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...with profound implicationsSilill

= - Ty Quarks

Forces

V(@) = ptoie+ N (ole)’ el

Leptons

The exact symmetries of the Lagrangian relating the weak and electromagnetic
interactions are broken by the vacuum: the photon remains massless while the W and
Z boson becomes massive. A mechanism “ a la Yukawa” gives mass to fermions.

A new scalar field pervades every corner of our universe.

G. Tonelli, CERN/INFN/UNIPI SIF_TRIESTE September 23 2013 3



1232 superconducting dipoles
15mlong at 1.9 K, B=8.33 T
Inner coil diameter = 56 mm

Max. beam-energy 7 TeV ( 7XTEVATRON)
Design Luminosity 103* cm2s-" (>100x TEVATRON)
Bunch spacing 24.95 ns

Particles/bunch 1.1 10"

Stored E/beam 362 MJ

Also : Lead lons operation
Energy/nucleon 2.76 TeV /u
Total initial lumi  10%” cm2 s

(B physics)

High Lumincsity

After the incident on the splices in 2008
3.5-4 TeV max beam energy

50ns bunch spacing, high “pile-up”
Max L~5-7x1033 cm-2s-1
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Many years of tough workiilili

The Letters of Intent for CMS dates back
to 1992. The LHCC gave the green light
on June 1993.

The accelerator was approved in 1994.

R T —

It took many years of tough work by
thousand of people facing un-precented
challenges to complete the construction
of LHC and of its complex detectors.
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A coincidence of signals in the tWolll
high resolution channels.
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