Group B

Detector Construction Capability Expansion

This document will be included in a new version of the Group Strategy document when complete.

1. Motivation for expansion of Detector Construction Capability

The Group capability for engaging in substantive detector construction projects is almost non-existent at present. We have some very talented and competent engineers, but almost no facilities for taking on anything but small or specialist projects (e.g. ATLAS SCT model).

We feel this is a significant hole in our portfolio, and rectification is essential to ensure the standing of the group (RAE position) in an ever competitive environment. This goal is also fuelled by the trend of PPARC to issue targeted calls for collaborative “centres”

Our staffing plan calls for two new lecturers in the near future, which will provide an ideal opportunity to appoint one or more people able to expand in this area and fill this strategic gap. Even prior to these appointments we could envisage expanding our detector construction capability in the following ways:

Within the neutrino programme:

· Clean refurbished space is needed for our proposed R&D effort directed at improving the light output of the scintillator proposed for the double beta decay experiment.

· There could be a construction effort needing refurbished lab space (not large volume, but clean environment) for the Ice Cube effort if this goes ahead.

· The future holds involvement for the group in a number of neutrino related projects. The first of these would be the construction of the next generation neutrinoless double beta decay experiment. Presently, UCL is the only UK group showing interest in this project, and we could therefore expect to bid to construct a very large fraction of the detector at UCL.

· There will probably be an effort in the years ahead on a neutrino super beam experiment which could involve construction of beam monitoring detectors (also large detectors, needing big assembly volume) and refurbished clean lab space for R&D for calibration systems, photodetector development etc...

· We might develop an involvement in the Neutrino Factory accelerator R&D programme.

Within the Linear Collider programme

· The present Linear Collider proposal could involve the need to build a calorimeter prototype. The spectrometry project might also bring an opportunity to UCL requiring more space than we presently have.  

Then in addition, we intend that at least one the new appointments can be offered to a candidate with some significant plans for detector construction in either sector.

This then motivates our strategic goal to significantly expand our detector construction capability over a period of 3-4 years.

Vision for expansion

The current position is:

· Space: We currently have two engineering areas, one on level D of  38 m2 containing mostly electronics and detector characterisation activities (including a darkroom) and one on level C of  47 m2 containing the full scale model of the ATLAS SCT + materials storeroom. In addition there is a workshop on level C serving all group needs of 33 m2.

· We are required to vacate the space on level C in 2005, this amounts to 80 m2.

· People: The Group currently contains two mechanical engineers, two electronic engineers and a technician. In addition members of the software group work on detector control software as required.

· Equipment:  ??? <Brian to describe>

To achieve our goal we would eventually need access to significantly expanded construction and assembly facilities (at least a factor of three in size), equipment, and additional engineering and technical staff.  This would require significant resources (~1-2M£) which, presumably, could only come from a future successful SRIF type bid. This would allow refurbishment of some significant space to be found somewhere on the Bloomsbury site and purchase of equipment (locations near the Chemistry building for example). We do not expand on plans for such in this document, but simply note that we should pursue any possible funding opportunity to allow this.

In the shorter term we need to make use of additional space within the Department as part of the space rearrangements in 2005. In so doing we will demonstrate our ability to make use of increased facilities, provide an opportunity for the new lecturing appointment(s) and take a significant step towards underpinning the future RAE rating of the Group. Details are given in the next section. We believe it will also give us chance to attract additional  PPARC funding as a direct result.

Possible Collaboration with MSSL

We have started discussions with MSSL to determine whether a synergy exists which could be exploited to the benefit of both. If, for example, we were able to form some sort of  “centre for advanced detector development and construction” with capabilites and space in both Surrey and London, then this might be presented as a major facility towards future targeted funding opportunities. 

We will explore and report further, as well as investigate any possibility of PPARC enabling funds.

2. Details of realisation of minimal solution

The facilities which will become available in the main P&A building are:

· CAL: the “Cold Atom Lab” in the basement will. This will, under current plans, become available in 2005. This area comprises

· A large laboratory area of 53m2

· Two attached offices/small labs of  10 m2 each

· ASS:a  high ceiling assembly area of  52 m2. This includes a high mounted crane. This is available immediately.[ Note:  we have to make a case for this space]

· WKS: use of the large workshop in the basement on a shared basis. This workshop is significantly larger than our own (by a factor of about 3), and has an attached office. It currently has several machines which are inferior to our own. The area is about 42 m2

This totals approximately 160 m2.

[To make use of any of these will of course need some modest funds to be made available for refurbishment – particularly for the assembly area. If such facilities were eventually to become part of a larger “centre”, then the outlay could be greater (an investment).]

Initial observations are:

1. At face value these facilities would increase the total floor space by XXXX. 

2. The CAL and ASS spaces would both be well suited to construction of modest size detectors.

3. The ATLAS SCT model could be accommodated in either CAL or ASS.

4. The CAL space could probably accommodate a darkroom and/or clean area

5. The ASS space is particularly in need of refurbishment. The CAL space may be habitable as it stands with only minor refurbishment. Both would almost certainly need power and network cabling.

6. The larger workshop ought to be of use. In particular we would need to understand whether we need to maintain a separate HEP workshop. Initial reactions are that this is not a simple answer. This will need discussion.

Mapping of existing activities on level1&2 into new space

The following are “first ideas” as to the possible mapping of existing facilities on level1&2,  onto the new basement space. It is emphasised that these are at this stage only “strawman” discussion points.

Immediate use of assembly area:

·  ???

· ???

Use of all new space by 2005

· ???

· ???

