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CMS detector

39 Countries, 169 Institutes, 3170 scientists and engineers (including about 800 students)
TRIGGER, DATA ACQUISITION

TRACKER
;‘& tOF I;LIAIIECEF?,\ZIWE lle {jN FG G Austria, Belgium, CERN, Finland, France, Germany,
ustria, Brazl, » riniand, rrance, freece, ltaly, Mexico, New Zealand, Switzerland, UK, USA
Hungary, Ireland, Italy, Korea, Lithuania, New Zealand,

Poland, Portugal, Switzerland, UK, USA

- S CRYSTAL ECAL
7 eh\\“\ S \\\\\ Belarus, CERN, China, Croatia, Cyprus, France, Italy,

y Portugal, Russia, Serbia, Switzerland, UK, USA

/]
y PRESHOWER
Armenia, CERN, Greece,

India, Russia, Taiwan

SUPERCONDUCTING
MAGNET & YOKE
All countries in CMS contribute
to Magnet financing

FORWARD
CALORIMETER
Hungary, Iran, Russia, Turkey, USA
HCAL
) Barrel: Bulgaria, India, USA MUON CHAMBERS

Total weight : 14000 tonnes Endcap: Belarus, Bulgaria, Georgia, Russia, Barrel: Austria, Bulgaria, CERN, China,

Overall diameter :15.0 m Ukraine, Uzbekistan Germany, Hungary, ltaly, Spain

Overall length :28.7m HO: India Endcap: Belarus, Bulgaria, China, Colombia,

Magnetic field :38T

Egypt, Korea, Pakistan, Russia, USA



CMS

CERN/LHCC 94-38, LHCC/P1,
15 December 1994

Laboratorio de Instrumentacao e
Fisica Experimental de
Particulas, Lisboa, Portugal

A.Almeida, P.Bordalo, J.Gomes,
P.Gomes, E.Machado, M.Mota,
R.Nobrega, S.Ramos, S. Silva,
J. Varela
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Portuguese participation in CMS

LIP is a founding member of the CMS Experiment (in since 1992)
Contributions from other institutes (IST, INESC, INEGI) and Industry
About 60 physicists, post-docs, engineers, students involved

Detector construction:

Maijor role in the construction of the Trigger and Data Acquisition of the
Electromagnetic Calorimeter:

- Design and construction of ECAL DAQ and Trigger sync hardware

- Development of the ECAL online control and monitoring software

With industry and technology institutes:

- ADC chip in rad-hard technology for ECAL front-end electronlcs

- Grease Pads for magnet return yoke - T””ggr vy o~

- Prototyping of Muon alignment MAB Crates; 240/ Madules; 1200 Mezzanines
000 optlcal lmks 2500 electrlcal I|nks ’

Installation, Commissioning and Operations:
- Coordination of installation and commissioning of
ECAL DAQ system and of the CMS L1 Trigger system

with cosmics and first data
- Maintenance of ECAL DAQ system

Michele Gallinaro - "The CMS experiment at the LHC" - LIP - April 21, 2012 13
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Trigger and Data Acquisition

Synchronization and Link Board (SLB). About one thousand SLB modules are
used in CMS to synchronize the trigger of the ECAL and HCAL calorimeters.
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Portuguese Industry at CMS

T
Grease Pads allow fine displacement f6r final po it'i-o'nind"-uﬁ the
detector. Ten pads were fabricated at Euroiso angd installed in CMS.
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ment-Supports (MAB). Hi I:Ep?éis%n'&%’rbon fiber.
uct'&ﬁ:ﬂle‘MB prototype and its full static and dynamic
Sterization perfbrFﬁ'éd’by LIP in collaboration with INEGI Porto.
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Responsibilities and management

Responsibilities held by members of LIP/CMS group in top CMS management

v
o ’\
- kesperson
Gohar | ALY, soke
T. Rodrigo i Joe Incandela
Deputy: . Deputies
L Esemant Tiziano Camporesi, Jozo Varela
Tracker PM
K. Gil ErSEa— S Upgrade Managers
A. Dominguez, A eTgu ‘r i J. Spalding
F. Hartmann b1 i
I : T T T I 1
Technical: Run: Trigger: ] Computing: Offline: PPD: ics
A. Ball M.Chamizo W. Smith, R. Carlin Ian Fisk L. Sexton- L. Silvestris G. Landsberg
Deputy: Deputies Deputies: Deputies: Kennedy Deputy: Deputies:
W. Zeuner. | C. Delaere A. Bocei, T. Bose D. Bonacorsi, Deputies P. Azz), C. Hill
G.Rakness ) S. Gowdy F. Cossutti, G. Cerminara L. Malgeri
P. Elmer
Ecal PM: Heal PM DT PM CSC PV RPC PM
T. Tabarelli di Fatis P. de Barbaro M. Dallavalle J. Hauser P. Paolucci
Deputy: Deputy: Deputy: Deputy: Deputies:
D. Bamney J.Mans C. Fernandez T.Cox M.Tytgat,
Bedova G.Pugliese
ECAL Project
Manager

=74 ‘\\
= — =t
"1 | 4 g‘:—_e" - .
Shfely Electronics Technical Trigger and Run Detector Unerades
Coordinator DAQ Coordinator Performance pe

Responsibilities held by members of the LIP-CMS group in CMS ECAL management
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An amazing microscope

C ,\,1S /| CMS Experiment at LHC, CERN
/ % | Data recorded: Sun Jul 18 11:13222°2010 CEST

;/' Run/Event: 140379 / 136650665

——.— | Lumi section: 160

Fr =57 GeV/c, ¢ = 2.2

b-tagged jet
pr=45GeV/c,n=-1.2, ¢ = 0.9

b-tagged jet
pr=56 GeV/c,n = 0.7, ¢ = 0.0

U pr=57GeV/c,n=-14, ¢ = -2.1
u* pr=27 GeV/c, n =-2.0, ¢ = -1.9

Dimuon mass 26 GeV/c

Michele Gallinaro - "The CMS experiment at the LHC" - LIP - April 21, 2012
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Particle physics (as we know it)

Original
discovery

»
| oo 1 ] : : [ & " 4 ' '.-
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| | |
; . — I I =
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"Rediscovery"
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n CMS .(dates ) i - ! F_ . '.“Q M(u* 1) [GeV]
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« CMS published 135 papers (until March 2012)

— ...In International peer-reviewed journals
— our group with strong involvement

* Our group is 0.5% of CMS collaboration
— ~15 people, i.e. 0.5% of collaborators (~3000 people)

« LIP/CMS group main contributor to 6% of papers
— fully responsible for 4 papers (i.e. 3%)
— made important contributions to 4 papers (i.e. 3%)




Summary and outlook beyond 2012

CMS is recording high energy collisions
- After twenty years of preparation

« All systems are performing very well

LIP has a strong involvement in the experiment

* Impressive set of results/measurements have been obtained

* New physics searches are being performed

We are only just beginning...
- Observed physics performance justifies setting more ambitious physics goals

 Excellent prospects for the future

What (if) we shall discover at the LHC will alter the way
we Vview our universe!
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A
YA'Run:

CMS Experiment at LHC, CERN
Data recorded: Thu Apr 5 05:47:32 2012 CEST

Lui secion: 75, Collision at 8 TeV, April 2012

Orbit/Crossing: 1949445 [ 1247



