REFEREE’s RESEARCH PROPOSAL REPORT

1.
IDENTIFIER INFORMATION

a. Project  - CALICE

b. P. Dauncey, Imperial College London

2.
THE AREA OF RESEARCH

a. What is the level of world wide activity in this area?

The International Linear Collider (ILC) is expected to be the next major accelerator. The physics programme complements the LHC and will be an important follow-on to the LHC experiments. As the proposal notes, the decision on the accelerator technology has been taken. ILC may be operating by 2015, with experimental collaborations forming in 2008/9. Given the timescale for LHC detector R&D, it is sensible for groups to be working on ILC detector development in the next few years if they are to gain leadership roles in ILC experiments. To extract the physics, the “particle flow” algorithm is considered vital for calorimetry, which implies high granularity. For the electromagnetic calorimeter, Si/W is considered the most promising technology choice and is being investigated by CALICE (28 institutes from Europe, USA and Asia), and also Oregon/SLAC/BNL. 

b. What is the level and international standing of UK activity in this area?

The UK is a member of CALICE with responsibility for the ECAL electronic readout. The UK groups have built on CMS readout electronics expertise to contribute effectively to this activity. They have also contributed excellent simulation effort. They are participating in the test beam work for a Si/W prototype calorimeter. The UK has good international standing – e.g. D. Ward is convener of various studies/workshops for simulation issues, M. Thomson is convener of the ECFA Global Detector Performance Group.

c. Is the area of research an important one to support at the present time?

Yes – see comment above.

3.
THE PROPOSAL

a. Is the science supported by the proposed project high quality/worthwhile?

Yes – physics at ILC is very important. ILC physics is on the PPARC road-map.

b. Are the objectives of the proposal clearly stated and soundly based?

The tasks and workpackages are defined. The overall UK objective for this project is not clearly stated. To date the UK collaboration has done excellent work on the electronics and simulation. The workpackages cover all aspects of the calorimeter – physics/simulation, electronics, DAQ, mechanics and detector(Si).  Is the objective to build a complete calorimeter, or concentrate on specific aspects of the final system in collaboration with groups worldwide? The UK collaboration should be clear on what they wish/hope to do in the construction phase. 

c. Does the proposed project have a sensible, clearly stated management and programme plan with time scales and milestones?

The management plan is reasonable. The workpackages have schedules and milestones. An overall schedule is required that shows the connections between the workpackages and how they inter-relate. The project also needs some higher level milestones which connect to the overall schedule – cf. comment on overall objectives. How the UK plans relate to the strategic plan of CALICE would be a useful addition.

d. Novelty, originality, timeliness and likely significance ?

CALICE international is novel, original and timely. The UK can/are playing an important role which should result in scientific leadership in future years if the R&D phase is well executed.

e. Do the applicants have appropriate relationships with other work in the UK and abroad?

Yes.

f. Are reliable methods and techniques proposed?

Comments are given for each workpackage. 

WP1 – Test beam and simulation.  A vital workpackage. The UK group has done excellent work which is very important for a future TDR. This work should be completed. 

WP2 – DAQ. An expert on DAQ should look at this package. A key problem is that this system will not be needed for at least ten years (excluding R&D).  Trends in computing need to be understood because the system one would build now, is not the same as one would build in 2012. Cannot understand why one would want to get everything into one processor – this is not what is done at present. Would expect a multiprocessor system with very fast networking. Moreover, how will the calorimeter DAQ relate to the trigger system and other parts of the detector DAQ? Are there any system diagrams ?

WP3 – This part of the proposal needs much further work. MAPS is an excellent technology, but the proposal does not provide enough information to justify the requested resources. What is really gained in terms of the physics ?  The proponents do not know if this technology will work - £940k seems a lot to expend when the outcome is not clear. The risk analysis for this package does not consider the outcome should MAPS not be a suitable technology. The Landau in thin silicon layers is broadened significantly – how does this affect the S/N and consequently the noise hits over threshold ? How many pixels contain charge and would a pixel or cluster threshold be applied on-chip?  As charge is collected by diffusion the charge collection efficiency is sensitive to the diffusion length which is altered by irradiation .  1012 hadrons cm-2 or 1013 electrons (above 10 MeV) cm-2  would reduce the electron diffusion length to 25 microns and start to affect the signal size. The radiation levels at ILC are significatly less than at LHC, but what are they in the calorimeter, and does this matter ? Is ref. [30] available ?  What feedback has the UK received from CALICE collaborators about this idea? 

WP4 – Welcome work package. Mechanics and assembly issues should not be neglected. 

WP5 – Vital if the physics potential of the calorimeter is to be realised. Needs to link in with other workpackages. 

g. Is there any industrial relevance or potential for exploitation?

The networking issues in the DAQ look an interesting area for collaboration.

4.
THE APPLICANTS

a. What is your assessment of the international and national standing of the applicant(s)?

The UK collaboration contains people of national and international repute. A collaboration which would be/is trusted at international level.

b. What is your assessment of the past record of applicant(s) ?

Excellent.

c. Do the applicant(s) have a level of resources presently available to support credibility of proposal?

Yes.

5.
OTHER FACTORS


Please detail any other factors about the application to which you wish to draw attention.

None at this time.

6.
OVERALL SCIENTIFIC ASSESSMENT

This is a project that should be supported by PPARC although some parts need clarification and re-definition. In particular, WP3 is costly, is not properly justified, and needs more background study.  The case for WP3 needs further justification and the collaboration need to assess properly the risks, likely outcome, and benefit from this work.. Suggest a one year reduced WP3 to properly assess the merits of the MAPS concept. Current rating would be alpha 3.

7.
RESOURCES

a. Please state whether the resources requested have been justified and are appropriate to the proposed project, and proportionate to the likely scientific impact. 

The tables have been put together reasonably. WP3 needs substantial revision and is not reasonable in terms of the possible output. Note that RA’s are mixed between work packages. 

b. What resource modifications would you recommend?  Please pay particular attention to staffing and equipment. 

See above.

c. To what extent do you regard the programme as cost-effective/value for money?  

See comments on WP3. The rest of the work seems cost-effective.

8.          SUMMARY

You should rank the following Poor / Average / Good / Excellent / Unable to Judge:

a. Quality of science       
Excellent

b. Novelty and timeliness  
Excellent

c. Viability


Good (excluding WP3)

d. Planning


Good

e. Past effectiveness of applicant(s)
Good

f. Suitability of applicant(s)/research team
Good

g. Suitability of department(s)


Good

h. Cost-effectiveness/value for money (taking account of any resource modifications which you have recommended)


Good

9.          COMMENTS FOR THE APPLICANT


Are there any specific comments, issues or questions that you believe the applicant(s) should 
address in their response?

WP2 – DAQ. A key problem is that this system will not be needed for at least ten years (excluding R&D).  Trends in computing need to be understood because the system one would build now, is not the same as one would build in 2012. Cannot understand why one would want to get everything into one processor – this is not what is done at present. Would expect a multiprocessor system with very fast networking. Moreover, how will the calorimeter DAQ relate to the trigger system and other parts of the detector DAQ? Are there any system diagrams ?

WP3 – This part of the proposal needs much further work. MAPS is an excellent technology, but the proposal does not provide enough information to justify the requested resources. What is really gained in terms of the physics ?  The proponents do not know if this technology will work - £940k seems a lot to expend when the outcome is not clear. The risk analysis for this package does not consider the outcome should MAPS not be a suitable technology. The Landau in thin silicon layers is broadened significantly – how does this affect the S/N and consequently the noise hits over threshold ? How many pixels contain charge and would a pixel or cluster threshold be applied on-chip?  As charge is collected by diffusion the charge collection efficiency is sensitive to the diffusion length which is altered by irradiation .  1012 hadrons cm-2 or 1013 electrons (above 10 MeV) cm-2  would reduce the electron diffusion length to 25 microns and start to affect the signal size. The radiation levels at ILC are significatly less than at LHC, but what are they in the calorimeter, and does this matter ? Is ref. [30] available ?  What feedback has the UK received from CALICE collaborators about this idea?
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