
C
CERN-RRB-2002-104

26.11.2002

C M S

Minutes of the 15th RESOURCES REVIEW BOARD Meeting

(Held at CERN on 22nd October 2002)

Present:
Europe:

C. E. Wulz (Bundesministerium für Bildung, Wissenschaft und Kultur; Wien);
J. Lemonne (NFWO, Brussels), J. Sacton (FNRS, Brussels);
D. Denegri ( Ministry of Science and Technology, Zagreb);
D. O. Riska (Helsinki Institute of Physics, Helsinki), J. Tuominiemi;
P. Brossier (CEA-Saclay, Gif-sur-Yvette), B. Mansoulié;
G. Wormser (IN2P3, Paris), B. Ille;
J. Richter (BMBF, Bonn) D. Ehret, T. Mueller (Universität Karlsruhe);
G. Vesztergombi (KFKI-RMKI, Budapest);
F. Cervelli (INFN, Roma), U. Dosseli, G. Tonelli;
J. Królikowski (State Committee for Scientific Research, Warsaw);
F. Bello (ICCTI, Lisboà);
F.E. Grishaev, V.I. Savrin (Ministry of Science and Technology, Moscow);
A. N. Sissakian (Dubna), I. A. Goloutvine;
M Cerrada (CICYT, Madrid);
R. A. Eichler (PSI, Villigen), Q. Ingram ; A. Fritschi (ETHZ), F. Pauss;
R. Wade (PPARC, Swindon), J. Seed, R.M. Brown.

N.America:
M. Goldberg, J. Whitmore (NSF);
J. O’Fallon (DOE), J. Yeck, D. Green.

Asia:
Yongtao Zhang (National Natural Science Foundation of China, Beijing), P. Ji;
S. Bhave (Department of Atomic Energy, Mumbai), S. N. Ganguli.

CERN:
R.J. Cashmore (chairman), E.M. Rimmer (secretary),
D. Jacobs, K.H. Kissler, A.J. Naudi, C. Saitta, D. Schinzel, D. Schlatter, E. Tsesmelis.

CMS:
M. Della Negra, A. Ball, L. Foà, H. Foeth, A. Hervé, A. Petrilli, T. Virdee.

Apologies:
Pakistan Atomic Energy Commission, Islamabad.



CERN-RRB-2002-104
CMS RRB October 2002

Page 1 of 12

15th Meeting of the CMS Resource Review Board RRB, 22nd October 2002

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

Paper Presentation
Agenda 103
Minutes 104
Status of the experiment 083 132
LHCC Report 115
Installation Review Report 122 143
Construction Accounts 093
M&O Accounts 094
MSs and ITs 095
2003 Construction and C&I Budgets 084 133
2003 M&O Budgets 085 134
2003 PhD scientists list 131
Financial Plan 086 135
Extension of Construction MoU 119
Scrutiny Group Report M&O 108

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

The Chairman, R.J. Cashmore, welcomed delegates to the meeting, noting the main business to be
the CMS Financial Plan and 2003 budgets. To help the flow of discussions and decisions he
proposed taking agenda item 8 before item 7. This change was accepted. (Item 8 was actually
taken before item 6).

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

3. Status of the experiment and installation Technical Coordinator A. Hervé
Paper CERN-RRB-2002-083 Presentation CERN-RRB-2002-132

[All items are very well illustrated in the presentation.]
•  Civil Engineering CE
Excavation is > 95% complete; concreting 60%. The main shielding plug, that will be used as a
loading platform, will be made in 2003. The critical path goes through delivery of the main cavern
UXC55 in July 2004. First access to the service cavern USC55 in February 2004 is also important,
to install the rack system. The CE group can now deliver the Control Room building SCX5 on 15
January 2005, in line with schedule v.33.

•  Magnet
The yoke is almost finished. Conductor production should terminate in June 2003 and, barring
further accidents, is off the critical path. All lengths of superconducting wire, pure Al and
reinforcements have been delivered on FNAL contracts. On ETHZ contracts, 16 (out of 21) cables
and inserts have been produced. The 5 remaining cables await repair of the Brugg cabling
machine; they should be produced before end 2002, with the insert extrusions finished before end
February 2003. At Techmeta, 10 (out of 21) lengths of conductor, ready to wind, have been
successfully produced.
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Coil winding, an INFN contract at Ansaldo, is on the critical path. Difficulty in procuring high
strength alloy plates for manufacturing the mandrels created a substantial delay. This is now
solved and two important milestones have recently been passed: the successful impregnation of
the winding prototype, and the start of winding of the first real coil module. The last coil module,
#5, is due for delivery in February 2004 and magnet tests on the surface should start early 2005;
there is no float in this schedule.

•  Tracker
The tracker has 210 m2 of silicon sensors, 6,136 thin detectors (1 sensor), 9,096 thick detectors (2
sensors) and 9,648,128 electronic channels.

For the Si-strip sensors, contracts have been placed with Hamamatsu and ST. Mass production is
likely to be launched end 2002/early 2003, delayed by 6 months due to problems in combining
mass manufacture with automatic assembly of the hybrids, now on the critical path. Latest
prototypes are under evaluation and if OK pre-production will start end October.

For the pixels, full-size sensors are under evaluation for the barrel and endcaps.. The final DMILL
Readout Chip ROC chip has been tested successfully at PSI; translation into 0.25 µm technology
started in August 2002 and will take ~ 6 months. Integration of pixels and beam-pipe was tested
in a mock-up to prepare the Beam-pipe EDR in April 2002.

Concerns are the timely launch of production of hybrids and then of the Si-modules, and the
availability of ancillary systems for testing rods and petals.

•  ECAL
 % of barrel crystals will be available by end 2002; 12,000 out of 61,200 have been produced
(BTCP, Russia), a sizeable number cut from bigger boules that give 2 crystals/boule. The wire
cutting machine is commissioned at Bogoroditsk.

Rome and CERN are successfully producing barrel mechanics modules (10 so far). The first ‘bare’
super-module (without electronics) has been assembled and the mechanical contruction
validated. The design is being improved so that cooling circuits can be fully tested before
integration of the electronics. A successful EDR for the endcap mechanics was held in early
September 2002.; the supercrystal mechanics is tendered and procurement of several large
mechanical pieces for EE is approved.

For the electronics, 50k APDs (out of 130k) and 2’900 VPTs (out of 15’500) have been delivered.
The electronics chain has been altered to contain costs and the final version will be ready in 2003.
The FPPA, submitted in July 2002 after a successful Final Design Review, is due back January
2003. A backup solution in 0.25 µm technology is being pursued for preamps and ADCs. Module
M0’ has been successfully tested with 400 crystals and 99 electronics channels with complete (but
old) electronics and final APDs, HV, monitoring system, cooling and automatic calibration. The
ECAL cost, reviewed in September, respects the fixed ceiling of 111.9 MCHF.

For the preshower, Si sensor production continues in Russia and has started in India. Although
system tests will be done with DMILL electronics, efforts now concentrate on a 0.25 µm solution.

Concerns are the electronics chain, and assured funding because schedule v.33 requires the order
for endcap crystals to be operative mid-2003.

•  HCAL
For the barrel, HB- was assembled end 2001 and HB+ assembly started end September 2002. Four
HB+ wedges have been calibrated with electrons/pions/muons and compared to radioactive
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sources. Half of megatiles of the outer calorimeter HO are complete and 36 trays (out of 432)
assembled. All megatiles for the endcap HE are at CERN and tested. Assembly of the endcap
absorber HE-1 started at CERN in September 2002; the HE+1 absorber will be delivered by mid-
2003; HE assembly should be finished by end-2003. 28 forward HF wedges (out of 36) have been
produced well on schedule, the quartz fibres and PMTs are ordered and the first two wedges
have been tested in beam. After many iterations to improve performance of the electronics, mass
production of HPDs started recently and QIE and CCA ASICs are into production. A ‘slice test’
facility is being set up in SX5, to start end-2003. The HCAL presents no major concerns.

•  Muon spectrometer
Plate and I-beam electrode production for the DTs (Dubna, Protvino) goes well and a buffer of
~ 3 months has been built-up. 36 chambers have been assembled, 14 delivered to CERN and 11
chambers’ worth of super-layers are ready. Assembly of MB4 chambers should start in Torino in
March 2003. By end 2002, only 60 chambers (instead of the 70 milestone) will have been
assembled but CIEMAT and Legnaro have demonstrated that the target of 18
chambers/site/year can be reached so the deficit should be recoverable. The mini-crates DT
electronics will not be available for chamber installation in first two wheels. Prototypes will be
available end 2002 when a trial mounting on already-installed DTs will take place. Production
mini-crates should be ready by Q3 2003. The rate of chamber production and delays in minicrate
production are of concern for the DTs.

CSC assembly is on schedule at all sites (FNAL, St Petersburg, IHEP Beijing and Dubna). The
Front-end ASsembly and Test (FAST) sites have shipped 20 chambers to CERN. To ease the use of
space in SX5, CSC installation has been delayed by 3 months to February 2003  but it is not yet on
the critical path. There are no concerns.

For the RB barrel RPCs (of CMS and ATLAS), the LHCC has requested GIF tests to validate
production. Meanwhile, barrel chamber assembly continues, with 24 chambers assembled (175
gaps produced). For the RE endcap RPCs, the milestone for assembling prototype chambers in
China, Korea and Pakistan using Korean gaps has been passed and procurement and
manufacture for an initial phase (eta < 1.6 and hence similar to barrel chambers) has been
authorised following a successful EDR. Manufacture of RE1/2 and RE1/3 is critical as they
impact the assembly sequence of the spectrometer. Electronics for the RPCs are well advanced
and on schedule. RPCs concerns are the results of GIF tests and the underfunding of the RE
system, described later in the ‘Financial Plan.’

•  Installation Review
The review, held 10 & 11 September 2002, provided the opportunity to finalize the installation
scenario of all sub-detectors, including the beam pipe. Several successful tests that have already
been carried out were described. Each sub-detector presented a convincing installation scheme in
line with v.33, citing realistic support from the sub-detector team helped by the base technical
team in SX5. No major problems were discovered; schedule v.33 appears perfectly feasible and,
with its milestone list, has been accepted by LHCC and will be used to monitor progress.

The review endorsed the basic scenario and considered that the manpower plan is adequate.
Some questions raised will be answered in March, such as defining a plan for the critical
operation of trigger/DAQ integration and commissioning. Most important is to consider
constructing the preshower in ‘dees’ (rather than full rings) to allow installation and maintenance
without opening the beampipe. Cabling is difficult and risky and a proposal will be prepared on
how to handle this task in common, though costs will be covered by the sub-detector construction
budgets. The overall conclusion was that CMS construction and the installation planning are
proceeding well and the initial low luminosity detector should be in place and ready for beam in
April 2007.



CERN-RRB-2002-104
CMS RRB October 2002

Page 4 of 12

Hervé showed several impressive photos of e.g. coil swiveling and insertion tests, followed by a
virtual reality video of CMS installation. The video (and other material) can be downloaded from

http://cmsdoc.cern.ch/cms/outreach/html
or more specifically
http://cmsdoc.cern.ch/cms/outreach/html/CMSmedia/CMSmovies.html

4. Report from the LHCC LHCC Scientific Secretary E. Tsesmelis
Paper CERN-RRB-2002-115

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

Following the Comprehensive Review, the LHCC considers that CMS detector construction is
progressing well, though some items are critical. It commends CMS 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 CMS to address physics issues for Higgs and SUSY.

Concerns expressed by the LHCC at the second Comprehensive Review in 2001 have been
addressed satisfactorily. However, the LHCC considers that the CMS plan to commission an
initial detector by April 2007 is challenging. The Committee was particularly concerned by the
very tight schedule for ECAL electronics, the timely availability of funds to purchase ECAL end-
cap crystals, and delays in the Si-strip Tracker front-end hybrid electronics.

INSTALLATION REVIEW
The first CMS 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 a shortfall of 63 MCHF in funding to complete the initial CMS detector. It
considers that the plan to secure the total amount of these extra funds is reasonable and
encourages the Collaboration to continue discussions with the Funding Agencies. Should it be
needed, an additional staging scheme consists of deferring 50% of the DAQ and some of the end-
cap RPC chambers with a resulting impact on the physics performance.

SUB-SYSTEMS
•  Muon Chambers: Comparative studies of CMS and ATLAS 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. Concern was also expressed over production of the DT chambers and
associated mini-crate electronics.

•  Trigger: An LHCC sub-committee has found that the higher-level trigger rates and associated
physics performances in CMS and ATLAS 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.
These will be fed into the LHC Computing Grid Project.

•  Tracking: The Committee was concerned by delays in the front-end hybrids, now becoming
critical, and in the front-end drivers and power supplies of the Si-strip tracker.

•  ECAL: The Committee is currently reviewing the Addendum to the ECAL TDR.
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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 problems with the Si tracker, ECAL electronics and muon RPCs exist
but they are not insurmountable, in particular the RPC problems are now much better
understood. He also noted that the LHCC found the CMS Completion Plan reasonable even if
some funding shortfall persists resulting in a less-than-ideal initial configuration. However, CMS
is strongly encouraged to try to find the full extra amount needed.

5. Report on the Installation Review Head of Experimental Areas K. Potter
Paper  CERN-RRB-2002-122 Presentation CERN-RRB-2002-143

The Review Committee set up by the LHCC to examine CMS’s installation plans had the
following members:

Chairman R. Cashmore, CERN Director for Collider Programmes
LHCC representatives W. Bartel, J. Dainton, P. Lebrun, 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 J. Salicio-Diez, D. Schlatter, V. Vuillemin
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. To this end,
during two days 10-11th September 2002 the Committee heard various presentations by CMS
management, visited P5 and were given a detailed commentary on the installation video.

The Compact Muon Solenoid CMS detector has been engineered for ease of installation, access
and maintenance. The magnet will be completely assembled and tested on the surface, with sub-
detectors mounted and tested wherever possible prior to lowering into the cavern. Driven
initially by the delay in cavern completion, this scheme reduces risks and gives greater flexibility
to handle sub-detector delays. C&I monies have been foreseen to cover the extra costs incurred.

The Committee was very impressed by the well thought out installation plan. Progress on the
heavy engineering of the magnet and first sub-detectors shows that the Technical Coordination is
working well and that there are good relations between local support teams and those from
collaborating institutes. Construction responsibilities of the MoU are being respected and there is
clear agreement on cost sharing between the LHC experimental area, CMS infrastructure and
CMS sub-detectors.

There is still has a long way to go and much work to be done. The Committee 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):
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•  a systematic and detailed cabling plan
•  reliability of electrical connectors
•  quality assurance and change control
•  early installation of monitoring and control systems
•  the ‘work package’ approach
•  availability of transport and handling resources
•  occupancy of high risk areas
•  maximum number of persons working underground at any one time
•  safety and evacuation procedures and safety training
•  reliability of the magnet dump resistor system
•  inner detector services, including high current cabling in the magnetic field and cooling
•  trigger and DAQ integration and commissioning

The planning v.33 has very few contingencies making it difficult to deal with any sub-detector
construction delays. Multiple shift working could be used to cope but will often need extra
resources and reorganisation of C&I funding. Nonetheless, the Committee found that there is
every reason to believe that CMS will have a working detector ready for collisions in April 2007.

Discussion
G. Wormser(FR): we have heard that ATLAS installation is a formidable task and now we hear that CMS is

simpler, yet the budgets are not that different; did the Review Committee look into that?
RJC: the ATLAS C&I budget is roughly twice that of CMS. The Review Committee had to look at

the plans to make sure that demands, particularly from CERN, were properly accounted for to
be sure that the right C&I allocations have been made.

K. Potter: it also depends on what is included in installation. In CMS,  a lot of work is done on the
surface by the sub-detectors and many of the costs are borne by those sub-detectors. In
ATLAS, the arrangements and funding are slightly different.

RJC: the participation of CERN support groups was important to be sure that nothing is ‘forgotten’.

Cashmore summarised by remarking that the CMS design lends itself more easily to installation.
The Review Committee has made several recommendations to CERN regarding synchronising
the needs of the 4 LHC experiments for resources such as transport and crane drivers. It is very
important to finalise the work packages that define the sharing of responsibilities between CERN
and the collaboration. After the follow-up in March 2003, reviews will be conducted annually and
reported to the RRBs.

8. Financial Plan Spokes person M. Della Negra
Paper CERN-RRB-2002-086 Presentation CERN-RRB-2002-135

Cashmore introduced this item by recalling that in April the RRB accepted the CMS Cost-to-
Completion as reasonable and that the proposed cost sharing by FA could be used by the
Collaboration to try to find the extra funds. He emphasised that the overcost estimates started
from the assumption that the Construction MoU funding and activities are honoured. He
remarked that a substantial amount of funding, especially for the electromagnetic calorimeter,
comes from ETH and there are problems which are beginning to impact CMS. This is of concern
to members of the RRB as well as to CMS and CERN. Very extensive discussions are underway
with the ETH Board, ETHZ and the Swiss authorities and a solution should be found in the near
future. There is optimism concerning the outcome and at present CMS will proceed as if the
problem will be resolved.

Della Negra reported that, as presented in April 2002 ,the estimated cost of CMS is 513.1 MCHF
and the estimated value of Construction MoU contributions is 450.4 MCHF. He echoed the earlier
remark of Cashmore that MoU contributions are taken to be guaranteed, noting in particular the
75.5 MCHF committed by ETHZ.
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The cost of 513.1 MCHF corresponds to an initial detector as described in TDRs except for:
•  ME4 – staged
•  3rd forward pixel disks – missing
•  HCAL – descoped (reduced no. of longitudinal samplings)
•  ME1/1a – descoped (3 channels in one, no muon trigger beyond pseudo-rapidity of 2.1)

The figures have not changed and the funding shortfall of 62,750 kCHF is distributed:

Magnet 3,500
Infrastructure 3,200
C&I 14,650
Total: Common Projects 21,350
Tracker 6,900
ECAL 24,200
Muons 10,300
Total: Detector 41,400
TOTAL 62,750

Following the April RRB, FAs have been contacted by letter according to the sharing guidelines
agreed, in the search for additional funds. To date, not all replies have been received but the total
amount of ‘firm’ money is ~ 50 MCHF plus ~ 1.7 MCHF of ‘later’ money. Della Negra defined
‘firm’ money as CMS’s best interpretation of the information received from FAs, ‘later’ being
money requested and hoped for; he invited corrections in any case of error. Of the ‘later’ money,
0.8 MCHF are likely to be confirmed soon (from Belgium, India and Taipei) and so the current
shortfall is considered to be 62.7 – 50 – 0.8 = ~ 12 MCHF. If this is not found, CMS proposes to
additionally stage, in order of priority:
•  4 slices of DAQ (50% DAQ, L1 rate limited to 50 kHz) 8.0 MCHF
•  Cooling and ventilation system for surface Rooms 0.5  MCHF
•  ~1/3 of endcap RPCs 1.5  MCHF
•  5th slice of DAQ (L1 rate reduced to 37.5 kHz) 2.0  MCHF

Della Negra explained that it will probably not be necessary to stage a 5th DAQ slice. Of the three
new countries that have applied to join CMS, all are interested in DAQ: New Zealand approved
in September, and Brazil and Ireland likely to be approved in December. Also discussions with
the US Heavy Ion groups are well advanced and they propose to supply 2 DAQ slices.

Della Negra presented a table showing the distribution of the firm extra contributions of
50 MCHF among Common Projects and sub-detector systems (plus a redistribution of existing
ETHZ funds from the Tracker and TriDAS to the ECAL). After the further staging of 50% of the
DAQ and the associated reduction in cooling and ventilation requirements, there could still be
~ 4.2 MCHF missing and this would be distributed:
•  Common parts 0.5 MCHF (magnet, infrastructure and C&I)
•  Tracker 1.3 MCHF
•  ECAL 1 MCHF
•  Muon system 1.4 MCHF.

The common part, the tracker and the ECAL should be covered by the likely 0.8 MCHF of ‘later’
contributions plus a hoped-for margin that may be created by adopting a common LV system
and/or income from additional collaborators. In the muon system only the End-Cap RPCs (RE)
remain underfunded and staging will be necessary.

Della Negra then addressed the question of payment profile versus funding profile for each of the
major items to the best of present understanding.
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•  Common parts (magnet, infrastructure and C&I): the total needed is 20.8 MCHF, peaking at 7.1 MCHF
in 2003. CERN will front-load its extra 13.5 MCHF contribution and will provide 6.8 MCHF in 2003. A
foreseeable cash flow problem starts in 2004/5.

•  Tracker: the total needed is 8.8 MCHF, mostly in 2004/5. As previously mentioned, there is a deficit of
1.3 MCHF possibly covered by savings coming from using a common low voltage system but this
cannot yet be guaranteed. There is a large negative balance in 2004/2005 and the FAs concerned were
asked to consider the possibility of making funds available earlier than indicated at present.

•  ECAL: the total needed is 24.2 MCHF. As already  mentioned, there is a deficit of about 1 MCHF,
hopefully covered by ‘later’ funding. The profile shows a large negative balance in 2004. Although the
800 kCHF 2003 payment for endcap crystals is small, a complete order has to be placed to avoid
delaying endcap construction. Hence a commitment for an amount of ~ 6 MUSD is urgently needed,
and hence the importance of ETH MoU funding, part of which is redistributed to this item.

•  Barrel muons: the deficit of 4.2 MCHF in the DTs can be covered by firm additional funds from the
collaborators involved, namely Germany, Italy and Spain, with minor profiling problems. Italy is
primarily responsible for the RPCs and has provided additional money that can cover the 1.6 MCHF
deficit, however, there may be a payment problem in 2003.

•  End-Cap RPCs: the RE system is underfunded by 1.8 MCHF, of which 840 kCHF is temporarily
covered by loans from the Common Fund (800) and from INFN (40). The main deficit is in the LV/HV
system and savings are anticipated by using the new common LV design and adopting the barrel HV
system. However, RE staging will be needed and in early October 2002 a financial and technical plan,
with installation proceeding in 3 stages, was agreed in a Workshop followed by an EDR. A final plan
will be presented to the LHCC and then to the April 2003 RRB.

Concluding with upgrades needed for high luminosity, to get the complete detector described in
the TDR, Della Negra noted that the decision to build many of these items will only be taken after
inspection of the first physics data. The total sum involved is ~ 29 MCHF, distributed, in MCHF:

•  ME4/2 mechanics and electronics 9.2
•  ME4/1 electronics 1.5 these 4 items were not funded
•  ME4/1 assembly in PNPI 0.5 even in the signed MoU
•  3rd Forward Pixel Layer 2.5

•  Upgrade DAQ to full capacity (100 kHz) 8.0
•  Complete SCX Cooling & Ventilation Plant 0.5 these 4 items are those staged in this Financial
•  Complete End-Cap RPCs 1.5 Plan to cover the  12 MCHF still missing
•  Extra Installation Costs 1.0

•  Restore ME1/1a electronics 1.5
•  Neutron Shielding (extra) 1.0 these 3 items may not be needed
•  5th endcap RPC layer 2.0

As already mentioned, new collaborators are New Zealand, approved in September, Brazil and
Ireland with approval expected in December. Discussions are underway with Mexico, Thailand
and the part of the US heavy ion community. More news will be available at the beginning of
2003 concerning the contributions that these new members are likely to make.

Summarising, Della Negra remarked that using only the ~50 MCHF of firm extra funds, CMS can
build a detector with more aggressive staging than desired but adequate to discover new physics
at initial LHC luminosities. The Collaboration requested the relevant agencies to make the ‘later’
funding firm as soon as possible. All agencies were asked to work with CMS to bring the funding
profile in line with the technically-driven profile to arrive at balanced profiles for the April 2003
RRB so as not to delay construction of the detector.
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Discussion
G. Wormser: I appreciate the clear picture given of how CMS intends to manage the extra  money.

Concerning the 11 MCHF ECAL cost overrun linked to exchange rates, has this improved?
MDN: the missing 24.2 MCHF is based on a dollar rate of 1.65 CHF; today it is around 1.5 CHF and if

it stays there CMS would save ~ 3 MCHF. We are spending dollars as fast as possible right
now but some dollars have been spent already.

G. Wormser: what about technical risks e.g. the tracker hybrid problem, that might lead to more cost
overruns?

MDN: the tracker project manager (L. Rolandi) does not expect cost overruns from this problem.
G. Wormser: France’s ‘later’ money column is currently empty but we have not given up trying to get more,

hopefully we will know in a year or so. But until more money is formally available, the 5th

DAQ slice has to be considered as staged. When is the decision on this actually needed?
MDN: at the very last moment, in 2006.
RJC: CMS will always have to live with the funds that they have actually got.
F. Cervelli (IT): this is a good Financial Plan only if Switzerland pays its baseline MoU contribution, otherwise

the scenario will be totally different.
RJC: absolutely correct. I am still optimistic that that baseline funding question will be sorted out.

Cashmore summarised by acknowledging the good response from FAs in terms of extra funds
and profiles. By reshuffling responsibilities, CMS has prepared a plan that is both complete and
flexible, and that found favour with the LHCC. Obviously CMS would build a better detector
with 63 MCHF of extra funds, and this is still the goal to push for. New collaborators will help.

He asked the RRB to accept the CMS plan for a detector costing 513 MCHF, needing 63 MCHF
and having 50 MCHF available to date, on the understanding that at all times, CMS will live with
the assured funds. This is, of course, contingent on the RRB having confidence in the underlying
Construction MoU. Any problems in that area would need a rapid return to the Financial Plan.
CMS also have to keep a close watch on cash flow. FAs and CMS should work towards having a
much clearer picture for the April 2003 RRB; the situation will be reviewed at every RRB.

With this, the RRB approved the CMS Financial Plan as presented.

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

•  Construction accounts CERN-RRB-2002-093
Updating the distributed document, Naudi reported that for the Common Fund an additional
contribution of 75 kCHF has been received from India and additional payments amount to
385 kCHF. Outstanding commitments stand at 8.9 MCHF for 2002 - 2004. Poland intends to pay
~ 60% of its share within the coming weeks.

•  M&O ’A’ accounts CERN-RRB-2002-094
Updating the distributed document, Naudi reported payments by Russia-DMS (22 k), Russia-
JINR (54 K), US/NSF (45 k) and Hungary (4 k) and additional expenditures of 70 k. He urged FAs
that have not paid to do so before the end of the year when CERN’s External Auditors review the
accounts.

Cashmore reinforced the request for the remaining M&O payments adding that the Resource
Coordinator will get in touch with Agencies that still have not paid. He noted that results for this
first year of M&O invoicing have been very satisfactory, with ~ 80% of the payments received. He
also encouraged FAs that have still not signed the M&O MoU to do so.
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•  Market Surveys & Invitations to Tender CERN-RRB-2002-095
Updates to the distributed document can be found on the website as CERN-RRB-2002-152

•  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
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”.

7. Budgets Resources Manager, A. Petrilli

•  2003 Construction and C&I budgets
Paper CERN-RRB-2002-084 Presentation CERN-RRB-2002-133

In 2003, the magnet and all subdetectors will be in construction, including Data Acquisition for
which a TDR submission is expected by the end of 2002. The budgets presented for 2003 cover
construction of all subsystems according to funds available under the CMS MoU (with its All-
Silicon Tracker amendment), plus C&I. It does not include any construction completion costs; in
particular, the commitment of 6.8 MUSD needed for the ECAL Endcap Crystal contract is
discussed in the Financial Plan, not here.

Present best estimates for 2003 payments are 81 MCHF from MoU funds and ~ 5 MCHF for C&I.
This would bring accumulated payments by end 2003 to 346 MCHF, which is 68% of the Financial
Plan revised cost. Actual 2003 expenditure will depend on commercial tenders, contract
negotiations and currency fluctuations. CMS expects to end 2003 with a positive balance for the
year of 5.7 MCHF for Construction plus C&I  which will help to smooth the 2004 profile,
especially for C&I. It is up to individual FAs to decide on the use of funds they allocated to the
2002 Budget, but which will not have been committed by the end of 2002 (especially for
subdetectors).

The RRB was invited to approve the 2003 Draft Budget for CMS Construction according to the
document CERN-RRB-2002-084, Annex 10.

Discussion
T. Müller (DE): CMS know this, but for the record, the German figures came too late to be correctly

entered in Annex 10. They are: tracker (2,160 kCHF), muon detector (867 kCHF).
RJC: does this allow satisfactory evolution of the tracker in 2003?
A. Petrilli: I have not yet received an answer from the tracker group. We will deal with the cash

flow problem if there is one.
F. Cervelli: in future it is important, at least for INFN, to separate new commitments and

payments for the coming year from payments of money already committed in
previous years. This is disentangled in ATLAS but not in CMS.

RJC: this a recurring problem because different countries handle their finances in different
ways. Can CMS provide the requested information?

A. Petrilli: yes, it can be done with some extra effort and will be done for INFN in future.

The RRB then approved the 2003 Draft Budget for CMS Construction and C&I, as invited.
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•  2003 M&O budgets
Paper CERN-RRB-2002-085 Presentation CERN-RRB-2002-134

Category A and Category B M&O budget requests for 2003 were presented. Both ‘A’ and ‘B’ costs
were reviewed by the RRB Scrutiny Group and its feedback was taken into account.

As required by the M&O MoU, ‘A’ cost sharing is by PhD scientist or equivalent and the list,
updated as of September 15th, can be found on the website as CERN–RRB–2002–131. Invoicing
arrangements for each FA/Institute will be as for 2002. Requests for any other particular
arrangements should be addressed to the CMS Resource Manager.

M&O ‘B’ cost sharing has been decided by the subsystems and no Common-Fund-like invoicing
is foreseen for 2003. Sharing is based on investment whenever clear M&O responsibilities could
be identified (HCAL, Muon and Trigger) and on PhD count otherwise (Tracker and ECAL). The
efficacy of this arrangement will be monitored and reported to the RRB, especially if problems
arise and changes are needed.

As given in CERN-RRB-2002-085, Annex 2, the 2003 M&O Draft Budget totals are:
1,906 kCHF for ‘A’ costs (1,765 kCHF after power discounts are applied)
1,320 kCHF for ‘B’ costs.

Breakdowns by FA/country are given in Annex A.2 for the invoicing of ’A’ costs and Annex B.3
for distribution of ‘B’ costs among FAs and sub-systems. Petrilli thanked Germany and Italy for
offering to pay their 2003 Category A contributions in advance. He noted that ‘B’ costs will not be
invoiced but that those funds should be made available to the CMS collaborating institutes.

The RRB approved the 2003 Draft Budget for M&O Category A (Annex A.2) and the 2003 Draft
Budget for M&O Category B and its sharing amongst the FAs (Annexes B.1 and B.3). These
approvals were endorsed by the Scrutiny Group Chair, D. Schinzel (see CERN-RRB-2002-108).

9. Extension of the CMS Construction MoU R. Cashmore
CERN-RRB-2002-119

The RRB has accepted the CMS Financial Plan (for a currently committed sum of ~ 50 MCHF out
of ~ 63 M) and there has been a very good response from many FAs. To put this on a more formal
footing that will allow contracts to be placed against these extra funds, Cashmore asked each FA
to send him a letter (a draft proposal is given in CERN-RRB-2002-119; it can be modified if
necessary) 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 has been revised to contain a clause indicating
that, as for the Construction MoU, it defines ‘best efforts’ and is not legally binding. Letters will
be acknowledged and placed on file with the Construction MoUs. At the same time, it is
proposed to extend the construction period (and hence the validity of the Construction MoU)
from 31st December 2005 to 31st December 2007. This must be done by end 2003 in any event.
These suggestions were agreed to by the RRB.

10. Summary, future activities, & A.O.B. R. Cashmore

CMS is clearly making a lot of progress. The LHCC has noted tricky areas of which CMS is well
aware, namely getting tracker construction and ECAL electronics underway. Installation
preparations are well advanced and were very much appreciated by the Review Committee.
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Cashmore thanked the RRB for having taken the important step of accepting the Financial Plan.
This will allow CMS to keep going and things can only get better as more FAs find new money to
reach the goal of 63 MCHF. For M&O, responses are very positive and the 2002 costs are well
supported, 2003 costs have been agreed and signatures are steadily coming in for the M&O MoU.
The most important job at the April 2003 RRB will be to clearly identify and begin to address any
potential cash flow problems.

Concerning the M&O Scrutiny Group, as defined in the M&O MoU, half of its 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). Proposals will be
discussed and considered with a view to forming a well-balanced new SG in April 2003.

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

2003 meetings: April  14 – 16 CMS on the afternoon of Monday 14th
October 20 – 22 CMS on the afternoon of Tuesday 21st


