CMS ECAL Endcaps - Overview & UK Activities

So what is CMS ECAL? Positional spacer

) P A A Lead Tungstate crystals Su percrystal Z)n.‘:ts the supzrcrystal in thle correct direction.
is a particle detector for the Large Hadron Collider . .
Dense material stops photons and electrons, 25 Crystals and VPTs per supercrystal nique to each supercrysta
It will provide us with a better understanding of matter than ever before. .. L ) .
The ECAL is part of the CMS detector. giving Oﬁ scintillation Ilght. e

LHC is the new flagship experiment being built at the CERN, the European
Organization for Nuclear Research near Geneva.
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Lead tungstate (PbWO4) is a new type of scintillator
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The Compact Muon Solenoid, or CMS, is one of the detectors.
I5m high, 26m long and weighing 12,500 tons, most people
would not consider it to be “compact”, but its innovative design
makes it much smaller than its sister experiment, ATLAS.
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Vacuum Phototriodes (VPTs)
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Coating on faceplate converts
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The Electromagnetic
Calorimeter (ECAL) is the
layer of CMS designed to measure

the energy and direction of photons and
electrons. It is comprised of the Barrel and two Endcaps

What'’s it all for?
The main goals of the experiment are:

- understand what happened just after “Big Bang” Grid / Anode at 800V

- discover and examine the Higgs boson, the “origin of mass” o
- to look for evidence of supersymmetry >0% of the electrons pass throug

- study aspects of heavy ion collisions the grid and hit the dynode

As well as furthering our understanding of the world (and
universe) around us, there are many technology spin-offs.
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ADC  Analogue-to-Digital Converter :
ASIC  Application-Specific Integrated Circuit - a custom-designed microchip Al filter
CCLRC Council for the Central Laboratory of the Research Councils card S ¥
- governing body of government funded, non-university physics research
organisations, including Rutherford Appleton Laboratory
CERN Centre European pour Rechearche Nucleaire - European

' : FE card based on FENIX ASICs
Organization for Nuclear Research, near Geneva F’Iter Card VF E car d con ta' ns

CMS  Compact Muon Solenoid - a detector at LHC SePGl’ateS hlgh MGPA ampliﬁers B Tr’gger P”mltlve Generatlon:

DAQ Data AcQuisition - the process of getting information from sensors into . - 1 |
2 PCor chip voltage from and 12 bit ADCs Data Pipelines for |28 bunch

Dee  One half of an endcap (its shaped like a ‘D’) I _ 1 |

ECAL Electromagnetic CALorimeter - the part of CMS designed to measure S'gnal GOH OPt'CGI I'nks
the energy of electromagnetic waves and electrons

EE ECAL Endcap

FE Front End (card) - see Readout Chain diagram

FENIX Front End New intermediate data eXtractor - the custom readout
ASIC on the FE card

GOH GOL Opto-Hybrid

GOL  Gigabit Optical Link

Hadron pafticle co[r)wtaining quarks or antiquarks, including protons, neutrons (tO the other
and mesons filter cards in

HCAL Hadronic CALorimeter - the part of CMS designed to measure the
energy of hadrons superc rYStaI)

HF Hadronic Forward calorimeter - a special HCAL very near the beam 7 su perc rystals

HV' ~ High Voltage per local dist.

LHC Large Hadron Collider - CERN’s new flagship proton-proton collider .

LVR  Low-Voltage Regulation unit

MGPA Multi-Gain Pre-Amplifier - a custom built pre-amplifier for the VPTs

PSU  Power Supply Unit

Trigger A “flag” used to indicate to the data capture system that an interesting
event has been seen.

VFE  Very Front End (card) - see Readout Chain diagram

VPT  Vacuum PhotoTriode
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