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10°s 300000 Jahre 10°Jahre  15-10° Jahre

Energie 10"Tev 10" Tev 1 TeV

LHC: 14 TeV
Temperatur 160 Mio Mrd°C 1700 Mrd°C 11000°C
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" ATLAS Teilchendetektor




. Collision Event
2009-12-08, 03:45 CET with 2 Jets

Run 141994, Event 566308




Struktur der Materie

Kristall Molek il Atom Atomkern Proton

Elektron

Groflenverhaltnisse:

1/10.000.000 1/10 1/10.000 1/10 1/1000
typ. GroRe:
-9 -10 -14 -15 -21
0,01m 10 m 10 m 10 m 10 m <10 m

typ. Enerqgie fur experimentelle Untersuchuna:

0,001eV 0,1eV leV 1 MeV 1 GeV >1 TeV




Notwendige Materiebausteine

Bausteine fur Proton & Neutron -> Atomkerne

} Radioaktivitat: Fusion in Sonne

quarks

leptons

Hulle der Atome

+ Antiteilchen



Bekannte Materiebausteine

1. 2. 3.

quarks

leptons

Familie:

zunehmend massiver
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Vier bekannte Krafte

Gravitation elektromag. Kraft schwache Kraft starke Kraft

1 Photon 3 Bosonen 8 Gluonen
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Uberblick
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Massenerzeugung durch Higgs- Teilchen
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Einzig gefundenes Higgs
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Der LHC- Beschleuniger

Mikroskop: hochste Energie -> kleinste Strukturen
E=mc?: hochste Energie -> schwerste Teilchen
Physik&Technologie: hohe Energie -> grol3er Umfang

-> starke Magnetfelder
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Heat Exchanger Pipe
Beam Pipe
Superconducting Coils /

Spool Piece

Bus Bars s Superconducting Bus-Bar

\

~— lron Yoke

— Non-Magnetic Collars

. ~ Vacuum Vessel
Quadrupole

Bus Bars ~__—— Radiation Screen

—— Thermal Shield

The

¥ 15-m long
' \ Bus Bar Tube
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Diode Feed Throughs

Auxiliary




Supraleitende
Ablenkmagnete

Supraleitender
Draht
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e Strahl:

e Magnete:

* Tunnel:

LHC: Daten & Fakten

Energie der Protonen 7 TeV
Strom der Protonen 0,58 A
-> gespeicherte Strahlenergie 100 kWh

max. Magnetfeld 8,33 Tesla
Betriebstemperatur -271°C

Anzahl d. Ablenkmagnete 1232

Lange eines Ablenkmagnets ca.14 m
gespeicherte Energie ca. 3000 kWnh
Umfang ca. 27 km
Kollisionszonen fur 4 Teilchendetektoren

Tunnellage 100-170m unterirdisch
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Prinzipieller Aufbau des ATLAS- Detektors (Querschnitt)

o ™y

. Myon- Detektor

. Energiemessung fur
Hadronen

Energiemessung fur
Elektron&Photon

. Magnet zur Spur=

Krimmung
Spurdetektor

o Strahlrdhre







- T

' L] |

S i =L T i
= e A = T

Wy

Lofim







Magnetspulen des Toriodmagneten







Spurdetektor & Energiemessdetektoren
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ATLAS DETECTOR CONTROL

ATLAS-
Detektorstatus

Im November 2009
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LHC: Strahl- Kollimation Reaktionen

ollimator

—

=
é 6/
..hotAenergetischer 140 m

Teilchen vor ATLAS

Strahl

http://atlas.ch
first beam event seen in ATLAS






Candidate
Collision Event
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I EXPERIMENT

2009-11-23, 14:22 CET
Run 140541, Event 171897

http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html
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1 EXPERIMENT

2009-12-06, 08:38 CET
Run 141749, Event 171059

Collision Event
with Muon Track

B N e N e

L A A A A

A A A A A A A
FYYYVYY b

h ok kA A A A A A A b A
A b A Ak b A A A Ak h _k_
Y T T Y YT Y YYYCYTY

http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html
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2009-12-060, 10:03 CET
Run 141749, Event 405315

Collision Event




_ATLAS |
JLEXPERIMENT \

AE9-12-06, 1@:24 CET
Run 141749, Event 468665

Event with
Kg— mt+m—
Candidate
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| Rekonstruktion
'kurzlebiger Tellchen

ATLAS ®Data
K2 Invariant Mass 1 Simulation
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7 EXPERIMENT

Date: 2010-07-18 11:05:54 CEST

onen

| Run Number: 159224, Event Number: 3533152

— 180 ET (GeV)
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Ein
Higgs-
Tellchen

leider nur
Computer-
Simulation




Teillchenphysik komplett, wenn Higgs gefunden ?

Antwort: Nein !

Viele offene Fragen:

(1) Ist Higgs wirklich Ursprung der Teilchenmassen ?

(2) Gibt es eine Vereinheitlichung der vier Krafte ?

(3) Gibt es weitere Teilchenfamilien ?

(4) Was ist die Natur der "Dunklen Materie" im Universum ?

(5) Gibt es weitere Raumdimensionen ?




Der Weg zur

Elektro- . Vereinheitlichung aller Krafte ?
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Weltere Materiebausteine ?
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SuperSymmetrie zwischen Materie- & Kraftteilchen ?

quarks

leptons

SuperSymmetrie- Teilchen <- ?-> Dunkle Materie



Bestandtelle unseres Universums

5% Materie «..... adg = - om 5% Matter A .

25% Dunl{lE Materie P 00 7, 'J"«E EE;; '—"Ii-!-_.!

70% Dunkle Energie s



Weltere mikroskopische Raumdimensionen ?

Schwerkraft ///
\‘: >

Schwerkraft

-

unser dreidimensionales
Universum

Extra-Dimension
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LHC- Teilchenphysik in Deutschland

gefordert durch
Bund & Lander:

GEFORDERT VOM

* Bundesministerium
£ 5 fiir Bildung
und Forschung

Deutsche
Forschungsgemeinschaft

UFG




LHC&Detektoren: Computing- und Daten- Grid

o CGEE

Enabling Grids
for E-sciencE

——
Open Science Grid




CERN: Geburtsplatz des WorldWideWeb ! )

Q50430

ORGANISATION EUROPEENNE POUR LA RECHERCHE NUCLEAIRE
CERN EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

STATEMENT CONCERNING CERN W3 SOFTWARE RELEASE INTO PUBLIC
DOMAIN

TO WHOM IT MAY CONCERN

Introduction

The World Wide Web, hereafter referred to as W3, is a global computer
networked information system.

The W3 project provides a collaborative information system independent
of hardware and software platform, and physical location. The project spans
technical design notes, documentation, news, discussion, educational material,
personal notes, publicity, bulletin boards, live status information and numerical
data as a uniform continuum, seamlessly intergated with similar information in
other disciplines.

The information is presented to the user as a web of interlinked
documents .

Acces to information through W3 is:

- via a hypertext model;

- network based, world wide;

- information format independent;

- highly platform/operating system independent;
- scalable from local notes to distributed data bases.

Webs can be independent, subsets or supersets of each other. They can be
local, regional or worldwide. The documents available on a web may reside on
any computer supported by that web.

Declaration
The following CERN software is hereby put into the public domain:

- W 3 basic ("line-mode") client
- W 3 basic server
- W 3 library of common code.

CERN's intention in this is to further compatibility, common practices,
and standards in networking and computer supported collaboration. This does
not constitute a precedent to be applied to any other CERN copyright software.

CERN relinquishes all intellectual property rights to this code, both source
and binary form and permission is granted for anyone to use, duplicate, modify
and redistribute it.

CERN provides absolutely NO WARRANTY OF ANY KIND with respect
to this software. The entire risk as to the quality and performance of this software
is with the user. IN NO EVENT WILL CERN BE LIABLE TO ANYONE FOR
ANY DAMAGES ARISING OUT THE USE OF THIS SOFTWARE, INCLUDING,
WITHOUT LIMITATION, DAMAGES RESULTING FROM LOST DATA OR
LOST PROFITS, OR FOR ANY SPECIAL, INCIDENTAL OR CONSEQUENTIAL
DAMAGES.

Geneva, 30 April 1993
| H { / R
U WS e W W/

/
' W. Hoogland H. Weber
Director of Research Director of Administration
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