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Electromagnetic wawe is trawveling, pushing particles along with it ;

Electromagnetic Wave
as seen from above
(red is +, blue -)
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Fositively charged particles [J}I cloze to the crest of the
E-M wave experience the most force forward; those
closer to the center experience less of a force. The result
iz that the particles tend to move together with the wawve,
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Magnetic field bends
path of charged particle.

Current

Square wave
electric field
accelerates
charge at
each gap
X} crossing.
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PS vs. AGS
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AGS vs. SPEAR
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The Standard Model of

Particle Interactions
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SPS vs. Fermilab
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Robert Rathbun Wilson
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Pastore: Is there anything connected with the hopes of this accelerator that
in any way involves the security of this country?

Wilson: No sir, [ don't believe so.
Pastore: Nothing at all?

Wilson: Nothing at all.

. John Orlando Pastore
Pastore: It has no value in that respect? (1907 —2000)

Wilson: It has only to do with the respect with which we regard one another,
the dignity of men, our love of culture. It has to do with whether we are
good painters, good sculptors, great poets. I mean all the things we
really venerate in our country and are patriotic about.

It has nothing to do directly with defending the country

except to make it worth defending. \ )
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Collider = accelerator + accelerator

Stanford linear collider
————— Electrons (¢7)
————— - Positrons (¢*)
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LEP vs. Tevatron
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The Standard Model of

Particle Interactions
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SSC vs. LHC and...

Superconducting SuperCollider
40 TeV (=20 TeV + 20 TeV)

=i & 80 km
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History of the Universe
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CERN Accelerators

(not to scale)
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LHC: Large Hadron Collider

SPS: Super Proton Syanchrotron

AD: Antiproton Decelerator
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LHC DIPOLE : STANDARD CROSS-SECTION
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The structure of an event

Warning: schematic only, everything simplified, nothing to scale, ...

Incoming beams: parton densities
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Hard subprocess: described by matrix elements
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Resonance decays: correlated with hard subprocess



Initial-state radiation: spacelike parton showers
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Final-state radiation: timelike parton showers
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Many hadrons are unstable and decay further
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Descente de la derniére bobine de I'aimant to
Descent of the last coil of the barrel toroid magn

08.2005

Arrivée de I'un des 15 éléments du détecteur
a 100 m sous terre

Arrival of one of the 15 elements of the detector
100 m underground

01.2007

Les photomultiplicateurs du calorimétre
électromagnétique
Photomultipliers of the ECAL calorimeter
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Phenomenology : Standard Model Higgs at LHC (l)

H° production at hadron colliders:
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ZLHE Supersymmetry

Particles

MSSM

Supersymmetric “shadow” particles
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CIXFR] Extra Dimensions
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Will the LHC create a black hole?
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LHC 2010

LUMINOSITIES AT CMS
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RESONANCES IN DIELECTRON MASS
SPECTRA
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RESONANCES IN DIMUON MASS
SPECTRA
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W AND Z BOSONS AT CMS

CMS preliminary 2010
- e

\s=7TeV

T

CMS pnllmmary 2010 \s=7TeV
> 2000 L e
& W —) uv [ret=3spp
o~
\10000; 3 ]
-g ] W=y
) W Ewk-t
> B Qco
]
1=
e
o
o
E
=
c

number of events / 2 GeV

20 40 60 80 100 120
M [GeV]
CMS prelnmmary 2010 \s = 7 TeV
Z—)Lqu. Im-:s;m'
-~ a3
o 2w
B e
W

100

150 20
M(u'w) [GeV]

number of events / 2.5 GeV

g
L

£

3

s eviiarsw ]

A
o
w

60
&, [Gev]
cms prelummar/ 2010 \s=7TeV
F L > x
I L Iz dt = 35 pb’

number of events / 2 GeV

150
M(e'e) [GeV]

Events / 9.0 GeV/c?

12 | QUBAN S B AR Reea o
L B TTBar -
10_Z—) 5T e
[ Wz pp
L 2w pv-
- CJaco -
8" Wz
[ « DATA
6- CMS Preliminary 2010 —
r L, =17 pb"\5 =7 Tev-
4/

% 20 40 60 80 100120 140 160 180

visible Mass[GeV/c]




el

ATLAS Preliminary
Vs=7 TeV

== Data | L=36.3 po’

m— PYTHLA

MC (Pythia LO + Parton Shower, normalised to data)
Statistical errors only

anti-k, R=0.6
ly™<2.8

1/n n_,(bins)

—_ =k =k =k ek ek
o o o o o o o©Q
o - =) th FS 4] na

—

107

= I I I I I I I I I I I

E MG (Pythia LO + Parton Shower, normalised to data)
E Stafistical errors only

£ —-— Dalafhmuea o’

_E =
- —— PYTHIA 3
E ~ 3
Z anti-k, R=0.8 3
:_ |5th|::2.3 _:
E —— E
E ATLAS Preliminary 4

[ \/s=T TeV

_E t

[ 1 | | L

=21 22 23 =24 =25 26 =27 =28 =29 =10=11=12

jet multiplicity




- 2011. 2. 19.

- 2011. 3. 13.

- 2011. 3. 24.

2011 LHC

AKX 7F A
7 TeVO|M S& Al

A HO[HS| 2=



AR



