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An LHC experiment

• All my experience is with the CMS experiment

• Most of the following is CMS specific

• While details may vary, there will be many similarities 
with other experiments

• CMS is the reference for what follows
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Size and Complexity

• 12’000 tons
• 500 MCHF
• Over 2000 

people
• 139 Institutes
• 37 Funding 

Agencies
• 36 Countries
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Big and Small Contributions

Contributions vary 
from as little as 
106 kCHF to as 
much as 100 
MCHF

And all 
contributions are 
important
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Funding

• The funding shown is only for deliverables
– Cost of Institutes’ personnel is not included
– Cost of R&D, prototyping is generally not included

• How can you fund and manage such a huge project?
– Centrally collecting funds and handling the whole 

project is not possible nor always optimal
• CMS case: divide responsibilities and delegate
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CMS Organization
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CMS Organization (2)

• The CMS Collaboration is organized as a federation of 
subsystems
– Each has its own financial and institutions boards
– Matters internal to the subsystems are directly 

dealt there
• The result is a more manageable structure which can 

follow more closely the needs and goals of everybody
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Optimizing Funds Management

• The ratio of Common Funds to the total funding of 
CMS is around 12%
– Common Funds are managed centrally and 

globally funded by the Collaboration
• The remaining funding, 88%, is managed in a 

decentralized fashion inside the various CMS 
subsystems
– Biggest subsystems: Magnet 125 MCHF, ECAL 110 

MCHF
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How to Contribute

• Two main ways:
– Cash

• Transfer of funds and responsibility, e.g. 
Magnet Common Fund

– In-kind
• Responsibility for a particular item at an agreed 

value, e.g. support feet for the Magnet
• And payments to specific contracts
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Formalities

• Memorandum of Understanding for CMS Construction
– Institutes and/or Funding Agencies sign a

commitment to fund the experiment
– Annexes are included presenting the repartition of 

the funding and the cost estimates for the detector
– Not legally binding, but honor bound

• Resources Review Board
– Oversight committee for the CMS Construction, all 

MoU signatories are represented
– Meets twice a year (next one end of October, 19th 

meeting), approves budgets and expenditures
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Matching Funds and Costs

• The MoU specified in 1998 an estimated total cost of 
460 MCHF and matching funding

• Review of the cost estimates in 2001, Cost to 
Completion
– Cost increases for a total of 55 MCHF
– A few problems in the funding

• New cost estimate of 515 MCHF
• Additional funding promised, total of 500 MCHF

– Deficit covered with staging of less urgent and 
critical parts
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After Construction

• Construction of the LHC experiments is scheduled to 
finish in 2007

• Experiments will have to function for many years
• There is a need to Operate the detector and to 

Maintain it
• Estimates have been made in 2001 and are constantly 

updated for the Maintenance & Operation costs
• Memorandum of Understanding for M&O has been 

presented to the Resources Review Board in Spring 
2002 and signatures have been collected
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Maintenance & Operations

• M&O is divided in two categories, A and B
– A covers the common needs of the CMS 

experiment as a whole
– B covers the needs of each CMS subsystem

• Each subsystem has its own category B M&O
• M&O-A is shared amongst Institutes by number of

participating scientists
• Each subsystem chooses independently the cost 

sharing for its own M&O-B
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Maintenance & Operations (2)

• M&O-A contributions are handled like a Common 
Fund, centrally invoiced, collected, managed and 
reported in detail to the Resources Review Board.

• M&O-B is handled directly by the Institutes to 
maintain and operate the equipment under their 
responsibility.
– Only a small share of the M&O-B might need to be 

centrally handled under the supervision of the 
subsystem concerned 
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Some Facts for Croatia in CMS

• Participates in
– Magnet: Common Fund, cash contribution
– ECAL: Crystals and APDs, payments to contracts

• Total contribution 329 kCHF (280 MoU, 49 Cost to 
Completion)

• 0.2% of ECAL funding
• 0.3% of Magnet Common Fund
• 0.4% of CMS PhDs
• 2.1% of CMS ECAL PhDs
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Some Facts for Croatia in CMS (2)

• Industry participation: Koncar
– Copper busbar
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Draft Budget 2005 for Construction by FA
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Commitment by Funding Agency 2003
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Payments 2003
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Scientists Participation in CMS
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Draft Budget for M&O 2005

Funding 
Agency Category A Category B

Total 
Category 

A+B

Total 
Invoiced

Austria 44.7 89.3 133.9 44.7
Belgium 96.8 205.2 302.0 96.8
Bulgaria 14.9 14.9 14.9
CERN 227.1 493.6 720.7 227.1
China 55.8 20.7 76.4 55.8
Croatia 15.9 21.1 37.0 15.9
Cyprus 8.0 10.6 18.5 8.0
Estonia 8.0 8.0 8.0
Finland 48.4 88.0 136.4 48.4
France-CEA 52.1 73.9 126.0 52.1
France-IN2P3 141.5 256.5 398.0 141.5
Germany 160.1 410.3 570.4 160.1
Greece 74.5 96.2 170.6 74.5
Hungary 22.3 22.3 22.3
India 83.1 25.6 108.6 83.1
Iran 8.0 8.0 8.0
Ireland 4.0 5.3 9.3 4.0
Italy 558.4 1,250.4 1,808.8 558.4
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M&O Costs 2002-2010

M&O Contributions
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Conclusions

• Financing an LHC experiment is not the same as 
financing a highway construction

• Freedom should be left to each participant to optimize 
the return of their investment
– Scientific interest, technical interest, developing 

new disciplines
– Help industries in participating countries to bid 

and compete in a highly demanding field


