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1 PROPOSED UK PROGRAMME

Minute 3.6: "....The (UK) collaboration should re-examine their programme with a view to reducing
somewhat their responsibilities in the light of the resource allocation recommended [8.25M pounds and
12.3 SY/Y from CLRC Technology Division] and inform the Panel of their choices.”

Overview

The increase from 11 SY/years to 12.3 SY/years in the allocation of Technology Department
effort is welcomed. However, the total still falls short of the 13.1 SY/year which we estimated as
necessary to fulfil the programme described in our document to the PPESP dated 22/9/95. We
propose to apportion the allocated effort between the ECAL and Tracker projects as shown in
Table 1.

The reduction by £0.5 M in the requisition money allocated to CMS is not welcomed. The effect
is alleviated in part by a recalculation of the sterling amount required to meet the UK
contribution to the CMS Common Fund, using a recently agreed nominal exchange rate of
2.067 SF/£. This releases £210 k for use elsewhere, but a shortfall of £290 k remains. We propose
to apportion the requisition money between the ECAL and Tracker projects as shown in Table 2.

Our strategy for handling the remaining shortfall in effort and the reduction in requisition
money is discussed below.

Table 1
Apportionment of effort

SY/Y ;{ze/qgu/e 9s ; Ailé%a/t i906n Shortfall
ECAL 8.0 7.8 0.2
TRACKER 5.1 4.5 0.6
TOTAL 13.1 12.3 0.8

Table 2
Apportionment of money
£M 22/9/95 12/1/96 Change
ECAL 3.35 3.06 -0.29
Tracker 3.40 3.40 0.0
Common Fund 2.00 1.79 -0.21
TOTAL 8.75 8.25 -0.5

ECAL

It can be seen from Tables 1 and 2 that the deficit in money and effort, compared with the
estimated requirement for the ECAL programme proposed in our previous document, is now
quite small. It is therefore not necessary to make a substantial cut in the scope of this
programme (beyond that already made in our submission of 22/9/95), however some
adjustment is still required.
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A further 2 SY (integrated total) is needed to fulfill the proposed commitments to our highest
priority areas, which are the design of the mechanics, electronics and trigger, and the operation
of the Regional Centre. We are therefore reluctantly forced to decrease our contribution to the
prototype phase of the CERN test beam programme, inevitably reducing our influence in this
area. We remind the Panel that we have already changed the balance of our proposed test beam
involvement from the prototype phase to the calibration phase in response to pressure to
produce a flatter profile of effort versus time. The revised situation is shown in Table 3.

Comparison of previous and revi:::l) lpfrzposals for the allocation of effort
within the ECAL project
Integrated RAL Technology Department Staff Years, 1995-2005
22/9/95 12/1/96
Item
Mech Design & Integration 19.25 19.25
Front End Design 11 11
Front End Manufacture Dropped Dropped
R Centre: 1 — 6%6 20 20
R Centre: 6*6 — 500/2000 Dropped Dropped
R Centre: Coordination 10 10
CERN Beam Tests 6 4
CERN beam calibration 6 6
Trigger 7.75 7.75
TOTAL ECAL 80.0 78.0
Provisional allocation 65.0 78.0
Balance 15.0 0.0

Money

Within the UK ECAL project, one of the line items has been modified to allow for the new value
for the agreed SF exchange rate. This is the proposed contribution to the common purchase of
front-end electronics. The resultant saving is £180 k. In order to find the further economy of
£110 k required to balance the books we have reappraised the cost of hiring staff to operate the
Regional Centre.

The production phase requires two staff employed for five years on each of three production
lines at RAL, at an estimated cost of £30 k per person per year. In the original plan we had
assumed that it would be necessary to employ all six staff for an additional year prior to the start
of production in order to prepare the facility. By increasing the involvement of university staff
in this phase, we believe we can reduce the requirement for hired effort from 6 SY to 3 SY in the
preproduction period. The total estimated cost of hired effort then becomes £990 k.

The revised costing is shown in Table 4. The cost of hired effort for the Regional Centre is split
into two parts (£0.42 M + £0.57 M - Lines 2 and 7 of the table). This is to maintain consistency
with the CMS cost matrix which includes a fraction of the Regional Centre labour cost in the

estimate of the capital cost of the ECAL detector but assumes the balance is covered by the host
institution.
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M 22/9/95 12/1/96
Regional Centre Infrastructure | 0.13 0.13
Regional Centre Assembly 0.42 0.42
(Hired Staff) 4 MSF at
i 2.067 SF/£
Mechanics 0.40 0.40
Electronics 1.16 0.98
Global Calorimeter Trigger 0.22 0.22
Subtotal 2.33 2.15
Regional Centre Assembly 0.68 0.57
(Additional Hired Staff) 1.02 0.91
Prototyping 0.34 0.34
Grand Total £3.35M £3.06 M

Tracker

The manpower and financial allocations in the latest plan are virtually unchanged from our
original plan of August 1995, i.e., there is a shortfall of 6 SY. Thus we plan to fall back on our
original solution to this problem as the 51 SY of specialist manpower from RAL is indispensable
and we believe it cannot be reduced and allow us to complete the project on the required
schedule. The missing manpower must therefore be found at the expense of project funds. The
estimated cost is approximately £300k over 6 years.

2 MILESTONES

Minute 3.10: "The panel requests that the collaboration, in consultation with the referees, brings forward
to the next meeting milestones over the period to March 1998 in all the proposed areas of activity”

The milestones listed below are those which are relevant to the UK programme of work. They
are a sub-set of the list of milestones which has been agreed with the LHCC within the
framework of CMS as a whole.

ECAL

6)) Engineering and Design
Choice of options by Mid 1996
Final design, Barrel by Start 1997
Prototypes through to Start 1997
Production of components from Start 1998

(ii)  Very Front End Electronics

R&D through to End 1996
Procurement from Mid 1997

(i) Regional Centre
Installation of production lines

(@  Development to Oct 1996
(b)  Call for tender by Start 1997
(© Realisation/procurement by Start 1998
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Mid 1996 Final decision on choice of optical technology.

End 1996 APV6 evaluated.
Decision on radiation hard process(es) for production MSGC algorithm (for front
end chip) defined.
Control and monitoring hardware defined.

Mid 1997 Front end driver with CMS architecture ROC chip produced.

End1997  Full readout chain operational.

3 THE ORGANISATION AND MANAGEMENT OF UK ACTIVITIES WITHIN CMS

Minute 3.11: "The panel requests that the collaboration brings forward to the next meeting the
organisational structure and mode of management of all the areas of UK activity (both UK and CMS-
wide)"

Overall CMS Organisation

The organisational structure of CMS is fully established and operational. It has been scrutinised
by the principal CMS referee on the LHCC and declared satisfactory by the CERN Research
Board at its meeting on 7 December 1995. A brief description of the organisation is given here,
further details are given in Chapter 20 of the CMS Technical Proposal and in various CMS
documents which are available on request.

Central Management

The ultimate decision taking authority in CMS is the Collaboration Board (CB). Each institute
with at least five professional staff participating in CMS has its own representative on the Board.
(Small institutes share representatives). The UK members of the CB are G P Heath (Bristol),
D C Imrie (Brunel), G Hall (ICSTM) and RM Brown (RAL). R M Brown is currently the
chairman of the CB (term of office expires on 31 December 1996). The CB meets four times per
year.

The body responsible for the overall direction of the CMS project and for drawing up policy is
the Management Board (MB), which is chaired by the Spokesperson. (All important
Management Board decisions must be submitted to the Collaboration Board for ratification. )
The composition of the MB is shown in figure 1. There are currently three UK physicists who are
members of the MB: R M Brown (acting both in the capacity of CB Chairperson and UK
Regional Representative), G Hall (Electronics Coordinator) and T Virdee (Deputy Spokesperson).
The MB meets eight times per year.

In addition to the CB and the MB there are two other 'Federal' bodies in the CMS organisational
structure, which report directly to the MB. These are the Technical Board (TB), chaired by the
Technical Coordinator, and the Finance Board (FB) chaired by the Resource Manager. The
compositions of these two boards are shown in figures 2 and 3. G Hall (Electronics Coordinator)
is a member of the TB and R M Brown (UK funding agency link person) is a member of the FB.
T Virdee (Deputy Spokesperson) is a member of both boards. The TB meets every Monday
(unless there is an MB meeting that week), the FB meets eight times per year.

Sub-System Management
CMS is divided into seven sub-projects, each with its own management organisation consisting

of a Detector Technical Board and (with the exception of the Magnet and Software sub-projects)
an Institution Board. The compositions of the Detector Technical Boards relevant to the UK
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figures 4, 5 and 6. The UK membership of these bodies comprises:

- TrackingTB - G Hall (Electronics)

- ECAL - D] A Cockerill (Engineering)
J F Connolly (Regional Centres Task Force)
C Seez (Test beam,
Simulation)

- Trigger/DAQ - W JHaynes (Readout,
Software)

UK Organisation

The UK effort on CMS is organised into two groups; Tracker Readout, which involves Brunel,
ICSTM and RAL, and ECAL/Trigger, which involves the same institutes together with Bristol.
The overall contact person and budget holder for CMS-UK is R M Brown. G Hall and
D J A Cockerill have delegated responsibility for managing the Tracker Readout and
ECAL/Trigger budgets respectively.

The two groups meet regularly, as and when required. G Hall convenes and chairs the Tracker
Readout meetings and D J A Cockerill takes similar responsibility for the ECAL/Trigger. Joint
meetings of the two groups are held regularly, chaired by R M Brown.

ECAL Regional Centre

An important element of the UK contribution to the ECAL is the Regional Centre. This activity
involves all four UK institutions on CMS and therefore requires careful planning and
coordination. A 'Regional Centre Management Committee' of physicists and engineers has been
established with two members from each institute. The composition of the committee is shown
in figure 7. The current convenor is D ] A Cockerill.

Liaison with other Regional Centres is through the Regional Centre Task Force, which is part of
the ECAL Technical Board. ] F Connolly currently represents the UK on this body.

Tracking Readout

The actual implementation of regional centres for the tracking is still under discussion in CMS
but our plan to produce hybrids and Front End Driver modules is not expected to change
significantly. We will be discussing this with the referee before the PPESP meeting.

4 UNIVERSITY EFFORT

Minute 3.18: "The panel requests confirmation at its next meeting that the percentage of research time
devoted to CMS by the university staff listed in the tables takes into account all other experimental
commitments and corresponds to that which will be submitted to the Grants Committee at the end of
January 1996."

Bristol University and Imperial College confirm that the tables provided to the Panel at the
December meeting are correct. Brunel University has provided an update to the previous
submission, shown in Table 5.
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