CMS COLLABORATION RREB CM5-12 98-31

Memorandum of Understanding

for Collaboration in the Construction of the CMS Detector

between

The EURQPEAN ORGANISATION FOR NUCLEAR RESEARCH,

hereinafter referred to as CERN, Geneva, as the Host Laboratory

on the one hand,

and

" an Institution/Funding Agency of the CMS Collaboration

(a)

(b)

on the other hand.

Preamble

A group of Institutes from CERN Member and non-Member States, and CERN,
has agreed to collaborate to form the CMS Collaboration (Annex1). This
Collaboration has proposed to CERN an experiment to study particle
jnteractions at the highest possible energies and luminosities to be reached
with the Large Hadron Collider (LHC). These Institutes have secured the
support of their Funding Agencies to enable them to participate in the CMS

Collaboration.

Agreement to this Collaboration is effected through identical Memoranda of
Understanding (hereafter referred to as MoU) between each Funding Agency
or Institute, as appropriate, in the Collaboration and CERN, as the Host
Laboratory. These MoUs define the Collaboration and its objectives, and the
rights and obligations of the collaborating Institutes.

On the basis of a Technical Proposal submitted in December 1994 (CERN/
LHCC/94-38) and a detailed review of the scientific merits, the technological
feasibility and estimates of the needed resources, the LHC Committee (LTICC)
recommended approval of the experiment to the CERN Research Board,
subject to a set of milestones to be met by the experiment in its initial phase
(CERN/LHCC 95-76), '
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(d)

(8)

1.1

Based on the recommendation by the LHCC and in agreement with the list of
milestones, the Research Board recommended to the Director General of
CERN to approve the project, together with plans, including milestones,
leading to the sub-detector Technical Design Reports.

The Director General accepted the Research Board recommendation and
approved the project to build the detector for the CMS experiment within a
cost ceiling not exceeding 475 MCHEF (in 1995 prices).

Before proceeding to the final construction phase, each sub-detector (cf.
Article 4.1) will be subjected to a technical, financial, and manpower review
(CERN/DG/RB 95-234) by the LHCC based on the Technical Design Reports.
This process will be completed during 1997 and 1998 for most of the sub-

systems.

A Resources Review Board (RRB) has been constituted which comprises the
representatives of all CMS Funding Agencies and the managements of CERN
and the CMS Collaboration. It is chaired by the CERN Director of Research.

The role of the RRB includes :

« reaching agreement on the Memorandum of Understanding
¢ monitoring the Common Projects and the use of the Common Funds

» monitoring the general financial and manpower support

« reaching agreement on a maintenance and operation procedure and
monitoring its functioning

« endorsing the annual construction and maintenance and operation budgets
of the detector.

The management of the Collaboration reports regularly to the RRB on
technical, managerial, financial and administrative matters, and on the

composition of the Collaboration.

These Memoranda of Understanding replace the existing Interim Memoranda
of Understanding (IMoU) which were valid for the period 1 January 1995 to
31 December 1997,

This MoU is not legally binding, but the Institutes and Funding Agencies
recognize that the success of the Collaboration depends on all its members
adhering to its provisions. Any default will be dealt with, in the first instance,
by the Collaboration and if necessary then by the RRB.

Article 1: Parties to this MolJ

The Parties shall be all the collaborating institutes as listed in Annex 1 and
their Funding Agencies, and CERN as the Host Laboratory. Annex 2 lists the
Funding Agencies and their duly authorized representatives. The Funding
Agency may be an Institute or an established institution acting on behalf of one
or more Funding Agencies.
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1.2

21

2.2

2.3

2.4

3.1

3.2

3.3

3.4

4.1

The collaborating institute(s) and the CMS Collaboration will hereinafter be
referred to as "Institute(s)" and "Collaboration”, respectively.

Article 2: P f this MoU

This MolJ defines the construction phase of the CMS detector. Its purpose is to
define the programme of work to be carried out for this phase and the
distribution of charges and responsibilities among the Parties for the execution
of this work. It sets out organisational, managerial and financial guidelines to
be followed by the Collaboration.

The construction phase comprises the engineering design, final prototyping,
preproduction, construction, calibration, transportation, assembly, instaliation
and commissioning of the elements which will be part of the CMS5 detector in

the experimental area.

The CMS project is executed in the normal framework of the CERN scientific
programme, approved by the CERN Council, and subject to the bilateral
Agreements and Protocols between CERN and non-Member States,

In case of conflict between Agreements or Protocols and the present MolJ, the
former prevails.

Article 3 ;: Duratio ] i nsion

This MoU is valid for the construction period of the CMS detector, from
1 January 1998 to a date not earlier than 31 December 2005. The actual
termination date will be set by the RRB no later than 31 December 2003.

This MoU may be extended at any time by mutual agreement of its Parties, or
by their appointed successors.

Any Funding Agency may withdraw its support from the Collaboration by
giving not less than eighteen months notice in writing to the Collaboration
and the Director General of CERN. In such an event, reasonable compensation
to the Collaboration will be negotiated through CERN and confirmed by the

RRB.

Any Institute may withdraw from the Collaboration according to the
procedures agreed by the Collaboration, the conditions as set out in the current
document "General Conditions for Experiments Performed at CERN", (cf, Art.
7.1 of this MoU), and by giving notice in writing to its Funding Agency.

Article 4 : The CMS Detector and Collaboration

The detector for the CMS experiment has been described in the Technical
Proposal submitted to the LHCC in December 1994 and in the subsequent sub-~
detector Technical Design Reports. It consists of a number of sub-detector units

as listed in Annex 3.
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4.2

4.3

4.4

4.5
4.6

4.7

4.8

49

The names of the scientists presently participating in the Collaboration are
listed in Annex 4 by country and by Institute.

The current federal management structure of the Collaboration is described in
the attached CMS Constitution (Annex 5).

The technical participation of the Institutes in detector construction is set out
in Annex 6. '-

Annex 7 gives an overview of the construction schedule.

Following the recommendations of the LHCC Cost Review Committee (CORE)
the manpower and financial resources needed for the CMS experiment are
grouped into three headings:

461 R&D work on the various detector elements;

462 costs for infrastructure in the Institutes, and costs for personnel, travel,
etc. of the Institutes arising from their participation in the Collaboration;

463 engineering design, final prototyping, preproduction, construction,
calibration, transportation, assembly, and installation costs for the

complete detector.

The resources needed for work under the headings 4.6.1 and 4.6.2 are the
responsibility of the Institutes supported by their respective Funding Agencies.
These resources are neither accounted for in detector construction costs, nor
monitored centrally by the Collaboration.

The resources needed for work under the heading 4.6.3 cover the costs of the
detector construction, These costs have been evaluated by the Collaboration
and verified by CORE. Only these costs are monitored centrally by the

Collaboration.

Any Institute that wishes to join the Collaboration during the period of
validity of this MoU will be expected to make an appropriate contribution to
the funding of the detector construction including the Common Projects. This
will be negotiated by the Collaboration and endorsed by the RRB.

In the event that the detector construction is already fully funded the new
Institute will have to make a special contribution which will be negotiated by
the Collaboration and endorsed by the RRB.

The individual sub-detector CORE costs, expressed in Swiss Francs, are
contained in the CMS Cost Review Estimate, Version 9, dated 15 April 1998.

Unless explicitly mentioned otherwise, all cost figures are expressed in 1993
Swiss Francs based on estimates valid on 15 April 1998. The calculated CERN

index for materials cost variations (investments) will be used for cost
monitoring purposes throughout the lifetime of the project.
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5.1

5.2

53

54

5.5

5.6

6.1

The total construction work for the detector, which includes the work executed
under the terms of the IMoU, is divided into:

5.1.1 Sub-detector construction, which will be the responsibility of individual
Institutes, or groups of Institutes, and

51.2 Common Projects, comprising those elements of the detector
construction which the Collaboration has agreed are to be provided at
the common expense of the Collaboration, cf. Article 6.

Annex 8§ shows the value of the deliverables, by Funding Agency and sub-
detector, to which the Funding Agencies are committed and for which they

have foreseen the appropriate funding,

Annexes 9.1 to 9.8 list, by sub-detector, the deliverables to be provided by the
Institutes, the estimated costs of these deliverables (Annexes 9.nA) and the
assigned funding vs. the estimated costs (Annexes 9.nB).

Annex 10 lists, by Funding Agency, the Institutes they support and their
funding for these Institutes to provide their deliverables to the sub-detectors.

The Institutes, supported by their Funding Agencies, will make their best
efforts to design, to produce final prototypes, to preproduce, to construct, to
calibrate, to transport, to assemble, to install and commission all the
deliverables listed in Annexes 9.1 to 9.8, within the limits of their funding.

In the event of cost overruns, these will first be brought, by the Institute(s)
concerned, to the attention of the Collaboration and then to the RRB if
solutions have not been found. The Collaboration will propose ways of
accommodating such overruns within the overall cost ceiling of the CMS
detector, including descoping or staging if other ways cannot be found, and
seek the endorsement of the RRB.

Article 6 : Common Projects

Contributions to the Common Projects will be made in three ways :

6.1.1 by taking responsibility to supply a Common Project item or parts of it,
in agreement with the CMS Finance Board and endorsed by the RRB.

This option is referred to as "in-kind contribution';

6.1.2 by payment of invoices for procurement contracts for Common Project
items which were placed by one or more Institutes or Funding Agencies
following agreement by the CMS Finance Board. This option is referred
to as "payments to contracts’;
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6.2

6.3

6.4

6.5

6.1.3 by cash payments to a dedicated Common Fund which will be
established for the Common Projects through dedicated accounts at
CERN. The Common Fund will be managed and operated by the CMS
Resource Manager, taking advice from the CMS Finance Board and the:
Common Project Managers, together with the CERN Finance Division.

All Common Project operations will be monitored by the RRB, The Common
Fund will be maintained and managed in the currency of the CERN Budget.

Contributions to the Common Projects are due in proportion to the funding of
the CMS detector construction as set out in Annex 8.

The CMS Finance Board may also recommend to the RRB to update the level
of contribution to the Common Projects, for example due to a major change in
the level of participation of an Institute or due to an Institute joining or

leaving the Collaboration.

The value of contributions to the Common Projects, provided in accordance
with Articles 6.1.1 and 6.1.2, will be established:

6.3.1 as the price quoted in the lowest technically acceptable bid, obtained
through international, competitive tendering, or

632 as the lowest cost estimate obtained through an international price
inquiry, subject to the agreement of the CM5 Finance Board, or

6.33 in exceptional cases where paragraphs 6.3.1 or 6.3.2 are not applicable, by
assessment of the CMS Finance Board.

Contracts for Common Projects will be placed either by CERN in accordance
with document “Financial Guidelines for LHC Collaborations”
(CERN/FC/3796), or by other Institutes, in accordance with their own

purchasing rules and regulations.

The responsibilities for the maintenance and operation of the CMS detector
will be laid down in a separate MoU on maintenance and operation
procedures. This will be prepared by the Collaboration together with CERN, in
consultation with the RRB and will be signed by all the Parties.

rHcle 7 : Obligations of CERN as the Labora and of the Institutes

7.1

7.2

The general obligations of CERN as host laboratory and of the Institutions are
contained in the current document "General Conditions for Experiments
Performed at CERN". This document is regarded as an integral part of this
MoU and is attached as Annex 11.

All equipment brought to the CERN site must comply with CERN's safety

regulations. If relevant, the design, test criteria and testing of equipment
should be discussed well in advance with CERN's safety officials. All

equipment brought to CERN must be accessible for inspection by the Group
Leader in Matters of Safety. :
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8.1 The Institutes participating in the Collaboration are entitled to join the
operational phase of the project and to participate in the sdentific exploitation
of the data acquired. Further details are set out in the current document
"General Conditions for Experiments Performed at CERN".

Article 9 ; Administrative and Financial Provisions

91 General financial matters and purchasing rules and procedures for the LHC
experiments, including the rules which apply for Common Fund operations,
are dealt with in accordance with the "Financial Guidelines for the LHC

Collaborations" {CERN/FC/3796).

9.2 Under the provisions of the CERN basic Convention dated 1st of July 1953 and

revised on 17 January 1971, any Institute's staff and property located at CERN
shall be subject to the authority of the CERN Director-General and shall

comply with the CERN regulations.

10.1 This MoU may be amended at any time by mutual agreement of its signatories
or of their appointed successors. Any such amendments will be subject to the

prior agreement of the RRB.

Article 11 : Disputes

11.1 Any dispute between Funding Agencies shall be resolved by negotiation or,
failing that, by arbitration through the President of the CERN Council, who
may, at his or her discretion, adopt any form of arbitration process.

Any dispute between a Funding Agency and CERN will be resolved using
standard CERN procedures for the resolving of such disputes.

Any dispute between Institutes will be resolved according to Cellaboration
procedures.

Article 12 : Annexes

12,1 All the Annexes are an integral part of this MoU. They are understood to be
the planning basis for the construction of the CMS detector.
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ANNEXES

Annex1:
Institutes in the Collaboration and Names of Their Contact Persons

Annex?2:
List of Funding Agencies and Their Representatives

Annex 3:
Sub-detector Structure of the CMS Detector

Annex 4 :
Current Participants in the Collaboration by Country and Institute

Annex5:
The CMS Constitution

Annex 6 :
Overview of the Technical Participation of Institutes in Detector Construction

Annex 7 :
CMS Construction Schedule

Annex 8 :
(A) Summary Table of Contributions
(B) The Match of Cost and Funding

Annex 9.1 to 9.5

{A) Deliverables to be Provided by the Institutes for the Individual Sub-detectors
(including Estimated Costs)

(B) Deliverables and Assigned Funding for the Individual Sub-detectors by
Funding Agency (including Estimated Costs)

Annex 10 :

Funding assigned by the Funding Agencies to Their Institutes for the Deliverables
and the Common Projects

Annex 11:
General Conditions for Experiments Performed at CERN.
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The European Organization for Nuclear Research (CERN)

and

declare that they agree on this Memorandum of Understanding for the

CMS Experiment.

Done in Geneva, Switzerland

30th April, 1998
on

Done in Tsuda p ¢ xt | H-un a9q ﬁj

on Sth Nevember 1994

For / ) f\/{ [ IZ ' __
Natonal Committee {far
Technoloqical Development

g ,
i’ ' . ( { ( LQ’O ": ﬁ“
J \/1 ‘{ ! ! Of .. T‘J
" CHERN % o
-y n. 4 ,
o r"'.n.-"‘7 {\/{ " xk j’f
:";:A ;';_',‘) & {” e ( fv
2 o it St g \ i
Lorenzo Foa 4*?:;_}\. ot 2 (_..\C\ m O ke
Director of Research ' wPresident
Ls,}
2
Page 9/9 Memorandum of Understanding

29 April 1998







CMS COLLABORATION

RRB CMS-1) 98-31

The European Organization for Nuclear Research (CERN)

and

National Committee for Technological Development, Budapest

declare that they agree on this Memorandum of Understanding for the

CMS Experiment.

Done in Geneva, Switzerland

30th April, 1998
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Country | Code Institute Contact Person
Armenia AR1  [Yerevan I-'hyslq Institute, Yerevan Albert M, Slrunyan
Austria ATL  [insBiut fur Hochenergieghydlk der QAW, Wien Claudia-Elisabatn Walx
BY1 |Byelorussian State Unlveniity, Minsk
Balarus BYY TR esearch Institalo fot Muclear Probiems, Minsk Hikolal Shumelko
BYS  |MNational Centee for Farticle and High Energ’y Physlics, Minik
BYL |Rescasch [nvtilute of Applied Fhyslea) Probletns, FAINER
BEi |Univarsité Catholique de Eowvain, Touvan-de-Neuve Ghislaln Gregaire
BEZ  |Univessité de MonsHalnaul, Mo Philiype Herguet
Belgium “BEi|Universiié Libre de Bruvellos, Brovsels Catherne Vander Velde
| BEA |Universitet Antwerpen (UTA}L, Antwerpe Fiafis Verbrure
BEs | wiije Univeritoil Brussel, Braasels Walter Van Doninck
Bulgaria BGL |Thstiuly JoF Puclear Hevearch and Muclear Enery, BAS, Sabis Viadiwlr Lenchey
HEZ  [Unlvarsity of Sofia, Sofa Leander Liov
[CERN] CERN JCERN, Evropean Laboratory (o Fariicie Physics, Gereva, Switzeand Tejindar Virder
CHY |inilitefe of High Enetgy Physics, Beljing Weiguo 14
China CNZ  [Univerairy for Scignce and Technalogy of Ching, Hefei, Anhui Zuhe Blin
CHi |Teking Univetaity, Belling Yanlin Ye
Creatia CR1_ [Technieal Univeralty af Split, Spiit Josip Tudoric-t-hemo
CRZ  |Univessity of Sphit, Split Mile Deelalijn
Cyprus Tyl |University of Lyprus, Nicosla Fanos A, Raxiy
Eatonis BEL |[rsh e 0F Chomical PilYelcs And Biephysics, Taltinn Endel lippmas
F1y_ |Depariment ol Fhysies, University of HeBINk], Halsinki
Fiz  [Helioki [oatilute of Chyhics, Helsinkd forma Toeminbemi
Finland Fiz  |Departmeitt of Physics, University of Jyviskyld, Iyviahyld
(B [Fergntal and Cimypruter Systems Lab, Tempere Undv, of Yechnology, Tatspore Jatkko Niitsylahti
Fis "|Dept of Thysits & Microclortranies Tastr jon Lab, Unlv, of Oulu, Duly  [Tudre Tuuva
Fis Ti¥boratory of Advanced Energy SYATRENE, HARRK Univ. of Techn., Helsinkl Pertli Aario
FRL |LPWHE, Lcole Polyleehnique, INIPY L NG, Palaiseau Jman Badlar
Labs, g Annecy-Te-¥it ¥ a¢ Phys. dev Pasticules, INICY-CNRS, Annecy-te-Vieux Jean-Tietre Peignrux
France DEMATAFNLA, CLA/S acl by, G f-pur-Yvets john Rander
TRe% {trarhonrg, WNEF-CNHS-ULP, LEFS] Siisteury, UHA Mulhguse jean-Marie Brom
Tnwstat A5 Fhysique Nucléairs d¢ lyor, INGEI-L RS, Urdv. Lyei |, Villeurbanne {Gérard Smadja
Taorgia i1 Wigh Enargy Physics IraGtato, Tollisd State Universly, Thiliat Hamazl Kvatadze
T (Toabituls of Phytice Acadeiny of saence, Toillsl Visdimir Roinishvii]
TR |Hutaboldt-Universitit 2y Rerlin, Berlin Thomas Hebbeker
;ﬂ[—:ﬂl Tnstitul $ur Eeperimentelle Kernphysik, Katinihe Thomas Miller
Germany BES " [RWTH, &, Plyulkalisches fubbat Adehen Demebrios Pandoulas
| DEh lm“r:—:,m. Physikalisches Institul A, Aachen Slegried Sethke
LG (W IH, I Fhysikaliscier Insatut B, Aachen linter Tliiggw
Gl Tinsntwe of Nutieat PRyaics iremakeitos’, Mifki Anna Vayaki
Cirenca ERE  [Umivessity of Athens, Athens Leonldaz Rervanis
WS |Urivetiity of Iodnnina, [odnaina Feiwos | nants
“THUT [KEKTResearch tnsiitute fo7 Faricle snd Nucleay PRysics, Budapast Cyorgy VerHemgamy]
Hungary HUTE " [Kosruth Lajos Unlversity, Debrecen Laszio Haksay
HU3  [Tasiitute of Muclear Hesearsh ATOMKY, Debrecen Tozsaf Molnar
NI |Bhabhe Atemit feeearch Centre, Mumbai Sushil Kutnar Kalana
“{Nz  [Tastitute of Physits, Bhubantswar Durga I Mahipatra
Indis “TR5  [Panjaly Unjversity, Chandigarh " EM. Kohli
T4 [Fata [nE Bute of Pundamental Researth - EHEE, Mumbai Sotn N, Gapguli 1
THE  I¥ta Insttute 6t Pandamental Resoarch - HEGH, Muth bl V.5 Marss{mbam
V& [Unlvermity of el Gouth Caspus, New Delbi R K Shivpurl
FroT Tiimiversitd di Bar, Folitecnict i Batl ¢ gezione dell INFN, Bari Giuseppe Iasell
1T [Universits A1 Bologa ¥ suziene dell TNFN, Balogna Antonio Kogsi
Tras " |Uiniversilh d1 Catania v beslone dqlY INFN, Gatania fsaato Potenza
[T34 |Universnhdi Firenxe ¢ Serione deil INFN, Firenze Fttare Fotard] -
5 |Universild dl Genova e Sexdone dell" INTM, Genava Farquale Fabiticators
Taly Tio6 | Universiis i Exdava o Gesione dell TNITY, Fadova Gianal Zumerle _
T FEGT |Universil 81 Favid & entone deil INETY, Pavia Sergin Or Rt ]
e T Onivenin i Perugia £ Sedene dell (NN, Prougia tilancario MARGvani
T35 [Universits 41 Fisa e Sezont dell INF, Fiea Kine Castaldi
T |Univenitd di Roma T e Bexlont dell! [Ni‘-‘hi_, Roma Marcella Diemos
Tt | Universith di ‘Toring & Sezioie dolPINEN, § prine “lEyirtlana Peram
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Country | Code institute Contact Person
WTOL |Chonnam Matenal University, Kwingu Fue ‘ool Kim
KR0Z | Dongshin Univerity, Maju
KR03 [Seonam University, Namwan
KRG |Wankwang Univenity, tkaan
KBOE |[lyeongiang National University, Jinju Sungheun Fark
K06 [Korea Undversity, Seoul
KRO7 | Cheju MaHonal Univenity, Chejn Tune-Tak Rhee
Komea KR8 jLhunghuk Natienal Unlversity, Changio
FROW | Hangwon National Univarlty, Chunchon
KR1D |Ken-Kuk Unlvenity, Seoul
KRI1T [Seaul Matienal Unlvenity ef Eduzition, Seoul
KRJ:  |Pehang URIversity of Sdence and Technology, Potlang Pongchal 3on
KE13 {Kyungpoak Matooad Universlty, Taegu
™FHI1 [Rangwng Nadand UAlverly, Rangnung T30 Wan Kt
Pakdstan TRI | Quaid-l-Azam Dnivenity, BlAmabad Hafvay I, Hoorani
[“TPKY | Ghulam [3haq Khan [nabifute of Enantering Stietces and Tech, Topi [1] Famil Ahmad
Foland PL1 [tnstituie of Expenmantal Physics, Waraw Jan Kaolikowski
[~ igqtm TnzBiate for Muclear Studled, Warkaw Made] Ganki
Portujgal P [Tabarataria de Instramentagsd ¢ Fisles Experimental de Partlculay, Lisboa Joan Vartla
[ RUI|Budkar Instibuts for Huclear Payiies, SB RAS, Novosibirtk Alay Bapdar
KUd  (Thatitute for High Enesgy Fhysies, Protving Nicelal E, Tyunn
“__%{J]S Instituts for Mudear Revearch, RAS, Momrw ‘:ﬁ_kmt Matvw‘;rl
Ruynia 3 [Inatitute for Theoratlcal and mental Ehysiar, Madcow adimir Gaviilov
B !‘Fﬁounw habs Univaralty, Instituls for INuclaar Physics, MoBcow - [Ludmila Barycheva |
Ri§ PN, [ebadev Physieal Listiute, RAS, Moscow [Sergel Kusakow
RU7 _ {Peienitrurg Nuclear FRyticd In3tnite, RAS, 5 Pelersburg [Alexei Verobyov
[JTNR] TIETR |Jaint inatitufe for Nuclear Raseatch, Dubna {Tgor Golubvin
TTovak Fegrible | Shb |alevak Unlvenly of Techaalogy, Dratialava Jozef Lipks
CFT [Canta de Investgaciones Energéticas Medioamblentales y Teendlogicas, Madrid Kianuel AguilarBenitez
Spaln SE2 . |Universidad Aulsnoma de Madrid, Madrld Teredn Kol rige
SF3  [Universidad de Quvieda, Ovirdo Teress Rodrige
EPe Tinatituts d Fivica de CAAtaBHA (TECA), CSIC-Unlv, de Cantabria, Santandet Tareaa Rudrige
SV Tieatiout v Teiichenphysits, Eidasniisischu Tochnlych Hochachle (ETH). Zanien |Hana Hofer
Swittorland | SW3_|Taul Schetret Ingttut, Villigen Him Christian Walter
WS |[Univeritil Dasal, Farel LudvAg Tauschar |
SWA T [Univamniiat Zurich, SOnch Claudt Amsler T
Turkey IRI | Jvukurgva University, Adana Caulsai (nengut
T2 Tddle Bast Technical Univanity, Aokars Peribian Tolun
ORI [Ubate of S1Agle Crysials of Nabonal Academy of Scisicy, KhiFkov
Ukaaine URZ  |{Watioral Saenbfic Genter, Kiarkev Inst of f"ﬁyﬁlm and Technology, Kharkav Pavel V. Sorokin
U3 arkov Staim Univacalty, Kharlov
___U"I-Cl Brune Univensity, Usbridga {Staphen ). Walts
United Uk [imperal Callege, Univenaily of London, Londea Geoffrey Hall
Kingdow UK3 [Rutherford Appleton Labaratety, Didcat Robart M, Brawn
DWT [Univetsity ol Bristol, Bristol Creg B, Heath "]
0% |Univenity of Alsjama, Tuscalson, Alabama List[o Wasay
050 _|Boxton Unfvariily, Boston, Majtachusste Lawrense Sulak
U583 |Univenity of CAlifami at Davis, Darls, Cillfomia Winstos Ko
Ti%64  University of California at Low Angeles, Lot Angeles, California Katyushi Aridsha
| "U5aE_|Univemlty of California, Rlvenside, Callforsla Tohn G, Laytet ]
“US06 | University of allfornia San CHego, La Jolla, Califamid James &, Brangan
Uﬁ?_ Califomia Inatitule of Technelogy, Fasadena, Callformla arvey Newman
Tads | Caregie Mellon Univenlly, Plinburgh, Pearaylvania Thomtas Fergusen
US(9 |Fairfiald Univenity, Fattfisld, Connecteut Lhavid B Wino
TEI0 [Ferh] Mattenal Accelerator LABOTAIORY, Batavia, ILina(e Dan rHn
2T ]unmuuy of Plonida, Galnexville, Florida Caehakh Mimclmakist |
51 anidx Statt University-HET (3, TAUALARIEY, Horida Vasken Higoplan )
S8  |Florida Siabt DRWERIySCRY, Tailakaises, Horida Martyn Corden
TSI [Unkveraity of Qiinsis at Chicags, (UIC) Chicago, Minals Mark Adams
USIE | The Unfvamity of lowa, Lows Gity, Jowa Yasar Onel
U516 [Tawa Siste University, Ama, lowa F. Walter Anderson
LUs17 !nﬁm Hapkina Uriversity, Baitimore, Maryland Chih-Yurg Chien
I8 |Lawrence Livermont MAtenal Labooilory, Livermony, Calitornla Cralg R, Wueit
USA 2T (Low Alatnos Matlonal Latoratory, Lot Alamos, New Mexica Hans Zlock T
TUSE0 T [University of Maryland, Collegs Fark, Maryland o ;\n_duﬂlgiail_ -
UEaL | Mastachusetts Taviitute of Tochnolopy, Cambtldge, Massachusetts araskevas Sphicas
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ANNEX 3

tector S5t re of th MS

The CMS detector is structured into the fc)llowmg sub-detector units which are
used throughout this document: LT e

1. Magnet " 1.1 Barrel Yoke and Vacuur Tank
(Common Project) 1.2 Endcap Yokes
1.3 Coil
1.4 Magnet Installation

2. Tracker 2.1 Pixel Detector
2.2 Silicon Detector
2.3 MSGC Detector
2.4 General Mechanical Infrastructure

3. ECAL 3.1 Barrel
3.2 Endcaps

4. HCAL 4.1 Barrel
4,2 Quter Barrel
4.3 Endcap
4.4 Quter Endcap
4.5 Forward

5. Muon Detector 5.1 Barrel Drifttubes
5.2 Forward ME 1/1
5.3 Endcap CSC
5.4 Barrel RPC
" 5.5 Forward RPC
5.6 Alignment

6. Trigger/DAQ 6.1 Trigger
6.2 Data Acquisition
6.3 Detector Controls

7. Offline Computing
(Common Project) 7.1 Offline Infrastructure

8. Infrastructure 8.1 Access and Survey
8.2 General Installation
8.3 Cooling and Ventilation
8.4 Safety
8.5 Fixed Cranes
8.6 Shielding Systems
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