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Eine EinfUhrung

— die Organisation "CERN”
— das Labor des CERN

— Hochenergiephysik

— Beschleunigeranlagen

— LHC First Light and Last Beam 2008

— Experimente
— Spin-Offs
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Dr. Sascha Marc Schmeling ¢ CERN



| .CERN.=,Das Laboratorium

insgesamt
e 19 Teil-Standorte
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CERN Organisation

CERN Rat

Sectors

Council Secretariat

(B, var den Stichelen)

EUl Projects Office (5. Stavrav)
Legal Service (E-M. Graniger-yoss]
Transkation & Minutes (), Pyrn)

Director-General
Rolf-Dieter HEUER

Directorate’s
Office

I, Bejar-Alanso
E Rondio
E_Teesmelis

External Relations (F. Pauss)
Cammunication (1. Gillies)

Hast States Relations (F. Eder)
Internal Audit [L Esteveny}
Knowledge & Technology Transfer
I Parrinello)

Satety Commisssion {R. Trant}

VIR Office (W. Kaorda)

Director for Administration &
General Infrastructure
Sigurd Lettow

Resaurces Planning & Control

Director for Research &
Scientific Computing
Sergio Bertolucci

Review of Research Collaboration

Director for Accelerators &
Technology
Steve Myers

Projects Office

Finance & Procurement
iFP)

T. Lagrange

Deputy: C. Saitta

General Infrastructure
Services (GS)

T. Pettersson

Deputy: M. Tiirakari

Human Resources
(HR]

E. Chlaweri

[eputy: A-5. Catherin
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Information Technology
{IT)

F. Hemmer

Deputy: O, Foster

Physics (PH)

F. Blach

Deputies: &, Gonldec,
L. Alvarez-Gaurmse

Beams

(BE}

P. Collier

Deputy: 0. Bruning

Engineering
[EM}

V. Vuillermin
Deputy: R. Saban

Technology
(TE)

F. Bardry
Deputy: L. Rossi




MEMBER STATES

AUSTRIA 58
BELGIUM 98
BULGARIA 5
CZECH REPUBLIC 180
DENMARK

FINLAND

FRANCE

GERMANY

GREECE

HUNGARY k
ITALY 1543
NETHERLANDS 63
NORWAY 70
POLANLY 175
PORTUGAL 109
SLOVAKIA 46
SPAIN 270
SWEDEMN 74
SWITZERLAND 344
UNITED KINGDOM 645

5909

OBSERVER STATES
INDILA 93
ISRAEL frd
JAPAN 182
RLISSTA G40

TURKEY 35
LSA 1278

2592

OTHER STATES

ARGENTINA 8
ARMENLA 17
AUSTRALIA 13
AZERBALIAN I
BELARLS 23
BRAZIL i)
CANADA e
CHILE

CHINA
COLOMBIA

CROATTA
CUBA
CYPRUS
ESTONIA
GEORGIA
ICELAND
[RAMN
IRELAND
KOREA
LITHUANIA

oo S

P

CERN User 2008

MEXICO
MONTENEGRO
MORODCCO
NEW ZEALAND
PAKISTAN
ROMANIA
SERBIA
SLOVEMIA
SOUTH AFRICA
SREI LANKA

TATWAM
THAILAND
UKRAINE
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HochEnergiePhysik

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

Suche nach
— elementaren Teilchen
— Kraften
— Symmetrien
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ique des articule Cosmologie
Astrophysique

Astronomi

Géophysique

-15
10 m = 0,000000 000 000 001 m D Bertola/CERN
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. -Geschichte des Universums
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1954 2004

Leptonen

e-Neutrino p-Neutrino  t-Neutrino

<

“

¥

Standardmodell

Bosonen

Photon Z°

EM  Weak

Weak

EM  Weak

Weak Weak Weak
Elektron Myon Tauon
EM  Weak EM  Weak EM  Weak
Quarks
up charm fop

EM  Weak STro.ng
down

A

EM  Weak STro.ng

EM  Weak STro‘ng
strange

C ,

EM  Weak STro.ng

EM  Weak STro.ng
bottom

C -

EM  Weak STro.ng

Gluonen

STro.ng

Dr. Sascha Marc Schmeling ¢ CERN




!&gr‘ﬁ/stery Of Mmass

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. zooo B
T *
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- Methoden,der Hochenergiephysik

Erreichen hoher Energien mit Beschleunigern:

— naturliche Beschleuniger
e Astroteilchenphysik

— kUnstliche Beschleuniger
e Teilchenphysik

Untersuchung der Wechselwirkungen von Materie und
Antimaterie mit Detektoren

Dr. Sascha Marc Schmeling ¢ CERN




1954 2004

Dr. Sascha Marc Schmeling ¢ CERN

14



Beschleuniger bei CERN

SPS
ATLAS

East Arsa
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1983

1985 .
1989 :
1994 .
1996 :
1996 :
2000 :
: Abschluf3 des LEP Abbaus
2003 :
2005 :
2008 :

2002

1982 :

LHC

- Vonyderddee zum Beschleuniger

Erste Projektstudien
: Z0-Ereignis am SpPS

Nobelpreis fur 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

2009 : Physik!
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LHC Tunnel
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Herausforderung: Strahlenergie
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Strahlenergie

Strahlenergie =
Energie eines Protons im Strahl

x Anzahl der Protonen pro Wolke

particle free abort gap Kicker

x Anzahl der Wolken pro Strahl o of3ps )\ e el
Kicker constant angle
strength A \ Beam dump

g block
Energie eines Protons: 7 TeV ‘
Protonen pro Wolke: 1,05 ¢ 1011
Time
WOlken pro S trahl: 2 8 O 8 Ilustration of kicker risetime
Strahlenergie: 346 M)
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\%zhl 1 Septum

zur Ablenkung
des Strahls h/v

Kicker-Magnet Beam Dump

Block

ca.700 m

Schneller
Kicker-Magnet

ca.500 m

AB - Beam Transfer Group
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Gesamtstrahl.aufeinen Kupferblock

< 2m >
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S Beam.Dump Block - Layout

Strahl-Absorber
(Graphit)

Beton-
Abschirmung

L.Bruno
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Heat Exchanger Pipe

Beam Pipe

Superconducting Coils

Helium-Il Vessel

Spool Piece

Bus Bars ~ Superconducting Bus-Bar

- Iron Yoke

Non-Magnetic Collars

Vacuum Vessel
Quadrupole

Bus Bars - Radiation Screen

- Thermal Shield

The
15-m long
LHC cryodipole

Auxiliary
Bus Bar Tube

. Instrumentation
Pmtgit{;gr; Feed Throughs



SpuléhanordaunRg in den ,Dipolen®
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kl

Eine von 1800 Verbindungen zwischen
“Stpraleitenden Maagneten im LHC

20 superconducting bus
bars 600 A for corrector

To be connected:

 Beam tubes

* Pipes for helium
» Cryostat
 Thermal shields

 Superconducting | [ 42 sc bus bars 600 A for corrector
cables magnets (chromaticity, tune, etc....)
' " 10 + 12 sc bus bars for 6 kA (special
quadrupoles)



Magnetenergie

Energie in allen 1232 Dipolen: 9,4 GJ '“%_{: e
... pro Sektor reduziert auf 1,3 GJ w« ' b

Unkontrollierte Energieableitung wird
verhindert durch

Strom-um-leitung durch Bypass-
Dioden

Energie wird durch einen
Schalter auf eine
Widerstandsbank geleitet, die
sich auf 300 2C aufheizt

13 kA Schalter aus Protvino, Russia
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_ Strahl Rundum
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62063, Event 2433, Orhit 15231634, BX 680

e
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il =i |

Run 620632, Event 2433, Orbit 15231624, BX 680




English | Frang

"

LHC 2008

Events

The Large Hadron Collider is the largest and most complex
scientific instrument ever built and the highest energy particle
accelerator in the world. The accelerator is located 100 m

underground and runs through both French and Swiss
territory.

Year 2008 marks the culmination of 20 years of work by

physicists, engineers, technicians and support staff from over
20 different countries.
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Dietpcdor characleristics

Widits 23
Digmeter: 15m

Wheigha: 1450




CMS Event

Select: om e ;»rln i o sm - "
Muon
——— Electron /ﬂ'\
————— Neutral Hadron _ 8 \
Charged Hadron _ {"’f \‘\_ .
————— Photon @\ )

Silican

Tracker

Calarimeter

Electramagnetic K\ /

H"‘-.
Hadron \"\;f Superconducting

Calorimeter Solenoid

Iran return yoke interspersad

Traneverse slice with Muon chambers
through CMS
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Spin-Offs
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Fragen ?

THAT CONMCLUDES MY
TWO-HOUR PRESENTA-
TIOMN. ANY QUESTIONS?

D 2003 Uniled Fealure Syndicale, Inc.

wwny dilbert.com  scoitadama®soloom

DID YOU INTEND THE
FRESENTATION TO BE
INCOMPREHENSIBLE,
OR DO YOU HAVE SOME
SORT OF RARE "POWJER-
POINT" DISABILITY?

& 2003 Unfted Festure Syndionts, Ing

gliloa

m R

ARE THERE

ANY QUESTIONS

ABOUT THE
CONTENT?

THERE WAS
CONTENT?

(N




