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CMS

Last CMS Disk lowered into the 
underground cavern 22 Jan ‘08
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End-Cap Muon System
468 CSCs, not counting ME4/2

•144 Large CSCs (3.4x1.5 m2):
72 ME2/2 chambers
72 ME3/2 chambers
•Small CSCs (1.8x1.1 m2):
72 ME1/2 chambers 
72 ME1/3 chambers
72 ME1/1 chambers
•20o CSCs (1.9x1.5 m2):
36 ME2/1 chambers
36 ME3/1 chambers
36 ME4/1 chambers
•Frontend Electronics:
•170K Cathode channels 

140K Anode channels
•Trigger&DAQ
(on-chamber part)
•Alignment&Services





CMS Week Sep08

Minus End before Closure
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CMS Week Sep08 10

Minus End & Closure



CMS Week Sep08 11

Final Closure
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30 cathode bytes
/BX/chamber

7 anode bytes
/BX/chamber 

1

468

1

60

12 bytes
/BX/sector

12 bytes
/BX/sector

16 bytes
/BX/CSC

Chambers, On-detector Electronics Global Muon
Trigger

700 GByte/s 30 Gbyte/s 640 Mbyte/s

Peripheral 
Crate

Track Finder 
Crate

FQPFMP

1

CMS TF Потоки Данных

7 anode bytes
/BX/chamber 

1

60

30 cathode bytes
/BX/chamber

1

АLCT - модулиAFE - карты

ТМВ- модули MPC- модуль

SP05- модули MS- модуль

TTC- модуль
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CMS Week Sep08 17

First Events: Beam going through CMS

Beam Pickup (ch1) CMS Beam 
Condition Monitors (ch 3, 4) Point 5 Control Room

CMS Centre Meyrin

Halo Muons in CSCs and HB



CMS Week Sep08 18

First Events: Collimators Closed
~2.109 protons on collimator ~150 m upstream of CMS

ECAL- pink; HB,HE - light blue; HO,HF - dark blue; Muon DT - green; Tracker Off



In the Beginning…

MTCC

“Magnet Test Cosmic 
Commissioning”
Above-ground
Magnet at 4T
Single trigger sector

Summer ‘06 Autumn ‘08

Commissioning CRUZET CRAFT

Moved 
underground
Magnet off
Scale up to full 
detector operation

“Cosmic RUn at ZEro 
Tesla”
Magnet off
Full detector

“Cosmic Run At Four 
Tesla”
Magnet at 4T
Full detector

BEAM!
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IGUANA (CRAFT)
CMS EMU



IGUANA (Beam Halo)

December 7, 2008 CMS Week EMU Meeting 22

CMS EMU



Infrastructure
• Voltage
• Cooling
• Gas
• Cabling

• All of this had to be in place before we 
could even begin commissioning…

• Without this, there is no experiment!



CSC Shifts:
The People Behind the Data

• CSCs began official, institution-based shifts on 
1 September 2008

• Each subdetector manages its own shifts
• CSC shifts organization:

– 3 time slots (day/swing/owl)
– 2 people per shift
– Institutions assigned a shift slot for 7 days
– Shifters are responsible for preparing for their shifts 

by shadowing the previous week’s shift



Winter Shutdown 2008-9
Estimated time-window: 1 Dec 2008 to 1 May 2009. 

Aim to close CMS in early April (?) and       
perform  cosmic runs  at 3.8T

Known activities: Open detector
Repair of any major fault found during 2008 run
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