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CERN - Eine Einfihrung

[0 CERN - Organisation, Teilchenphysik, Forschung

[0 Beschleuniger und Experimente
B vom Wasserstoff zum schnellen Proton
B Experimente

[0 Der LHC - In Betrieb!
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The Twenty Member States of CERN

Member States (Dates of Accession)
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CERN Organisation

O CERN Council
Rat der Mitgliedsstaaten

2 Sitze und Stimmen pro
Mitgliedsstaat

Beobachter
O z.B. UNESCO, EU
4 Sessionen im Jahr

O Scientific Policy Committee

16 Mitglieder
5 Sitzungen im Jahr

O Finance Committee

alle Mitgliedsstaaten vertreten

Stimmenverteilung je nach
Abstimmungsthema
verschieden

5 Sitzungen im Jahr

A

o

- . -.‘Eé
R

B

Council Secretariat

(B. van den Stichelen)

EU Projects Office (S. Stavrev)
Legal Service (E.-M. Groniger-Voss)
Translation & Minutes (J. Pym)

Director-General
Rolf-Dieter HEUER

Director for Administration &

General Infrastructure
Sigurd Lettow

Resources Planning & Control

Finance & Procurement
(FP)

T.Lagrange

Deputy: C. Saitta

General Infrastructure
Services (GS)

T. Pettersson

Deputy: M. Tiirakari

Human Resources
(HR)

A.-S. Catherin

Deputy: J.-M. Saint-Viteux

Frr—

Directorate’s
Office

I. Bejar-Alonso
E. Rondio

E. Tsesmelis

f s

Director for Research &
Scientific Computing
Sergio Bertolucci

Review of Research Collaboration

Information Technology
Im)

F.Hemmer

Deputy: D. Foster

Physics (PH)
P.Bloch

Deputies: L. Mapelli,
L. Alvarez-Gaume

International Relations (F. Pauss)
Communication (J. Gillies)

Host States Relations (F. Eder)
Internal Audit (L. Esteveny)
Knowledge & Technology Transfer
(C. Parrinello)

Safety Commission (R. Trant)

VIP Office (W. Korda)

Director for Accelerators &
Technology
Steve Myers

Projects Office

Beams

(BE)

P. Collier

Deputy: O. Bruning

Engineering
(EN)

R.Saban
Deputy: S. Baird

Technology
(TE)

F. Bordry
Deputy: L. Rossi
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Menschen bei CERN - anuar 2011

Angestelite Distribution of All CERN Users by Nation of Institute on 6 January 2011
O Staff ;
m 2415 :
O Fellows
[] 423
Abgeordnete
O Wissenschaftler
[ ] 39
O Projektpersonal
[ ] 141
O Studenten ——
[ | 131 AUSTRIA 79
O Doktoranden I'.'..F:J-:FZII.-I REPUBLIC 187
m 149 FINLAND 4
; FRANCE 454
S
. Pl - ..- -
MALY 1438 | OTHERS 2 R 3 ; =
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CHINA B KOREA T ROMANIA 62
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HochEnergiePhysik

[0 Auf der Suche nach dem,
“"Was die Welt im Innersten zusammenhalt”

[0 Suche nach

B elementaren Teilchen
m Kraften
B Symmetrien
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Das Standardmod

. ist ...

O

... eine experimentell gut
bestatigte Beschreibung
unserer Welt auf der
Ebene der
Elementarteilchen

... eine
Zusammenfassung Alles
Wissens um die Natur
der kleinsten Teilchen

... sehr prazise, sogar so
weit, daB zuklnftige
Entdeckungen recht
prazise vorhergesagt
werden kénnen

Physics Department
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!&%stery Of mass

What causes particles to have mass? Why do the masses of fundamental particles differ so enormously -
the top quark is more than 200,000 times heavier than the electron?

A solution has been developed by several physicists and takes the name of Peter Higgs. According to
this, the whole of space is permeated by a field, similar in some ways to the electromagnetic field. As
particles move through space they travel through this field. The interaction between the particles and the
field is similar to the action of a viscous force felt by a particle moving through a thick liquid. The
stronger the interaction of the particles with the Higgs field, the more mass they appear to have.

We know from quantum theory that fields have particles associated with them, so if the Higgs idea is
right, there must be a Higgs particle. Finding it is the key to verifying whether our best hypothesis for
the origin of mass is indeed correct.
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Events/GeV

Excellent performances 2010

Excellent start-up in 2011:
already some 27/pb delivered
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LHC - Von der Idee zum Beschleuniger

OO0O00000000000

1982 :
1983 :
1985
1989 :
1994 .
1996 :
1996 :
2000 :
: AbschluB3 des LEP Abbaus
2003 :
2005 :
2008 :
2009 :

2002
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Erste Projektstudien

Z%-Ereignis am SpPS

Nobelpreis flir S. van der Meer und C. Rubbia
Beginn des LEP-Betriebs (Z Factory)
Zustimmung zum LHC durch das Council
Endgultige Entscheidung zum Baubeginn

LEP Betrieb bei 100 GeV (W Factory)

Ende des LEP Betriebs

Beginn der LHC Installation
Beginn der LHC Tests

Erste Betriebsaufnahme LHC
Physik!




Heat Exchanger Pipe
Beam Pipe 2
Superconducting Coils P

"~ Helium-Il Vessel

~ Superconducting Bus-Bar

Iron Yoke

Non-Magnetic Collars

Vacuum Vessel
Quadrupole

Bus Bars - Radiation Screen

? /— Y Thermal Shield
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Strahlenergie

25 ns

Strahlenergie = Protonenenergie e Anzahl der Wolken e Anzahl der Protonen pro Wolke

Protonenenergie: 7 TeV
bei hochster Intensitat:

Anzahl der Wolken pro Richtung: 2808

Anzahl der Protonen je Wolke: 1.05 ¢ 10
Strahlenergie (pro Richtung): 346 MJoule
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Gespeicherte Energie in den Magneten

E pipot = 0.9 ¢ L pjpoi® | 2Dipol
gespeicherte Energie in einem Dipol: 7.6 MJ
Gesamt fur alle 1232 Dipole im LHC: 9.4 GJ

Nimitz Klasse Flugzeugtrager (90000 t)
bei-Reisegeschwindigkeit von 20 kn

<K=

o JEnergie = V2 mv> ~ 10G]
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Beam Dump System

Dump block
TDE

- Dilution Kickers
MKBH MKBY
Beam 1 (4x) (6x)

particle free abort
of 3 pus

Kicker
strength A

Passive diluter

MSD
Extraction septum (3x5)

MSDA MSEDC
T
Illustration of kicker r

(15%)

Extraction kicker




er Beam Dump

0.7
m 3.5m

A 4

beam

1.7 g/lcm? 1.1 g/lcm3 1.7 g/lcm3

Entrance graphite TDE
window T dump block

l T concrete

@600 mm shielding

1.2bar N




Der LHC Beschleuniger - DPG - Bonn

17.03.2010

o

:
A"

"~ For 3 days all went perfectly
— well with beam...



http://elogbook.cern.ch/eLogbook/attach_viewer.jsp?attach_id=1025394
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The LHC repairs in detail

54 electrical interconnections
14 quadrupole magnets 39 dipole magnets fully repaired. 150 more Owver 4 km of vacuum
replaced replaced needing only partial repairs beam tube cleaned

3

A new longitudinal Mearly 900 new helium pressure 6500 new detectors are being

restraining system is being fited release ports are being installed added to the magnet protection

to 50 quadrupole magnets around the machine system, requiring 250 km of cables
to be laid

+ Kaltetechnik



slide by J6rg Wenninger

20th November 2009

A 14 months to repair, consolidate and re-commissioning all elements.
O Great relief on November 20" when both beams circulated again !!!

Der LHC Beschleuniger - DPG - Bonn

24

17.03.2010
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Detector characteristics

Width: 22m
Diameter: 15m
Weight:  14'500t



CMS Ereignis

Select: or A o m sm om
Muon
Electron
====== Neutral Hadron
Charged Hadron
————— Photon (-
®
4T ))
Silican
Tracker
Electromagnetic
A e
Hadron Superconducting
Calorimeter Solenoid

Transverse slice
through CMS

Iron return yoke interspersad
with Muon chambers
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Invariant mass distri-

Bfe-
35 pb-l

CMS Preliminary 2010
\s=7 TeV, L_=35 pb"’

A tribute to Levell and
HLT trigger capability and

flexibility
ete” widths:
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A beautiful Z

November 17, 2010

Invariant Masses

1o + p1: 92.15 GeV (total(Z) pr 26.5 GeV, ¢ -3.03)
o + pi3: 92.24 GeV (total(Z) pr 29.4 GeV, ¢ +.06),
Lo + 190 70.12 GeV (total pr 27 GeV),

g + pp: 83.1 GeV (total pr 26.1 GeV).

Hecopen m - Invariant Mass of 4p: 201 GeV



p;(p) = 18 GeV o

p\{iS(Th) = 26 GeV
My;s (I-I;T_h) = 47 GeV
m. (1,ET™") = 8 GeV
E?'Ss = 7 GeV

WATLAS
A EXPERIMENT

Run Number: 160613, Event Number: 9209492
Date: 2010-08-03 02:12:37 CEST

-3

Z — TT S, i
muon Candidate in 7 TeV Collisions’, i~ -

1
360

3-prong hadronic
tau decay



. pr jetl1=670 GeV,
hest mass di-jet | jet2-610 Gev, my=3.7 Tev

Run Number: 166466, Event Number: 78756195

Date: 2010-10-08 08:05:57 CEST

17 Nov 2010 Pippa Wells, ATLAS 32



8 jets with p>60 GeV

8-jet event

Run Number: 166198, Event Number: 100726931

Date: 2010-10-05 03:27:52 CEST

17 Nov 2010 Pippa Wells, ATLAS 33



©

- largest energy jump (X14) in the history
of heavy-ion physics!

Pb+Pb @ sqrt(s) = 2.76 ATeV

2010-11-08 11:29:52

Fill : 1482

Run : 137124

Event : 0x0000000042B1B693




Weitere Aktivitaten am CERN
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Was ist Antimaterie?

A el

[0 Einstein Rk t;é; )
. L
B “Materie ist kondensierte Energie!” - - :
[0 Dirac "4 W A < ¢
B "Teilchen enstehen immer in Paaren, R (Ve A~
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relative dose (%)

Anwendung von Antimaterie - Tumorbekdampfung

100 __ X-rays
20
60
40 protons T
20 carbon ions
tumour
0 1 1 1
0 5 10 15

penetration depth in tissue (cm)

B abagical B'ec an Callz

ACE Experiment bei CERN
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Cylindrical sample holder \ — \
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Fragen ?

£ &
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