations, maintenance and repair of the
MICE hardware, and present at the next MPB meeting.

Controls plan:
P. Hanlet, S. Griffiths et al; to be discussed at the CM;
MICE timing:
K. Ronald, Y. Karadzhov et al; to be discussed at the CM;
ISIS operations team:
Negotiation with ISIS in hand over access for MICE to personnel from ISIS operations group
On-site support plan:

Developed from L. Coney et al model to take into account:
* Recruitment of T. Stanley (RF), M. Tucker (cryo/vacuum):
— Operations Manager identified (negotiating with line management)
— That leaves Magnet expert — negotiations will be initiated at this CM
*  Support from ISIS operations group




