The CMS experiment at LHC

The Compact Muon Solenoid (CMS)

SUPERCONDUCTING CALORIMETERS
COIL ECAL Scintillating PoWO, HCAL Plastic scintillator
Crystals ~ | copper
sandwich

Total weight : 12,500 t
Overall diameter : 15 m
Overall length : 21.6 m

Magnetic field : 4 Tesl: IRON YOKE
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Experiments at LHC

ATLAS A Toroidal LHC Apparatu$. (Study of Proton-Proton collisions)
CMS Compact Muon Solenoid. (Study of Proton-Proton collisions)
ALICE A Large lon Collider Experiment. (Study of lon-lon collisions)
LHCDb (study of CP violation in B-meson decays at the LHC collider)

CMS has been optimized to discover the Higgs in the
full expected mass range 0.08 TeV < MH <1 TeV

The decay signature of the Higgs depends on s mass
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(+30 minimum bias events)

All charged tracks with pt >72 GeV

Reconstructed tracks with pt > 25 GeV

Clean Room facilities in
Pisa
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CMS physics: Higgs

Higgs to 2 photons (M, < 140 GeV) .
H° — yy is the most promising channel if M, is in
the range 80 — 140 GeV. The high performance

PbWO, crystal electromagnetic calorimeter in CMS

has been optimized for this search.
The yy mass resolution at Myy ~ 100 GeV is
better than 1%, resulting in a S/B of =1/20

Higgs to 4 leptons (140 < M, < 700
GeV). Inthe M, range 130 - 700 GeV the most
promising channel is H® — ZZ*— 2¢* 2¢-or H* —
ZZ — 2¢* 2¢-. The detection relies on the
excellent performance of the muon chambers, the
tracker and the electromagnetic calorimeter. For
M,, < 170 GeV a mass resolution of ~1 GeV
should be achieved with the combination of the 4
Tesla magnetic field and the high resolution of the
crystal calorimeter

Higgs to 2 leptons+2 jets (M, > 500
GeV). For the highest M, in the range 0.5 - 1
TeV, the promising channels for one year at high
luminosity are H® — ZZ — ¢* ¢~ vv, H° - ZZ — {*
¢ jjand HO - W*W- — €= vijj.

Detection relies on leptons, jets and missing
transverse energy (E ™), for which the hadronic
calorimeter (HCAL) performance is very important
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The decay B or B — J/y K presents a very
clean experimental signature. The particle
content (B® or B° meson) that gave the decay
can be determined from a muon from the
second b-flavored hadron in the event. An
asymmetry in the two rates (B° vs B°) would
signal CP violation. This would be the first time
that CP violation is observed outside the
neutral kaon system

SUSY Higgs bosons. in the MSSM
there are 5 Higgs bosons: h?, H°, A° and H+
decaying through a variety of decay modes
to v, et, 1t t* and jets in final states.

Above: an example of a SUSY Higgs decay
to Tt in CMS. On the right is the
reconstructed tt mass spectrum

Sparticles. Production of sparticles may
reveal itself though some spectacular
kinematical spectra, with a pronounced
"edge" in the ¢*¢ - mass spectrum reflecting
%2 — €€ -~ production and decay. An
example of such a spectrum in inclusive

¢+¢ -+ Ems and of a 3 £* production event
are shown below



