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Total weight 12500 t, Overall diameter 15 m, Overall length 21.6 m, Magnetic field 4 Tesla
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: uarkNet‘ The LHC and the new physics
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The LHC is buried ~100 m
below the surface near the s
Swiss-French border. & 7%

beams accelerated in large rings
(27 km circumference at CERN)
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particle source where beams cross and

(injector) some particles collide
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CMS Detector

Weight : 14,000 tonnes Silicon Trackers
| Diameter ~ :15 om

T Len :28.7m
‘ Mag%tgtlc field: 3.8 T
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http://cms-aframe.web.cern.ch/
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Transverse Slice of the Compact Muon Solenoid (CMS) Detector
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Transverse slice Muon signature: Sigunls in the Tracker and muon chambers; almost nothing seen in the calorimeters.
through CMS oz ars perhaps the ezsisst particles to identifiy in CME: no other chargsd particle traverzss the whols detector. Baing charged, they ane

bent by the fisld in one dirsction insids the solenodd znd in the opposite dirsction outzide Az amons czn only arise Som the decay of

Derived fram CMS Detecior Shoee rom CEAN



Leptons in CMS

Transverse Slice of the Compact Muon Solenocid (CMS) Detector
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Transverse slice Electron signature: Signals in the Tracker and the ECAL; nothing in the HCAL or muon chambers. it
through CKMS These electrically charged particles bend in the fisld 2nd leave signals in the Tracker, enabling their paths to be reconstructed. The zmount

ofbend depends on the momentum they cary, with the radivs of curvature, 1, being given by the momentum, p. dividad by 0328, wherz B iz
the magnetic fald strength (3 8T in CAE) Elsctrons zre slowsd to 2 stop in the transparent lead tungstate orystzls of the ECAL,
peoducing 2 shower of electrons, photons znd positrons 2long the way znd depositing their energy in the form of light, which iz datected.
The zmount of light is proportional to the elactron ensgy.
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;ﬁ/{luarkNet‘ One-lepton events
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The + or Ncharged W boson

enables radioactive decay by

transforming neutrons into

protons . 0.9

It decays into a neutrino and /

another lepton. Since CMS Oy-

cannot detect the neutrino J

directly, we can call this a e Jet

one-lepton event.
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The Z boson is a neutral wt
cousin of the W. It enables f/,u"
t he hiweak neutr O30
It decays into two leptons of Wé

u
the same type but opposite — @o@@@ g —
charge Nelectron and
positron or muon and
antimuon. It has other decay
paths but we are not looking
for these.
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;ﬁ/{luarkNet‘ Four -lepton events
{ Ve

. ] e e*
The Higgs boson is an % S Iy
expression of the field that ?ZO /:__,w
gives other particles mass. @~ Cz)o
One decay mode of the Higgs 0'\,/
is into two Z bosons, which — Q.QQ.Q —

themselves promptly decay.

Thus we can get 2 muons

and 2 electrons or 4 muons

or 4 electrons. jet
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