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15th Meeting of the ATLAS Resource Review Board RRB, 21st October 2002

Documents CERN-RRB-2002-nnn can be found at http://web.cern.ch/Committees/LHCRRB/ATLAS/

Paper Presentation
Agenda 101
Minutes 102
Status of the experiment 109 139
Status of Common Projects 110 140
Proposals for In-Kind Contributions 111
LHCC Report 116
Installation Review Report 130 141
Construction Accounts 090
M&O Accounts 091
MSs and ITs 092
2003 Construction and C&I Budgets 112
2002 M&O Budgets 113
2003 PhD scientists list 149
Scrutiny Group Report M&O 108
Status of Resources 142
Completion Plan 114 144
Extension of Construction MoU 120

1. & 2. Introduction & R.J. Cashmore
        Approval of the minutes of the last meeting Director for Collider Programmes

The Chairman, R.J. Cashmore, welcomed delegates to the meeting, noting that the 2003 budgets
and the ATLAS Completion Plan are especially important agenda items. He mentioned the
difficulty of sequencing this agenda as some items inevitably refer to later ones.

The Minutes of the last meeting were approved without changes. There were no matters arising.

3. Status of the experiment Spokesperson P. Jenni
Paper  CERN-RRB-2002-109 Presentation CERN-RRB-2002-139

Progress and activities of the Collaboration can be followed informally via ATLAS eNews at
http://aenews.cern.ch/

• Collaboration
The composition of ATLAS has not changed since the April RRB. Formal negotiations are
underway with the Institute of Physics, Belgrade, Serbia (a new country bringing an in-kind
contribution valued at 300 kCHF towards the completion cost) and the Simon Fraser University,
British Columbia, Canada (bringing substantial new computing resources). Discussions are being
held with the Hellenic Open University, Patras, Gazi University, Ankara, Yale University, the UT
Pan American, US, and Sao Paulo.

For the purpose of 2003 M&O A cost sharing, 1305 scientific authors are listed as holding a PhD
or equivalent: see CERN-RRB-2002-149, updated as of 30th September.
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In October, the Collaboration Board CB appointed Siegfried Bethke (MPI Munich) as CB deputy
chairperson in 2003, following the 4-year rotation rule for CB chairperson and deputy. The CB
also endorsed the re-appointment of Marzio Nessi as Technical Coordinator, Markus Nordberg
as Resources Coordinator and Philippe Farthouat as Electronics Coordinator from March 2003
until February 2005. CERN Management has formally agreed to the TC and RC re-appointments.

• Detector Sub-systems (common Projects are covered separately by M. Nessi: see below.)

•  Inner detector ID
o Pixels

Pixels can be installed independently making it possible to stage one of the 3 layers in the high
luminosity configuration. Sensor fabrication is launched with ~ 15% produced. The deep sub-
micron DSM front-end electronics have been fully qualified; fluctuations in the yield (also
encountered in other experiments) are under investigation. All high-tech light-weight support
parts are well advanced. The next critical step is the series production of modules.

o Si tracker SCT
Sensor production is almost complete. Front-end electronics is ~50% complete; the DMILL chip
yield of ~26% is lower than hoped for but acceptable. Barrel module production is launched. End-
cap module production, delayed because a new hybrid design was needed, is on the critical path.
The next step is careful evaluation of modules built with pre-production hybrids. Support
structures and off-detector electronics are on schedule.

o Transition radiation tracker TRT
Straw production and reinforcement are completed. DMILL and DSM front-end electronics are
ready for production. After delays, end-cap wheel assembly has started at the two sites; it is on
the critical path for the second end-cap. The problem seen in long-term radiation tests for the
barrel wire joints led to a decision to change the gas (no CF4 for normal running). The barrel
module assembly sequence, changed during this investigation, is now fully resumed.

o ID assembly and integration building
The clean-room facility SR1, where ID sub-systems will be assembled (and later serviced if
necessary and upgraded) has progressed. There is substantial infrastructure still to be installed in
2002; integration work starts in 2003.

•  LAr calorimetry
LAr calorimetry consists of an EM barrel and end-caps with pre-sampler, hadronic end-caps, and
forward calorimeters. More than 60% of the absorber for the EM end-caps and over 80% for the
EM barrel are completed – the first half-barrel is assembled – and the end-cap pre-sampler is on
schedule. The EM end-caps remain on the critical path. Hadronic end-cap series production
continues smoothly; the first wheel (out of 4) is ready for insertion into the cryostat. The three
modules (1 EM, 2 hadronic) for the first end-cap side of the forward calorimeters are completed
and at CERN, and those for the second side are well advanced.

•  Tile calorimeter
Almost 90% of all modules are at CERN equipped with optical components ready for Cs-source
calibration. All electronics components are in the procurement phase and electronics drawer
fabrication, on the critical path, has started. All PMTs have been delivered and tested with good
results. The next major step will be pre-assembly of complete cylinders to gain time and
experience for final installation.

•  Muon spectrometer
The muon system is instrumented separately with precision chambers (MDTs in the barrel and
end-caps, CSCs at large rapidities in the innermost station of the end-caps) and fast trigger
chambers (RPCs in the barrel, TGCs in the end-caps). Production of all components progresses
steadily, including the RPCs that have been of concern to the LHCC for all experiments and for
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which strict QA/QC rules are now in place. All services for the overall detector must pass
through the muon system and open issues concerning integration, mentioned at the last RRB,
have now been finalized. Support structures have been simplified, in particular the ‘Big Wheels’
for the end-cap chambers, and this has led to a cost optimization. A large system test facility, both
for end-cap and barrel sectors, is operational with first series chambers in the SPS H8 beam.

•  Trigger/DAQ/DCS
For the level-1 trigger, many full-function prototype modules and ASICs are available and the
emphasis is on large-scale system tests, ‘slice-tests’, to confirm final designs. For the high-level
trigger HLT and DAQ, an integrated prototype has shown full functionality and performance
scaling, the latter being very important for staging. For the detector control system DCS, the
embedded local monitor board ELMB now meets radiation requirements and is in use with the
SCADA system in detector system tests. The detector interface group continues to play a major
role in standardizing DAQ interfacing to detector read-out electronics, an approach that has
proved successful in first test runs combining different sub-systems and that will be important for
commissioning ATLAS. The HLT/DAQ/DCS TDR will be submitted end June 2003.

•  Computing
Data challenges DCs require key software components to work together and provide a coherent
focus for computing activities. ATLAS is an active partner in the LHC Computing Grid Project
and has significant resources committed to it. DC1 Phase-1 ran successfully in recent months
using some grid test-beds with grid middleware; 39 institutes in 18 countries contributed a
combined total of 71,000 CPU days and generated over 10 M simulated events. More grid tests
are foreseen for end November and DC1 Phase-2 will run by end 2002. Other major activities
include the development of ATHENA, the backbone of the whole software chain, and validation
of the new simulation software GEANT4.

•  Milestones and schedules
Every ATLAS sub-system has a ‘Ready for Installation Milestone’ which includes a  4–month
float for contingencies. The milestone plot is still being updated to correspond to machine start-
up in 2007. Construction and installation planning, presented at the recent LHCC Installation
Review, aims to have the initial staged detector ready for global commissioning by autumn 2006,
with a few months in 2007 kept for contingencies. Planning is mainly based on a 1–shift day,
5–day week, with some extended shifts for the barrel toroid as this is on the critical path for
installation of the entire detector.

Jenni ended by noting an important anniversary; it is 10 years since the ATLAS Letter of Intent
was submitted on the 1st October 1992.

Discussion
R. Wade (GB): what are the ‘significant resources’ that ATLAS has committed to the LCG? Is it by way of

very necessary interactions or are ATLAS resources given to and managed by the LCG?
P. Jenni: it is seen to be in the best interests of ATLAS that people from ATLAS’s computing teams

work directly with the LCG project on both ATLAS- specific software and on common
developments.

RJC: an important contribution is being made by all of experiments in the ‘applications’ area,
where they put their own people in to be sure that they get what they want.

Cashmore commented that the current DAQ tests are particularly important for building up to
the commissioning of ATLAS. He concluded by congratulating Ph. Farthouat, M. Nessi and
M. Nordberg on their re-appointments.
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4. Common Projects Technical Co-ordinator M. Nessi
Presentation CERN-RRB-2002-140

• Status, Installation and Integration CERN-RRB-2002-110

•  Magnets
o Barrel Toroid

Engineering and monitoring of the barrel toroid is done by CEA and LASA. Production is going
according to plan for all components except the thermal shield, for which delivery will be ‘just in
time’ for integration if there are no further delays. Integration has started in building 180; in
particular the first cold mass will be ready for cryostating end November and for first coil tests in
spring 2003. This constitutes a major recovery from difficulties created by the withdrawal of the
original industrial partner.

o End-cap Toroid
Engineering and monitoring of the end-cap toroid is done by RAL and NIKHEF. Coil winding
and cold mass production remains critical; the firm involved is working under constant
supervision and the situation is improving. Integration of vessels, flanges, tie rods, etc., should be
complete beginning 2003; the cold masses should arrive one at end 2003, one end 2004, in line
with the installation schedule. Development of cryogenic services for the toroids is on schedule.

o Solenoid
The central solenoid is at CERN ready for integration. While waiting for the LAr cryostat, various
connections have been made (to the refrigerator, to the 8 kA power supply) and test runs were
completed at 4 K in the summer.

•  LAr calorimeter cryostat and cryogenics
The barrel cryostat is completely ready for insertion. A problem with the stoppers between the
cold and warm vessels of the end-cap C cryostat was discovered on opening the cryostat; fixing it
will incur 5 months delay. A machine breakdown has caused a major delay in producing the end-
cap A cryostat and the revised delivery date of end March 2003 is almost critical. Production of
the feedthroughs are on schedule.

•  Radiation shielding
The shielding has been sub-divided into components suitable for individual in-kind contributions
and projects. Various working solutions are under investigation with Armenia, the Czech
Republic and Serbia, with some contracts ready for signature.

•  Infrastructure
Production of the feet & rails in St Petersburg is going well and delivery is expected end summer
2003 . Poland has done the final engineering and PRR for the external rails (trucks) and proposes
to supply this equipment as an in-kind contribution.

Most surface buildings will be handed over to ATLAS in Oct/Nov 2002. Underground civil
engineering will end in Spring 2003 when installation will start at P1. All major orders are placed
e.g. for cranes, lifts, compressors, racks, etc. Some major contracts are to come e.g. for warm cryo-
piping, sniffer system, underground fire fighting circuits, etc.; all include installation at P1.

•  Installation
Infrastructure installation in the service cavern has started according to planning version 6.0.
Main activities will start after the shaft crane is installed in October 2002. Main cavern installation
work will start in April 2003. Installation involves ~ 1,600 tasks organised into ~ 150 Work
Packages. Overall management at P1 has just started with a dedicated team of ~ 7 people.

Nessi then showed an impressive series of real and virtual images of the installation of ATLAS. These
can be viewed in his presentation CERN-RRB-2002-140 on the ATLAS RRB website.
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• In-Kind Contributions CERN-RRB-2002-111

The RRB was asked to approve the following new in-kind contributions, in kCHF:

Item CORE value Const.Compl.
value Supplier(s)

Busbars 420 Russia
Diode-resistor dump & switch system 400 80 INFN/Italy
BT super insulation assembly 150 Russia
Trucks for Feet & Rails 400 Poland
Shielding components 300 400 Czech Republic
The RRB was asked to approve adjustment of a previously agreed in-kind contribution in MCHF:

Item CORE value Supplier
Parts of LAr proximity
& external cryogenics

1.445 IN2P3/France

The RRB was asked to take note of the following in-kind contributions under negotiation, in MCHF:

Item CORE value Const.Compl.
value

Candidate
Supplier(s)

BT cryoring 0.6 1 CEA/France
Movable air pads 0.3 0.45 MPI/Germany
Copper JD+JT shielding plugs 0.45 0.15 Australia, Armenia,

Serbia, China
Solenoid power supply circuit 0.9 Japan

Discussion
F. Cervelli (IT): what happens if the items ‘under negotiation’ are not obtained?
M. Nessi: the only really critical items are the BT cryoring and the solenoid power supply

circuit and contracts should become firm soon.
S. Tovey (AU): the CORE value of the first set of copper plugs provided by Australia was 250 kCHF

and the actual cost was 450 kCHF. We were told that the value could not be adjusted
after going ahead with the contract. So what is the policy concerning CORE value
adjustments?

M. Nessi: the IN2P3 contribution involves new items, is an extension not an adjustment of a
CORE value.

With those clarifications, the RRB approved and took note of the in-kind proposals as requested.

5. Report from the LHCC LHCC Scientific Secretary E. Tsesmelis
Paper CERN-RRB-2002-116

Since the last RRB, the LHCC held ATLAS sessions in May, July and October 2002, the July
session being the third Comprehensive Review.

Following the Comprehensive Review, the LHCC considers that ATLAS detector construction is
progressing well, though some items are critical. It commends ATLAS for impressive progress
towards having an experimental set-up ready to record data at the start of LHC operation in 2007.
Noting that detector installation is foreseen beyond the initial running, the LHCC considers that
the proposed initial lay-out will allow ATLAS to address physics issues for Higgs and SUSY.
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Concerns expressed by the LHCC at the second Comprehensive Review in 2001 have been
addressed satisfactorily. However, the LHCC considers that the ATLAS plan to commission an
initial detector by the end of 2006 is challenging. The Committee noted that the Barrel Toroid
Magnet is the sole system for which there is no longer any contingency in the schedule.

INSTALLATION REVIEW
The first ATLAS Installation Review took place in September 2002 (see the following presentation
by K. Potter). The LHCC concurred with the conclusions of the Installation Review Committee.
The follow-up review is planned for March 2003.

COST-TO-COMPLETION
The LHCC noted that an additional 68 MCHF are needed to complete the initial ATLAS detector.
It considers that the ATLAS plan to secure the total additional funds is reasonable and
encourages the Collaboration to continue discussions with the Funding Agencies. If needed,
further staging of the Higher-Level Trigger/DAQ would leave no margin in the Level-1 Trigger,
severely affecting the B-physics programme and reducing the high-PT physics potential.

SUB-SYSTEMS
•  Transition Radiation Tracker: The TRT group is ready to move to a new baseline gas mixture

Xe/CO2/O2 with a CF4-based gas used for dedicated cleaning runs. The new mixture is not
completely validated and the TRT group has decided to resume module construction while
final tests are performed. These may take up to 2 years and the Committee expressed concern
that a definitive solution has not yet been confirmed.

•  Muon Chambers: Comparative studies of ATLAS and CMS RPCs were reviewed in a dedicated
meeting. The LHCC concluded that the different working parameters of the two types of RPC
are for the most part now understood but underlined the importance of successfully
completing ageing tests at the GIF. Nevertheless, it accepted that it is appropriate to continue
RPC manufacture.

•  Trigger: An LHCC sub-committee has found that the higher-level trigger rates and associated
physics performances in ATLAS and CMS are compatible. The LHCC asked the experiments
to continue developing a plan for their physics programmes given optimised trigger rates and
the resulting required computing resources, both for the initial run and the later ramp-up.

COMPUTING
The LHCC is now reviewing the LHC Computing Grid Project LCG in the same way as it reviews
the experiments. The Committee strongly supports the Project as a very important strategic step
towards the success of the LHC Computing and regards the LCG Project team as well-organised
and competent to undertake the task. The Committee considers that execution of the Project
requires the immediate deployment of the organization structure and basic infrastructure. It finds
that construction of an appropriately-sized and technologically-advanced computing centre is
mandatory and also encourages construction of the CERN Tier-0 prototype.

Cashmore remarked that the LHCC has underlined ATLAS's worries about the TRT gas mixture
and has agreed that manufacture should continue while studies progress. The other important
outcome is that the LHCC finds ATLAS’s completion plan sensible and practical but notes the
reduction in performance. Cashmore felt that the best exploitation of the LHC will be if ATLAS
finds all of the additional funds needed to complete the April 2007 detector.
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6. Report on the Installation Review Head of Experimental Areas K. Potter
Paper  CERN-RRB-2002-116 Presentation CERN-RRB-2002-141

It is recognised that ATLAS installation will be a difficult and long job (3.5 years). The huge
toroid (26 m wide, 46 m long) must be installed 100 m underground in a cavern cost-limited in
size, according to a complex sequence of operations, many being carried out for the first-time
owing to the lack of a large surface hall. The Review Committee set up by the LHCC to examine
ATLAS’s installation plans had the following members:

Chairman R. Cashmore, CERN Director for Collider Programmes
LHCC representatives W. Bartel, A. Ceccucci, J. Dainton, B. Lohr, T. Taylor,

K. Tokushuku, K. Potter (rapporteur)
LHCC Chairman and Secretary M. Calvetti, E. Tsesmelis
CERN Technical Sector P. Ciriani, A. Scaramelli
CERN Technical Director J. May
EP Division D. Schlatter
TIS Division W. Weingarten
External Reviewers R. Kephart, P. Lazeyras

The aims of the review were to scrutinise installation schedules, milestones, activities, work
packages, required resources and their origin, to identify risks of delays and cost overruns and to
assess critical path items, paying particular attention to survey, alignment and safety.

During two days 24-25th September 2002 the Committee heard various presentations by ATLAS
management and visited P1 and the detector assembly halls. The Committee was impressed by
the amount of work that has already gone into the ATLAS plan, but noted that installation will be
long and difficult and a great deal of work remains to be done. It recommended that several
issues should be addressed in greater detail to allow the LHCC to monitor future progress (a
follow-up review will take place in spring 2003):

•  detector services and cabling
•  quality assurance and change control
•  integration of services and work in USA15 into the general planning
•  early installation of monitoring and control systems
•  integration of the commissioning of each sub-detector, even if this is done in 2nd and 3rd shifts
•  ‘work package’ approach, including for cryogenic installation and operation
•  availability of transport and handling resources (including a CERN-wide review)
•  occupancy of high risk areas, maximum numbers underground, safety & evacuation procedures

and more detector-related issues:

•  final stages of the barrel toroid assembly when space is limited
•  ‘functional test’ of the barrel toroid as soon as assembled underground
•  use of cranes
•  solenoid field mapping
•  installation and associated tooling for all muon chambers (large number and large variety)
•  inner detector services, including the high current conductors, cooling and gas pipes
•  installation of the end-cap toroids (maximum crane loading)
•  safe, low risk access, for maintenance of the fully installed detector

The ATLAS plan has very few in-built contingencies, making any delays very difficult to handle.
Multi-shift working can cope with some delays but will often require extra resources and
reorganisation of funding and will clash with the installation of services and commissioning of
detectors. However, installation is foreseen to be finished by September 2006 with the remaining
time used for global commissioning and cosmic testing, and this constitutes a reasonable reserve.
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The Committee judged that ATLAS Technical Coordination has this difficult task well in hand
and, as far as it is possible to determine, present funding arrangements appear to match the plan
as described. But there is a considerable risk of schedule delays and an extraordinary effort is still
required to ensure that ATLAS has a working detector ready for first collisions in April 2007.

Cashmore noted that ATLAS is moving into a phase in which Installation Reviews are vital. After
the follow-up in March 2003, reviews will be conducted annually and reported to the RRBs. An
important outcome will be that CERN will have to provide a co-ordinated response to the
requests of all 4 experiments for resources and services. The definition of work packages
involving CERN will also clarify the picture. Procedures are now being put in place to properly
monitor the whole installation process and to ensure good dialogues between ATLAS and CERN,
and ATLAS and all of its collaborators. Right now, it is gratifying to know that the resources
appear to be adequate and the schedule reasonable, even though things are tight.

Discussion
I. Blain (CA): will using multi-shift working as a contingency create recruitment problems

because the people needed are highly skilled?
M. Nessi: the ATLAS Collaboration constitutes a large reservoir of highly skilled people

available for this purpose.
G. Wormser (FR): now that the picture is becoming clearer, will there be any reduction in the C&I

costs? Will CERN personnel take on more?
RJC: the underlying assumptions made by the experiments about what they could get

inside CERN when the C&I and Completion costs were evaluated have been
confirmed, so unfortunately there are no reductions in view.

M. Nessi: most of the C&I A costs were for CERN services and that has not changed.

7. Financial matters CERN Finance Director A.J. Naudi

•  Common Fund accounts CERN-RRB-2002-090
Updating the distributed document, Naudi reported that membership fees of 12.5 kCHF each
have been received from the Chinese Cluster, Germany/BMBF, Slovak Republic and Poland, plus
a cash contribution of 42 kCHF from Germany/BMBF. Additional expenditures amount to
3,301 kCHF, leaving a current CF cash balance of 14,771 kCHF. He drew attention to the number
of outstanding contributions and urged Agencies to pay, preferably by the end of the year, as
ATLAS construction is progressing and funds are really needed.

T. Kondo pointed out that a recent 200 kCHF cash contribution of Japan was not intended for the
Common Fund; this should be clarified.

•  M&O ‘A’ accounts CERN-RRB-2002-091
Updating the distributed document, Naudi reported that Canada has paid 44 kCHF and there has
been further expenditure of 154 kCHF. Again, payment of outstanding contributions would be
welcome. Cashmore reinforced the request for payments, adding that the Resource Coordinator
will get in touch with Agencies that still have not paid. He remarked that results for this first year
of M&O invoicing have been very satisfactory so far.

•  Market Surveys & Invitations to Tender CERN-RRB-2002-092
Updates to the distributed document can be found on the website as CERN-RRB-2002-151

•  External Audit
The Spanish External Auditors of the Tribunal de Cuentas, Madrid, audited the Annual Accounts
of the Organization for 2001 and concluded their report by stating: “As a result of the audit, we are
of the opinion that the Annual Accounts 2001 properly reflect the recorded financial transactions of the
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year, which were in accordance with the budget provisions, the Financial Rules, the Internal Financial
Regulations and other established financial procedures of CERN. The Annual Accounts with Financial
Statements present fairly, in all material respects, the financial position of CERN as at 31 December 2001,
subject to the observations in our report”.

8. Budgets Resources Co-ordinator M. Nordberg

Cashmore recalled that the April RRB agreed to ATLAS’s completion costs and to a sharing
scheme by which ATLAS should approach FAs. Since then, the response of FAs has been very
positive (results presented later) with ~ 47 MCHF already guaranteed and more requested. In
2003, ATLAS will need to spend some of that money and so there will be an interaction between
baseline spending and completion costs. ATLAS’s current plans conform to a ceiling of 47 MCHF
of extra funds so it is hoped that the RRB can give tentative approval to the 2003 budgets before
the ‘Completion Plan’ presentation, coming back to confirm those approvals after that
presentation (the agenda sequencing problem mentioned earlier).

Nordberg started with a brief update on the 2002 CORE baseline budget in MCHF, changes being
mainly due to the late arrival of Common Project bills (not to delays in the work done):

April October
Commitments 86.4 68.6
Payments 98.1 83.0

Sub-systems are now ~ 70–80% committed and 55–80% paid, with the Tile Calorimeter basically
completed at ~ 100%. By end 2002 ~ 67% of the CORE budget will be spent.

Concerning Membership Contributions, Nordberg mentioned countries with > 50% missing:
Armenia, working to generate cash through in-kind contributions; Azerbaijan and Morocco, no
news; Belarus, making an effort; Brazil, most probably an oversight; Georgia, corrective steps
taken; Russia, contributions based on a revised payment plan.

Cash contributions for 2002 M&O, C&I and Cost-to-Completion B costs in kCHF are, so far:

M&O A M&O B C&I A C&I B Completion B
Received 904,638 366,369 363,000 507,841 350,403
Budgeted 1,415,000 915,000 865,000 1,730,000 2,500,000

•  2003 Construction and C&I Budgets CERN-RRB-2002-112

Tables of cost sharing by FA for budgets discussed in this item are those in CERN–RRB-2002-112

The proposed 2003 baseline CORE budget in MCHF is:

Inner Det. LAr Cal. Tile Cal. Muon Chambers TDAQ/DCS CP Total
Commitments 10.4 7.3 0.0 6.3 6.9 18.2 49.1
Payments 16.5 7.7 0.2 6.9 6.2 38.9 76.4

Key payments in 2003 will be for the magnet systems (BT, ECT engineering and technical
inspection tasks, proximity cryogenics system), for infrastructure (shielding elements, support
structures, test areas) and for system read-out & trigger electronics. Nordberg showed the
proposed sharing of these commitments and payments by FAs, tables 1,2, and 3.
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Concerning Table 3 for 2003 Common Project Contributions, Nordberg explained that the ‘new
commitments needed’ are to meet future payments, not only in 2003. For certain FAs, entries
under this heading for the Common Fund reflect outstanding contributions. It is not necessary
that FAs commit to these sums in full in 2003, but as of 2004 the ATLAS Common Fund will have
no reserve left and payment of outstanding contributions will be needed.

The proposed 2003 Construction Completion (supplementary) payments budget in MCHF is:

Common Items System-specific Total Cost drivers
11.9 2.9 14.8 Magnets and Pit infrastructure work

The proposed 2003 C&I payments budget in MCHF is:

Cat. A Cat. B Total Cost drivers
2.8 2.9 5.7 Cat A: Integration of external cryogenics in the Pit;

           Magnet controls, Technical services
Cat B: Hired manpower for pre-assembly & integration,
           equipping system-specific labs and work areas

Concerning Table 4 (Completion Costs) and Table 6 (C&I), Nordberg explained that sharing by
FA is based on planned project payment profiles. Actual contributions may differ from these
numbers and possible cash flow problems will be managed using the agreed cash displacement
mechanism within the baseline budget.

••• At this point, the Chairman invited questions on the budgets discussed so far •••

O. Dines-Hansen
 (DK):

in Table 4 (Completion Costs) DK is supposed to pay 90 kCHF; I trust this is money
‘hoped for’ rather than definitely expected and that if this money doesn’t appear it
will have to be found in other ways.

M. Nordberg: correct.
RJC: ATLAS’s proposed activities for 2003 are covered by guaranteed money (even if

money has to be moved around) and it may not be coming from DK.
MNo: present planning is based on committed additional funds (~47 MCHF) for

completion to be shown later in P. Jenni’s presentation.
F. Cervelli (IT): we know the total amount of money needed to complete construction and which

items need extra money, so why must we approve yet another sub-division of costs
which does not match what agencies have said they can pay? We need to see a plan
based on the money really available.

M. Nordberg: we hope that the RRB will agree to the total level; the proposed sharing that we
have adopted is purely methodological and the same as that in the baseline budget.

RJC: we must take this (Cervelli’s) comment on board because the issue is complicated.
The RRB agrees cost sharing for common items and also monitors that FAs are
producing their signed-up deliverables. We have not yet got full agreement on
construction completion costs and ATLAS may still need to move money around in
a carefully documented way to keep sub-projects and common projects moving
forward. So present sharing proposals are somewhat academic; they provide a
guide that expresses hopes.

M. Nordberg: some FAs don’t yet know; for them the distinction between C-to-C and C&I is not
yet clear. My information is incomplete but I try to treat everyone in the same way.

RJC: ATLAS have reported each year how each FA is contributing to each sub-system
and each common project and they will preserve that approach for costs to
completion.
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A. Clark (CH): hired manpower is a very sensitive issue for many FAs and there are major
limitations on how much one can bring into individual labs. I am concerned that it
is a cost driver for Category B work which is sub-system specific; it should be
minimised and kept track of separately.

RJC: we should approve these 2003 costs for ATLAS for 1) Construction, 2) Construction
Completion, and 3) C&I, while accepting that sources of money will continue to be
negotiated through 2003 and the ATLAS’s progress will have to adjust to available
funds. RRBs will be kept informed of the amount and distribution of all new funds.

F. Cervelli: how can we approve costs if there may be insufficient money to cover them?
M. Nordberg: if the question is global, it is treated later in the ‘Completion Plan’.
A. Naudi: the RRB approves costs and not funding as such.
RJC: yes; the costs presented are the ones ATLAS expect, in order to carry on building

the detector. I think that Franco (Cervelli) is talking about cash flow. This is a
recurring problem and in the past has been solved by loans between different parts
of the experiment. While ATLAS hopes to get an extra 68.2 MCHF, its current plans
are consistent with the extra 47 MCHF already guaranteed.

O. Dines-Hansen: maybe we can pay  but I cannot commit DK to pay extra money, ever.
RJC: in the past the RRB has recognised and approved the costs as being the money

needed by ATLAS to continue during the coming year, the next issue being where
that money comes from. This is particularly important for common items, the sub-
systems being much more in the hands of the FAs. At present, the common items
can be covered from the extra 47 MCHF. The RRB approves costs on the
understanding that ATLAS will always work to plans that are consistent with the
amount of money guaranteed to be or become available.

G. Wormser (FR): in its Completion Plan ATLAS gives an item-by-item year-by-year plan of how they
will spend the extra 47 MCHF that is available so we should examine that.

This was the sequencing problem referred to earlier; points being raised mostly referred to the Completion Plan
CERN-RRB-2002-114. So the Meeting agreed to postpone further discussion and move directly to that item.

9. Completion Plan P. Jenni
Paper CERN-RRB-2002-114  Presentation CERN-RRB-2002-144

Three types of costs not in the baseline construction budget have been identified and scrutinized
by the LHCC CORE and the RRB SG.

1. Construction completion costs (detailed in Annex 1 of CERN-RRB-2002-114) arising from
technical developments since 1995, cost increases in industry, including contract changes
and exchange rates, and the complexity of the detector and infrastructure.

2. Commissioning and Integration (C&I) costs arising mainly from the decentralized
detector integration and pre-assembly (minimising surface hall costs).

3. Maintenance and Operation (M&O) costs specified in the M&O MoU (approved at the
April 2002 RRB and already signed by many FAs, for which ATLAS expressed its thanks
and appreciation).

The first two, construction completion costs plus C&I costs, are considered in this presentation as
the ‘Cost to Completion’. The total has not changed since the last RRB and in MCHF amounts to:

Common Items (Cat A) System-specific (Cat B) Total
Construction completion: 35.6 11.7 47.3
C&I: 10.1 10.8 20.9

68.2
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There is one additional cost exposure already reported in April. Completion of the Barrel Toroid
(BT) engineering contract with CEA is likely to need up to 1.5 MCHF more than budgeted in the
cost to completion. Many constructive negotiations with CEA have taken place and it is expected
that an agreement will be soon reached for the execution of the final phases of the contract which
will include all of the CEA engineering and supervision of the BT work, as well as construction
and installation of the cryoring which is on the critical path. At this stage, these over costs will
have to be covered within the 68.2 MCHF.

Thanks to fruitful interactions with ATLAS’s funding partners, either directly or via the National
Contact Physicists network, the availability of Cost to Completion funds has been established
(detailed in the revised Annex 2 of CERN-RRB-2002-114): category 1 funds of 46.5 MCHF for
which FAs can take a commitment under the same premises as in the Construction MoU, (these
include extending the collaboration member fee to the years 2004 to 2006), and category 2 funds
of 13.5 MCHF for which requests exist with a good chance of becoming available before or
shortly after LHC start-up. At this stage, planning can only be based on the category 1
46.5 MCHF, the missing amount being ~ 21.7 MCHF. A cash flow problem is anticipated in
2004 – 2006 and ATLAS is discussing solutions to this problem with CERN and other FAs.

The situation is expected to evolve; many FAs are making best efforts to find their proposed share
of the extra costs and ATLAS has good hopes that some category 2 requests will be successful
before the next RRB. Further commitments over the coming years will allow ATLAS to gradually
improve the capability of its detector to exploit the physics opportunities offered by the LHC.

The concept of an initial staged detector, driven by availability of resources, was presented to the
LHCC Comprehensive Review and in preliminary form to the October 2001 and April 2002 RRBs.
The main staged components are:

Outermost TRT endcap wheels (C-type) One Pixel layer in the ID 3 MCHF
Part of the LAr ROD system Part of the Common Project processors 4  MCHF
Tile gap scintillators Part of the high luminosity shielding 1  MCHF
EES and EEL MDTs
Half of the layers of the CSCs

Funding for components shown in italics will not be available in time for the initial detector and
can therefore not be redirected. These items are not covered by the 68.2 MCHF of extra funds and
are part of the so–called the ‘high-luminosity detector’ of the baseline ATLAS TDR. However,
staging the other three components listed will allow ~ 8 MCHF to be redirected to cover over-
costs on the common items of construction completion. If necessary, another ~ 13.5 MCHF can be
redirected by down–sizing the scalable HLT/DAQ system, reducing the level –1 trigger rate from
75 kHz to 20-25 kHz. As noted with some concern by the LHCC, the dedicated B-physics trigger
would thereby be lost and there would be some serious cuts into the high-pT discovery physics.

The LHC is expected to reach its design (high-) luminosity just a few years after start-up.
Running at this luminosity will require the baseline ATLAS TDR detector, with full angular
coverage and complete tracking devices. The Collaboration plans to restore items for which funds
have been redirected as soon as additional resources become available. High priority will be
given to complete the high-luminosity shielding and the pixel sub-system; performance of the
HLT/DAQ system can be restored step-wise without major shut-downs. Funding redirected
from these items is ~ 21.5 MCHF. Restoring the other staged components of the full TDR ATLAS
detector will require resources beyond those discussed so far. They will typically require a
standard annual shutdown of the LHC of ~ 5 months. Estimates of the CORE value of these items
(without manpower) made in 1995 was about ~ 10 MCHF. They will be handled as upgrades,
some of which may well depend on experience with the first LHC data.
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In summary, the completion plan for the initial ATLAS detector is based on resources that
funding partners can commit to at this stage and on maximising the highest-priority physics
discovery potential for initial LHC running. The plan also foresees the possibility to gradually
complete and upgrade the detector to reach the performance needed for high luminosity. It
implies that funding of several components from the baseline TDR detector is redirected to
complete the highest priority and most time-critical items.

The RRB was kindly invited to approve this plan.

Discussion
RJC: the LHCC has concluded that this plan, based on 46.5 MCHF of extra funds committed,

will give ATLAS a viable and upgradeable detector in April 2007 that could take data at
25 kHz, with a high-pT physics discovery potential (though with some loss) but with no
B physics. The FAs should today agree to Annex 2 of the Plan as it stands and to
hopefully getting the total of 68.2 MCHF to restore the ATLAS detector to being the one
that can do the physics it was designed for.

G. Wormser: is the 13.5 MCHF redirected from HLT/DAQ at today’s prices? Costs could be lower in
2007.

PJ: some of this effect has already been taken into account, but not in a very aggressive
way. The HLT/DAQ TDR will be in June 2003 and costs will go through CORE at that
time.

J. O’Fallon
(US/DoE):

though not perfect (e.g. no contingency), this plan responds to a problem, it looks
reasonable and the US supports it.

A. Clark: reducing the trigger rate, reduces the computing requirements, so how much will that
save?

RJC: that was why the LHCC asked for a review of trigger rates versus physics capabilities
of ATLAS and CMS. Also, a 25 kHz trigger rate will not change the expected 100 Hz
recording rate by a lot. This will be discussed by the LHCC and the C-RRB.

A. Clark: although this view is probably not shared by many people, I would emphasise
completing the detector.

PJ: another important ingredient is data compression. ATLAS is rightly conservative for
start-up but to some extent compression can be traded against trigger rate.

S. Bethke (DE): I agree with John (O’Fallon) that the plan is responsive and that ATLAS can manage
with less money than needed for completion. It is reassuring that 46.5 MCHF have been
committed out of the 68.2 MCHF needed. However, it is unsatisfactory for those FAs
who have committed 100% (and even more) of what was requested of them to get a
down-staged detector. So this cannot be the end of the story. I urge ATLAS and the
CERN management to speak to FAs who have not fully committed to their share, not
only in category 2 but also from FAs who have committed in category 1 but at levels
below 100%. We should all aim to ensure that the 68 MCHF total is found.

RJC: that is correct but at the April 2002 RRB it was accepted that 68.2 MCHF were needed
but also that FAs might not be able to find it within 6 months. We are very grateful to
FAs who can commit to full contributions sooner rather than later, setting a standard
for the others to reach. We have to accept that different FAs have to go through
different processes and that the RRB goal must be to find the full 68.2 MCHF.

F. Cervelli (IT): we agree with this plan and are doing our best to find the full support. It is correct to
ask FAs to make every effort to reach the 68.2 MCHF which will allow the best
configuration for ATLAS.

T. Kondo (JP): Japan is the biggest category 2 FA. MEXT understands the necessity of ATLAS
completion costs as well as M&O costs. MEXT is working to identify funding sources
for these costs including provisional measures. However, at this stage it is not yet
possible to present the numerical amount of Japan’s commitment to the ATLAS
completion costs.

J. Engelen (NL): for the record I want to support what was said so well by Bethke. I agree that the
47 MCHF should do, in principle, to keep ATLAS alive but the detector we want is that
one needing 68 M.
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S. Tovey: also support strongly Siggi’s (Bethke) comments, but Australia can only apply for
funding each March and we hope for a positive response in 2003. Deadlines are
different for each FA.

I. Blain: Canada is in the same position as Australia, and we will know by March 2003. How late
can ATLAS leave its staging decisions?

PJ: there is some flexibility, e.g. processing power can be added until 2005/6 or even at any
time later. But for e.g. the high-luminosity shielding the decision has been taken already
and implemented in the design. Restoring it later can only be done during a shutdown.

G. Wormser: I congratulate ATLAS on its responsive plan. IN2P3 has a significant amount in
category 2 because money for research in France goes down next year by 1%. Our
requests are in the queue to get more money into category 1 but the overall climate is
such that it will take a year or so to know what can increase.

A. Ferrer (ES): Spain is pleased with the ATLAS completion scheme; we already recognised the
important job of identifying the total and believe the sharing model is correct. We wish
to see ATLAS recover the 68.2 M and suggest that the extra 5 M from CERN is kept for
contingency and is not lost.

RJC: the extra 5M from CERN is guaranteed whatever the other FAs do (13.7 M given rather
than the 8.6 requested). Furthermore it will be there early - 2003/4 - to help with cash
flow issues.

L. Giedefeldt (SE): I have great sympathy with the German and Dutch statements but some FAs cannot
pay even with best efforts. Sweden can pay nothing before 2005 and after that is it still
very uncertain.

G. Mikenberg (IL): we (IL) have got a 100% category 1 commitment and so believe in trying to get to the
68 M. But we find many services that we are supposed to get from or through CERN
are more expensive than expected; are there any more surprises ahead?

M. Nessi: we do not just spend the money; when we encounter CERN services that we cannot
afford (e.g. cabling) we have to find a way around.

RJC: ATLAS is trying to get as much value as possible out of every Swiss franc of FA money.
PJ: in many cases, e.g. the Big Wheels, we have done a cost-saving redesign even incurring

a delay. We have also taken various steps to cut cabling costs e.g. by bundling (costs are
per km). Technical Co-ordination has some tough discussions with CERN to define and
optimise the sharing of responsibilities in work packages.

RJC: optimisation is essential when we are economically squeezed from all directions.
R. Wade (UK): while we should press to get the 68.2 M we should also press that the costs do not rise

further given that there is no contingency. We cannot keep going back to Government
for more money; for the UK, this is the last chance.

Cashmore summed up as follows. ATLAS has a 46.5 MCHF plan that can easily be added to as
the 68.2 M goal is approached. Some FAs have already contributed 100% of the April guideline
and want to see that goal reached; other FAs can only make partial Category 1 contributions at
present but are looking for the rest. The present situation is very satisfactory compared with last
April and it is vital that ATLAS be kept on track for the 2007 detector. The LHCC have confirmed
that the plan is an acceptable way to proceed and the RRB should accept it on condition that
ATLAS remains at all times within the evolving ceiling of the money available. A total of 68.2 M
will continue to be the target and situation will be reviewed at every RRB.

With this the RRB accepted the ATLAS Completion Plan.

The Meeting then resumed discussion of 2003 budgets for construction, construction completion and C&I.
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Cashmore asked the RRB to agree the 2003 budgets:

CORE budget as in: CERN-RRB-2002-112 Tables 1, 2 & 3
Commitments, payments, and Common Project contributions by FA

Completion and
C&I budgets as in: CERN-RRB-2002-112 Tables 4 & 6

Cost levels, sharing by FAs to be negotiated

Concerning the CORE budget, Nordberg recalled that the ‘new commitments needed’ in table 3
are not needed in full in 2003 and that the table will be adjusted as actual commitments are made.
With that, the RRB approved the contents of CERN-RRB-2002-112, Tables 1, 2 & 3, costs that have
been signed up to in the Construction MoU.

Concerning the Completion Cost payments in table 4, it was confirmed that these are based on an
available total of 46.5 MCHF and that the 14.8 MCHF budgeted for common and system-specific
items in 2003 are part of that total. It was also agreed that the sharing by FAs in tables 4 & 6 are
guidelines only and do not commit FAs.

Discussion
J. Engelen:  a book-keeper would detect discrepancies e.g. Sweden’s contribution is given as

365 kCHF for 2003 in table 4 whereas they have committed only 150 kCHF in category 1.
M. Nordberg: as I said earlier, to calculate table 4 I take the planned payment profile for 2003 and simply

apply the CORE distribution; there is no ‘intelligence’ behind these numbers; the correct
numbers are in Annex 2 of the Completion Plan.

RJC: this leads us to the next problem. The RRB has control over Common Items but for the
sub-systems the numbers are indicative. If a particular FA cannot meet the cost of its sub-
system work some deals have to be made.

G. Wormser: in future, FAs should indicate of the 46.5 M what they can pay in cash, kind, manpower
etc.

RJC & MN: that would be very helpful. We have struggled to estimate the total, now we are
struggling to agree on the sharing. ATLAS should try to provide details for the April 2003
RRB.

R.Wade: how can we approve tables containing details that we cannot approve?
O. Dines-Hansen: I cannot approve that DK pays extra costs; I would like to pay but cannot say that we will.

It was agreed that FAs will have to find ways to fund the Sub-Detector items in Table 4 and
Category B C&I in table 6 and that they are not committed to the sums given in those tables. It
was further agreed that FAs will be billed as per table 4 for Common Items and as per table 6 for
Category A C&I, again without in any way committing them to paying these amounts.

With that, the RRB approved the total costs in CERN-RRB-2002-112, Tables 4 & 6

Discussion
L. Gidefeldt: does this mean that if e.g. DK doesn’t pay, others will have to pay DK’s share?
RJC: yes, but it will have only been spent on items included in the 46.5 MCHF. The RRB will

want a clear view of how the 46.5 CHF is split between Common Items, detectors and C&I.
G. Mikenberg: although the envelope has been agreed, the profiles have not. Bills can be sent but they will

only be paid within profiles agreed by the FAs.
RJC: that has to be accepted. This also raises the cash flow problem for any given year and more

precise profiling from the FAs will help. It is not trivial and the earlier payments can be
made the better.

G. Wormser: what is the order of magnitude of the cash flow problem in 2003? Tables 4 plus 6 show that
ATLAS would like to spend ~ 20 M in supplementary costs. How is bank account?

RJC & MN: we expect to have ~12 M available for displacement in 2003 in the Common Fund. So with
inflow for the baseline budget there should not be a problem but there will be one in 2004.
We should have a clearer picture in April 2003.
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•  2003 M&O budgets CERN-RRB-2002-113

M&O cost estimates have changed very little since April, CERN-RRB-2002-113, table 1:

Category A 2.48 MCHF
Cost drivers cryogenics in bldg 180, electricity, cooling & ventilation, cranes, survey
Category B 0.865 MCHF (including 145 kCHF hired manpower @ CERN) + 5 FTEs from the Institutes
Cost drivers test beam activities, electronic rentals

As defined in the M&O MoU, CERN-RRB-2002-113, table 2 gives the proposed sharing by FA,
category A shared by authors (as in CERN-RRB-2002-149) and category B shared by sub-system-
specific CORE contributions. G. Barriera queried the difference between ‘invoiced’ and
‘budgeted’ for category A and Nordberg explained that the power costs of some FAs (in Member
States and non- Member States that have contribubuted to the LHC machine) are adjusted
downwards and so the amount invoiced is less than the amount budgeted in those cases.
A. Ferrer noted that Spain’s invoiced sum was not downwards adjusted. It also emerged after the
meeting that a similar mistake had been made for Poland. The numbers will be corrected before
invoicing.

•  Report from the Scrutiny Group Scrutiny Group Chair D. Schinzel
CERN-RRB-2002-108

The Scrutiny Group SG Chair reported that the M&O A cost estimates have been scrutinised
twice, once in April and once after revision for the new machine schedule. The SG concluded that
the A costs are sound and that the B costs are consistent with the agreed templates.

The RRB then approved the M&O A and B budgets as presented.

Nordberg concluded by reporting that 14 out of the 37 ATLAS FAs have signed the M&O MoU.
Cashmore encouraged the remaining FAs to sign-up, commenting that at present more have paid
than have signed, which is encouraging.

10. Extension of the ATLAS Construction MoU R. Cashmore
CERN-RRB-2002-120

Although the RRB has accepted the ATLAS Completion Plan (for a committed sum of ~ 46 MCHF
out of ~ 68 M), contracts, especially on the Common Fund, cannot be placed unless backed by
documentation. Many FAs have written indicating support and it would be helpful now if each
FA sends formal letter to Cashmore (a draft proposal is given in CERN-RRB-2002-120) defining
what monies they can commit to now, what they might hope to find in future and the timing of
those monies. The draft letter includes acknowledgement of and agreement to the ATLAS
proposal to extend the Membership Fees for the three years 2004-2006, in the spirit that
‘everybody contributes’. Also the Construction MoU refers to an end date for construction (and
hence for  validity of the MoU) as 31st December 2005; it is proposed to take this opportunity to
extend this to 31st December 2007 which the RRB accepted.

Discussion
M. Mikuz: the letter should include a ‘best efforts’ clause, as in the Construction MoU.
P. Jenni: it can make reference to the relevant article in the MoU.
RJC: that a good suggestion and will be included in the draft on the web.
G. Wormser: why not have an addendum to the MoU?
RJC: the situation is very dynamic. FAs can update the amount of money committed as they

find more by writing a subsequent letter. We will come back to the status of Completion
Costs at every RRB.
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11. Summary, future activities & A.O.B. R. Cashmore

ATLAS and the RRB have made a big step forward with the Completion Plan as an agreed basis
for doing the job. For M&O, the 2002 costs are well supported, 2003 costs have been agreed and
signatures are steadily coming in for the M&O MoU.

A brief summary of the decisions taken at this meeting will be e-mailed to delegates as soon as
possible.

ATLAS should be congratulated on its excellent sub-detector progress, as well as its planning for
detector installation. In April 2003 we will need to have a clearer picture of potential cash flow
problems and for this we will need profiles for FA contributions. As ATLAS moves towards
installation they will benefit enormously from having sufficient cash in-hand for the timely
execution of planned activities.

As defined in the M&O MoU, half of the Scrutiny Group members are due for replacement next
April; Cashmore urged delegates to send names for external candidates  to him by NOVEMBER
30th 2002 (people with experience of large experiments and also, though not obligatory, of CERN,
and preferably not involved with the LHC programme). The proposals will be discussed and
considered with a view to forming a well-balanced new SG. G. Wormser asked whether present
members can be re-proposed. Cashmore replied that not all members will leave and it is healthy
to recycle members to give different FAs a chance to have their candidates considered.

On behalf of the ATLAS collaboration, Peter Jenni thanked the RRB and all FAs most warmly for
their continuing help and support.

2003 meetings: April  14 – 16 ATLAS on the afternoon of Tuesday 15th
October 20 – 22 ATLAS on the afternoon of Monday 20th


