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Referee report 3
a. The Project Title
CALICE – Calorimetry for the International Linear Collider

b. The Principal Investigator and Institution
Dr. Paul Dauncey, ICL
Please provide comments on all the areas listed below.  If you feel that you do not have the appropriate expertise to assess the proposal as a whole, your comments on specific aspects of the research will still be extremely useful. 

2.
THE AREA OF RESEARCH

a. What is the level of world wide activity in this area?
The general area of detector development for an International Linear Collider is rapidly growing throughout the world. The ITRP report in mid-2004 recommending the cold technology for an ILC has focussed activities and the field appears now to be engaged in a rapid period of re-organisation with many nations/institutes positioning themselves to take lead roles in the definition and construction of the required sub-systems. 
b. What is the level and international standing of UK activity in this area?
The UK is very highly regarded in the area of detector development for the ILC as a result of strong intellectual leadership by members of the UK community and very favourable financial support provided by PPARC. Most activities have been focussed on the vertexing (LCFI) and beam delivery systems (LC-ABD), but through involvement in CALICE the UK will potentially be able to maintain its traditional expertise in calorimetry, developed within the LEP experiments, BaBar and CMS.
c. Is the area of research an important one to support at the present time?
The ILC may well permit detailed study of new physics discovered at the LHC and also has the ability to give sensitivity to models inaccessible to ATLAS and CMS. It will provide the main focus for physics studies at the energy frontier from 2015 onwards. It is vital that the UK contributes strongly now so as to guarantee positions of intellectual leadership and key hardware provision in the medium to long term. It is vital that the UK transfers its calorimetry expertise to the ILC experiments as this will naturally lead on to key physics analyses involving jets, taus and photons.
3.
THE PROPOSAL

a. Is the science supported by the proposed project high quality/worthwhile?
In terms of the overall goals (development of ILC calorimetry) – yes, definitely. 

b. Are the objectives of the proposal clearly stated and soundly based?
In general, yes.

c. Does the proposed project have a sensible, clearly stated management and programme plan with time scales and milestones?
Yes. The proposal appears to conform to the standard PPARC format. The management structure looks reasonable.

d. Novelty, originality, timeliness and likely significance to particle physics?
Excellent on all four counts. Development of calorimetry is vital for the ILC experiments and hence for PP as a whole. It is to the UK collaboration’s credit that they appear to have secured a central role in these developments.

e. Do the applicants have appropriate relationships with other work in the UK and abroad?
In general yes. The collaboration appears to be well integrated into the international CALICE collaboration. The main concern I have is with the integration of WP3 (MAPS) into the overall CALICE program (see below). It appears that the Si diode approach for the ECAL is rather well developed and I have been unable to find reference to support from international CALICE for the MAPS approach. I am also surprised that the mechanical and thermal work (WP4) proposed is not duplicating work carried out at non-UK institutes interested in fabrication of Si diode detectors for the ECAL.
f. Are reliable methods and techniques proposed?
In general yes, with the exception of WP3 (see below). I have the following comments:
WP1: I congratulate the collaboration on the excellent progress which has been made with the test-beam, and encourage them to maintain this momentum. My only other comment is that for Monte Carlo production (pages 16 and 17) the aim should primarily be to run software on the Grid. RAL CSF is being integrated into the Tier-1/A farm and during the lifetime of this grant will probably become accessible only via the Grid. 

WP2: Again an area where excellent progress appears to have been made. I would strongly encourage the collaboration to extend this work to the area of read-out for the HCAL (page 18) to capitalise on these successes. It would be great if the UK could develop leadership in read-out for the entire calorimeter.

WP3:  MAPS is widely recognised as an extremely promising new technology for tracking purposes. The presented proposal is novel in that it proposes instrumenting a calorimeter with the same technology. It may well be appropriate for this purpose, however the presented proposal does not demonstrate coherence with wider CALICE plans. The case indicates that the technology could be appropriate but I have reservations regarding the cost and timescales relative to the rest of the proposal. Some specific issues which applicants may wish to consider are as follows:

1. It appears that the MAPS technology applied to CALICE is far less advanced than the Si diode approach. In order to take the technology to a similar level of advancement will presumably take much work (is that the goal of WP3 in only 3 years, or will more R&D be needed afterwards?). It seems difficult to justify a budget which exceeds that of any other WP and contributes to 40% of the total without some more evidence that this technology is (a) likely to succeed and (b) likely to be able to compete with the more mature Si diode approach on the aggressive  timescale of the TDRs (2009). The key question is whether the UK and international collaborations view this technology as the overall priority for UK work.

2. The proposal does not appear to provide strong evidence that MAPS is well integrated into the rest of the proposed program. WP2 and WP4 appear to be implicitly assuming the Si diode technology (e.g. use of VFE ASICs), and all the work which has been carried out so far has been targeted at this technology. Adaptation may well be possible but if MAPS forms the main thrust (in monetary terms) of this proposal why do the other WPs not pay more attention to this?

3. The proposal does not appear to provide strong evidence that MAPS is integrated into the international CALICE program. The proposal does not indicate the views of the wider collaboration wrt this technology, and there is no evidence that there is wider support for this approach. Does the wider collaboration consider there to be significant problems with the Si diode approach which require the use of an alternative technology?

4. It would have been useful to provide some more supporting technical information in the proposal dealing with MAPS in relation to CALICE, especially given that the WP will cost ~£1M. Only two references are provided, one to a PPRP proposal document and one to a note which is not yet available.

5. Although the proposal notes that there are advantages to be had from the MAPS concept there are also potentially very large disadvantages (as the authors acknowledge). The idea of handling 1012 read-out channels using on-detector electronics is frightening to say the least and will take a lot of electronics and physics R&D. The Si diode approach by contrast seems much simpler (even if the sensors themselves are more expensive), and appropriate for dense EM showers, measuring energy/pad rather than extending the track multiplicity approach used in the DHCAL.

6. It is stated that the sensors will be considerably thinner than Si diodes, reducing overall cost. Have the necessary stress calculations been carried out to justify this for very large areas?

The overall proposal is well focussed on the tasks necessary for developing ILC calorimetry, however WP3 seems somewhat less well focussed or integrated into the wider program. It seems an exciting possibility, but given the current state-of-the-art as presented it seems difficult to justify it taking the lion’s share of funding.

WP4: This appears to provide valuable input to the ECAL design. My only concern is with possible duplication of work with that carried out by groups actually working on the Si detectors themselves.

WP5: Vital if the UK is to exploit its hardware and R&D investment. Clusterisation is clearly vital for particle-flow measurements and the proposed novel techniques are showing promise. It would be interesting to know whether these improve significantly on the performance of a simple cell nearest-neighbour algorithm as used at LEP. Work could perhaps also be carried out aimed at:

1. Handling cases where closely separated charged and neutral showers overlap in the same cluster. How is this to be handled without increasing the resolution through double-counting?

2. Developing a detailed calibration procedure for neutral hadrons. How will the energy be measured from the hit multiplicity in the DHCAL and/or from cell energies in the ECAL (some showers will start here) and AHCAL? This calibration can strongly influence the attainable resolution. One possibility for analogue calibration is H1-style cell weighting according to E/V. Other more advanced techniques making optimum use of the excellent shower shape information provided by the calos may be possible for CALICE. UK collaborators should perhaps look into this important question.

Physics studies should be very strongly focussed on assessment of performance of reconstruction algorithms. 
g. Is there any industrial relevance or potential for exploitation?

Probably significant. The networking and electronics work in WP2 is presumably ripe for industrial exploitation. The MAPS technology is widely recognised as having application across a wide range of fields. Nevertheless there is an existing PPRP seed-corn project working on this and it is not clear that the industrial benefits justify the added costs to a non-technology proposal.

4.
THE APPLICANTS

a. What is your assessment of the international and national standing of the applicant(s)?
Excellent. They appear to have made a very strong contribution to CALICE already, internationally recognised, and many also have excellent records of leadership and science with previous international experiments.

b. What is your assessment of the past record of applicant(s)?
Excellent. They appear to have made a very strong contribution to CALICE already and many also have excellent records of leadership and science with previous experiments.

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

The main concern here may be the time available from some of the people in management positions, bearing in mind that this is a significant (£2.5M) project. It is surprising that on average the spokesman (who is also leader of the ~ £1M WP3) will only be spending 36% of his time on the project, unless he obtains a PPARC SF. This seems too little. Surely it would be appropriate for him to devote more of his time irrespective of success with the SF. This would presumably pay dividends in terms of UK visibility within CALICE and ILC internationally.
5.
OTHER FACTORS


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

6.
OVERALL SCIENTIFIC ASSESSMENT


You should grade the application according to the following scale:

a. Alpha: The proposed research is of the highest scientific merit. It is first rate proposal, innovative and original. It is novel and/or timely and has such potential that it will, or is likely to, make a significant contribution to world particle physics or is at the forefront of UK particle physics and is internationally competitive. The case for support demonstrates that the proposed research is feasible, well planned and cost effective. Applications rated alpha should be scored on a scale of 1 to 5 (5 is high).

b. Beta: Fundable proposal but not critical to supporting new understanding, lacks originality or derivative. The science case is not compelling and the proposal is not critical to any new understanding of the subject. It is either too removed from PPARC's strategic plan to be funded or is not scientifically competitive.

c. Reject: Proposal fundamentally flawed or case not made, or not fundable for any other reason. The case for support cannot be accepted for one or more of the following reasons:

· The science case is technically flawed 

· The case for resources (e.g. PDRA or other costs) has not been made

· The proposal is premature


Where sufficient improvements could be made to a rejected proposal to give it a chance of 
success in a future round, the applicant is provided with appropriate feedback.


With modification: Alpha 5

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. 
With the exception of WP3: yes. Much more technical detail is required to judge whether the resources requested for WP3 are appropriate/justified and represent value for money.
b. What resource modifications would you recommend?  Please pay particular attention to staffing and equipment. 
· General - £2k seems too much for unit cost for laptops! £1k would be better these days.

· WP1 – none.

· WP2 – none.

· WP3 – if the goal is only to prove the principle of a possible technology, and international CALICE does not recognise an overwhelming need to replace the Si diode technology, I would recommend cutting back to certainly no more than say 20% of the total budget (i.e. <£380k if nothing else cut). If this cut is judged to fatally harm the scientific viability of this WP however then it should be cut altogether.

· WP4 – none.

· WP5 – none.
c. To what extent do you regard the programme as cost-effective/value for money?  
With modification: very good value indeed.
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





Excellent (with modification)
d. Planning





Excellent

e. Past effectiveness of applicant(s)


Excellent

f. Suitability of applicant(s)/research team

Excellent

g. Suitability of department(s)



Excellent

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



Excellent (with modification)

9.          COMMENTS FOR THE APPLICANT


Are there any specific comments, issues or questions that you believe the applicant(s) should 
address in their response?
See Section 3f.
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