
Referee’s report






     
          22 Jan 2005

Identifier Information

a. Project title
CALICE – Calorimetry for the Intetnational Linear Collider

b. PI and institution
Dr P D Dauncey, Imperial College, London

The area of Research

a. Developments for the ILC are the highest priority amongst the international particle physics community as the next major accelerator project to the LHC. This proposal is very timely.

b. UK has a leading role. Chief Executive of PPARC is coordinating the international accelerator effort world-wide. Prof Miller (UCL) leads the European detector studies. Many UK scientists are highly visible in this work.

c. Very timely. High priority

The proposal

a. Quality of science is of the highest. Calorimetry is one of the dominant detctor issues and this proposal is well focussed to put UK into a leading position as technology choices have to be faced. Work-package 4 may seem second-order, but is vital if UK leadership, and the selection of our technology choices, is to be achieved.

b. Clearly stated? Soundly based? For the most part yes. However, I have some questions that need answering.

In the area of shower shapes, much effort has been spent on modelling showers and comparing models. At the level of precision needed for the ILC all models are wrong, and the focus must be on data. Test beams are vital.

I worry that the work (fig 5, p13 and fig 7, p25) is of reduced relevance for four reasons.

(a) it is not done in a magnetic field. In the presence of a field life is much more complex:

1. particle trajectories entering the calorimeter are no long nicely parallel (or, even better, slightly divergent,) but cross at a range of angles.

2. low energy shower-secondary particles propagate quite differently at right angles to and along the magnetic field direction. This needs to be modelled with care on the basis of detailed test-beam work.

(b) normal incidence only is considered. In a real detector a range of angles of incidence on the calorimeter stack, and orientations relative to the magnetic field have to be considered.

(c) figure 5 is misleading. Thus  quality refers to incident particles known to beand In a real experiment this is never known. Work by the ZEUS collaboration on prompt photons in hadronic events shows that much greater isolation is required. The true rate of photons is much lower than that of hadrons. Hence backgrounds that may seem unlikely are important. Distinguishing photons from isolated is hard and has not been done near jets.

(d) Experience from ZEUS also shows that MC which simulate electron showers well do not correctly describe the shower shape of photons (using photons identified as being produced in deeply virtual Compton Scattering.

My worry is therefore that the level of sophistication being pursued here may not be attainable in the rough and tumble of a real detector. A very firm grasp of the realities is needed.

The MAPS technology is a very attractive option for the reasons stated in the proposal. The UK is currently a leader in MAPS techniques, so this is very worthy of support. Yet I did not find a discussion of  radiation levels in the heart of a calorimeter. These may dominate the choice of detector technology. I would welcome re-assurance therefore that the MAPS technology has already been tested to the required radiation levels, or that a programme of development and evaluation is in hand. At worst, this issue is a potential show-stopper.

For work package 5, Simulation and physics, it is not clear that the sound base for the objectives is in place. Again, some reassurance would be helpful. There are three worries.

1. the description of the task (5.1) does not show that we have expertise in place to provide leadership: ‘one possible approach…’, ‘review of existing work’, ‘ it will be important to maintain contact..outside the UK’ (I would hope this is already firmly embedded.) ‘algorithm brainstorming’.

2. The same reservations about magnetic fields apply here to the proposal to work on ‘two particle separations’.

3. the ratio of new staff requested to staff in place already is highest in this work package at 1.8:1. (in terms of staff-months)

c.
Management, programme plan, milestones – yes

c. Novelty, timeliness and significance to astronomy (!!!???)

Very timely. Builds on existing skills, especially in hardware and data acquisition. Highly relevant to particle physics.

d. relevant links? For the most part definitely. See comments on work package 5 above

e. Reliable methods and techniques? Yes

f. Industrial relevance – some relevance as described in section 9.3.

Applicants

a. 31 names. 13 are known personally to me including leaders with a long track record of professional achievement.

b. International and national standing. Includes leaders known internationally.

c. Past record. Includes significant successes.

d. Present resources?  New bid manpower is 72% of manpower currently in place, which is a significant expansion. Technical resources are appropriate.

Other Factors

Overall Assessment
alpha 3.5, - could go higher if my worries are well addressed

Resources

a. Justified and appropriate? Yes. It is of high important that the UK establish a weighty and coherent activity and list of achievements in this area over the next three years and this is an appropriate flagship endeavour. 

b. Modifications? This is an R&D proposal, so there is some freedom to adjust the range and depth of the engagement. The PPRP will have knowledge of the external financial environment and be able to form a judgement on the resources requested in the light of competing pressures. The new manpower bid for is 72% of that currently being paid for by PPARC and HEFCE combined

c. Cost effective? Costings are peculiar. For some reason they have excluded 46% overheads which adds £800K. I am not fully up to speed on ‘working margin’ and ‘contingency’. The arguments used to justify hiring above point 6 would look not wholly convincing if this was a rolling grant request. However, I suspect it may be wise to include some contingency in a ring-fenced allocation, so I find it hard to comment. 

Summary

a. Quality of science: excellent

b. Novelty and timeliness: excellent

c. Viability: depends on questions above

d. Planning: concerns over strength in dept for work-package 5 expressed above

e. Past effectiveness: includes leaders with strong record

f. Suitability: good/excellent

g. Suitability of depts: excellent

h. Cost effectiveness/value for money: good – see above

Comments for the applicant

In the area of shower shapes, much effort has been spent on modelling showers and comparing models. At the level of precision needed for the ILC, all models are wrong, and the focus must be on data. Test beams are vital.

I worry that the work (fig 5, p13 and fig 7, p25) is of reduced relevance for four reasons.

(a) it is not done in a magnetic field. In the presence of a field life is much more complex:

particle trajectories entering the calorimeter are no long nicely parallel (or, even better, slightly divergent,) but cross at a range of angles.Also low energy shower-secondary particles propagate quite differently at right angles to and along the magnetic field direction. This needs to be modelled with care on the basis of detailed test-beam work.

(b) normal incidence only is considered. In a real detector a range of angles of incidence on the calorimeter stack, and orientations relative to the magnetic field have to be considered.

(c) figure 5 is misleading. Thus  quality refers to incident particles known to beand In a real experiment this is never known. Work by the ZEUS collaboration on prompt photons in hadronic events shows that much greater isolation is required. The true rate of photons is much lower than that of hadrons. Hence backgrounds that may seem unlikely are important. Distinguishing photons from isolated is hard and has not been done near jets.

(d) Experience from ZEUS also shows that MC which simulate electron showers well do not correctly describe the shower shape of photons (using photons identified as being produced in deeply virtual Compton Scattering.

The worry is therefore that the level of sophistication being pursued here may not be attainable in the rough and tumble of a real detector. A very firm grasp of the realities is needed.

The MAPS technology is a very attractive option for the reasons stated in the proposal. The UK is currently a leader in MAPS techniques, so this is very worthy of support. Yet I did not find a discussion of  radiation levels in the heart of a calorimeter. These may dominate the choice of detector technology. I would welcome re-assurance therefore that the MAPS technology has already been tested to the required radiation levels, or that a programme of development and evaluation is in hand. At worst, this issue is a potential show-stopper.

For work package 5, Simulation and physics, it is not clear that the sound base for the objectives is in place. Some reassurance would be helpful. There are three worries.

1. the description of the task (5.1) does not show that we have expertise in place to provide leadership: ‘one possible approach…’, ‘review of existing work’, ‘ it will be important to maintain contact..outside the UK’ (I would hope this is already firmly embedded.) ‘algorithm brainstorming’.

2. The same reservations about magnetic fields apply here to the proposal to work on ‘two particle separations’.

3. the ratio of new staff requested to staff in place already is highest in this work package at 1.8:1. (in terms of staff-months)
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