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Apply to experience CERN first-hand !
Participants in the CERN Summer Student programme join research activities
and have lectures about particle physics from gifted lecturers

Every Summer about 100 students from around the world come to CERN as
Summer students, to learn about fundamental physics, participate in research, enjoy
the location near Geneva on the border of France and Switzerland,
and to form new friendships.

Places are awarded on a competitive basis, to students
who have finished the first years of their university
education that Summer (typically bachelor in

Science/engineering/computer science)

Application deadline is 28 January 2015

Travel + generous stipends paid
8-13 weeks in the
Summer of 2015
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An event display

2011-07-17 04:57:30 CEST source:Exercise2-Event08 lumiBlock:70 Atlantis

0 Z(m)

Llpassed L2:passed EF:passed
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What is this?



dE/dx (keV/cm)

Particle ID using dE/dx
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Drift tubes

Classical detection tecnique for charged particles based on
lonization of gas and measurement of the drift-time

Example: muon passing muon drift tubes

lonized

Cathode (HV-)
electrons dri

\\/\ \/\/‘\? \ " .
lons ,M“y\ \\
drift to
cathode

TRT: Kapton tube, = 4mm
MDT: Aluminium tube, & =30 mm

Charged particle




Example drift tube chamber: the
ATLAS tracker
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Heavy 1on collisions!

A EXPERIMENT

CATLAS




The ALICE TPC

HV electrode (100 kV)

inner and Quter
Containment Vessels
(150 mm, CO.)

field cage

readout chamber

Endplates housing
2x2x 18 MWPC _  .oer™
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* 845 < r < 2466 mm
« drift length 2 x 2500 mm
« drift gas Ne, CO,, N, (90/10/5)
= gas volume 95 m®

« 557568 readout pads



A SI strip tracker

Compact muon solenoid
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A detector cross-section, showing particle paths
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Real dimensions

25m

Tile calorimeters

LAr hadronic end-cap and
forward calorimeters

Pixel detector

LAr electromagnetic calorimeters

Toroid magnets
Muon chambers Solenoid magnet | Transition radiation tracker
Semiconductor fracker




Calorimeter showers

Example of

electromagnetic shower
(ATLAS)
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Resolution:
Energy
measurement of
particle jets

“calorimeter jet”

. “particle jet”

“parton jet”
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3 Jet event BABAR




The first event display again

ATLAS 2011-07-17 04:57:30 CEST source:Exercise2-Event08 lumiBlock:70 Atlantis

After applying pt
cut of 20 GeV only
2 tracks left

electron

muon

missing energy
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H —» WW candidate!

InDet Track index: 8
PT=52 749 GeV

n = -0286

@ = 1.804"

Px=52 723 GeV
Py=1.661 GeV
Pz=-15.304 GeV
Charge = -1

InDetTrack index: 177
PT=26.990 GeV
n=0773

@ = 7115982"
Px=.11.824 GeV
Py=24.262 GeV
Pz=23.021 GeV

@
Y

Yim
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ATLAS event display

15 E; (GeV)

Run Number: 154817, Event Number: 968871 E, (€)= 45GeV E, (€") = 40GeV
Date: 2010-05-09 09:41:40 CEST _ B
\\ n (e7)=0.21 n (e) =-0.38
R e :
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ATLAS event displa

@ATLAS

EXPERIMENT
http://atlas.ch

Run: 189280
Event: 143576946
2011-09-14 12:37:11 CEST
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A Cherenkov detector:
erKamiokap'de
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Muon neutrino produces muon

that produces Cherenkov ring




One of six v, —v, candidates In

12K

Charge(pe)

Super-Kamiokande |V
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_ Each package provides 200 Hz rate
Bunch crossing rate (A0 MHz) T

2.5 us

er-accept rate (75 kHz)
NN \““““““\N“““““N“N“““N“N“““““N“N\“\“N““N““““

Thiree T wm er Levels
R R

40 ms

Level-3 trigger-accept rate (200 Hz)

- Write to tape and
‘ . reconstruct

Level-1 trigger-

Level-2 trigger-accept rate (3.5 KHZ)SEuus=""



H — tt candidate
////// 3-prong Ty \~ ATLAS

EXPERIMENT

Run 190878,Event 2721965
Time 2011-10-12, 12:09 CEST

“..\
N # 1-prong T

P(T . PO = 72 GeV
P (T ™) = 45 GeV
E.m™ = 28 GeV
p.(jet) = 107 GeV
Coll. mass = 121 GeV




