The LHC as a microscope









I—gravitation -
energy
reached

~ 2010

~ 1970

~ 1900

101° GeV J—

1016 GeV ———
104 GeV —f—

100 GeV
10 GeV
1 GeV
100 MeV
10 MeV
1 MeV
100 keV
10 keV

1 keV
100 eV
10 eV
leV

100 meV
10 meV

Planck scale (Mp)

GUT ? (required forcharge
guantisation in nx1/3)

Ng ?

t, Z,W, H, EWSB

w, b, U B

tc,np, r,f

m, s, p, QCD

u, d, nuclear binding E
]

core of Sun

atomic binding E
n's
Lo l

g. 9










Dipole
Collima ,_
=g
Injection
Collinyator
1 Juad
Dipole
=

RF cavities

Collision/
Experiment

Collimator

«

Dipole

=







~
d

=N @5




Cross sections

proton - (anti)proton cross sections
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Relative beam sizes around [P1 (Atlas) in callision

Let’s play with it!



http://lpc.web.cern.ch/lumi2.html
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Time in stable beams (2016 y
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s LHC 2016 RUN (6.5 TeV/beam)

—o— ATLAS 38512 fb™!
40H_o— CMS 40.986 fb !
—o— LHCb 1.879 fb™!

—o— ALICE 13.393 pb ™!
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CMS Experiment at the LHC, CERN
Sun 2011-Aug-07 05:00:32 CET

Run 172822 Event 2554393033 i
C.O.M. Energy 7.00TeV =
H>ZZ>4mu candidate & s




Input vector size

8x107 channels

2 MB per event (zero suppression)

Variable size

Simulation

40 MHz, 1.5 kHz stored

24h7, 6 months per year operations
5x10'° collisions produced,10!!
events recorded

O(100) PB of data

Much higher stat. that real events

Both X and y stored




Silicon
Tracker

Electromagnetic
Calorimeter

Hadron

Calorimeter ~ Superconducting
Solenoid

Om Tm 2m 3m
| | ] |

1]

Iron return yoke interspersed

with Muon chambers

4m 5m 6m
| 1 |

Key:
Muon Electron

Neutral Hadron (e.g. Neutron)

Charged Hadron (e.g. Pion)
Photon




4T

-?g

Silicon

||JL [T 111
Tracker

i
%
=
=
=
=
==
=
==
.
=
==
=
=
=
S
o
hy
s
N
o
S

Electromagnetic™
Calorimeter

Hadron
Calorimeter

Superconducting

Solenoid

Iron return yoke interspersed
0 lm Tm

with Muon chambers
2m 3m 4m 5m 6m
1 ] I 1 l |
Key:

Muon Electron

Charged Hadron (e.g. Pion)

Neutral Hadron (e.g. Neutron) Photon




Silicon
Tracker

Electromagnetic
Calorimeter

Hadron

Calorimeter ~ Superconducting
Solenoid

Om Tm 2m 3m
| | ] |

1]

Iron return yoke interspersed

with Muon chambers

4m 5m 6m
| 1 |

Key:
Muon Electron

Neutral Hadron (e.g. Neutron)

Charged Hadron (e.g. Pion)
Photon




D)

Silicon
Tracker

Electromagnetic
Calorimeter

Hadron

Calorimeter ~ Superconducting
Solenoid

Om Tm 2m 3m
| | ] |

1]

Iron return yoke interspersed

with Muon chambers

4m 5m 6m
| 1 |

Key:
Muon Electron

Neutral Hadron (e.g. Neutron)

Charged Hadron (e.g. Pion)
Photon




Silicon
Tracker

Electromagnetic
Calorimeter

Hadron

Calorimeter ~ Superconducting
Solenoid

Om Tm 2m 3m
| | ] |

1]

Iron return yoke interspersed

with Muon chambers

4m 5m 6m
| 1 |

Key:
Muon Electron

Neutral Hadron (e.g. Neutron)

Charged Hadron (e.g. Pion)
Photon




Silicon
Tracker

Electromagnetic
Calorimeter

Hadron

Calorimeter ~ Superconducting
Solenoid

Om Tm 2m 3m
| | ] |

1]

Iron return yoke interspersed

with Muon chambers

4m 5m 6m
| 1 |

Key:
Muon Electron

Neutral Hadron (e.g. Neutron)

Charged Hadron (e.g. Pion)
Photon




—
I .




BACKUP




