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Red: Universities (offering everything up 
through Ph.D) – Oslo, Bergen, Trondheim

Blue: University Colleges currently 
involved at CERN (offering up through 
master), some also involved in the 
ATLAS/ALICE experiment – and all 
technical students
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Geneva Airport LHC accelerator
LEP earlier 

CERN main site
SPS accelerator

CERN 2nd site
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Speakers age distribution
of 103 (of the 104) talks

28 female and 76 male 
speakers

4th ATLAS Physics Workshop
Athens, May 2003
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A. Verweij, TE-MPE. 28 April 2009, TE-TM meeting
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JOINT
Joint length: 120 mm
Cu U-profile: 155 mm x 20 mm x 16 mm
Cu wedge: 120 mm x 15 mm x 6 mm
Insulation:

- 2 U-shaped layers of kapton 
(240 mm x 0.125 mm thick)

- 2 U-shaped layers of G10 
(190 mm x 1 mm)

BUS
Cross-section Cu: 282 mm2

Cross section NbTi: 6.5 mm2

Kapton+isopreg insulation
RRR specification: >120
RRR experimental (D. Richter)
- RB bus: 223-276 (4 data)
- RQ bus: 237-299 (4 data)
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���� very powerful detectors needed ���� ���� ���� ���� ����

Proton/Proton collisions

1011 protons per bunch

Event rate in detectors : 

N » 1,000,000,000 interactions/s 

Interesting hard events are rare

Selection of 1 in

10,000,000,000,000
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History of the Universe

LHC probeextrapolation 
via precision 



� �

%� � � 
 � � � � � � � 	 � � 
 �



� :

8 	 � 
 �#� � � �� $
 � � � � � �#� 	 � 
 � � 
 �

Hydrogen Atom

More exotic particle observes in 
accelerators 
K- (kaon)

Beta decay 
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Supersymmetric particles = dark 
matter ?
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Gravitation and Quantum 
Mechanics 
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Look outside:

Look inside:
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Higgs

!!!!!! Close to 109 p-p coll/sec !!!!!
Gives H in this channel: 100/year

p, p, K,…

p, p, K,…

p, p, K,…

p, p, K,…
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ATLAS Detector

45 m

24 m

ATLAS superimposed to
the 5 floors of building 40

8 � � � 
 � � 	 � �3 � 438

7000 
Tons
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The ATLAS 
Collaboration

37 Countries
169    Institutions
2500  Scientific Authors total
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The World Wide Web provides 
seamless access to information that 
is stored in many millions of 
different geographical locations

The Grid is an infrastructure that 
provides seamless access to 
computing power and data storage 
capacity distributed over the globe
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– Magnet technology and super conductive 
systems

– Medical imaging and radiation treatment
– Information technologies (WEB, GRID) -

Grid is an emerging infrastructure that 
provides seamless access to computing 
power and data storage capacity distributed 
over the globe

– Surface science and materials 
– etc 

� 	 � � 
 , �� � � �� &	 $&
 � 
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– Technical students from Norway at CERN –
today there are 10 Norwegians out of 120 in 
total (in addition there are 40-60 Norwegian 
students directly linked to UiO, UiB)

– Industry Liaison and Technology Transfer 
activities 

– Norwegian Companies and Research 
Institutes 

– Physicists and engineers from Universities
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The major technology activities at CERN last 8 years: 
Construction of silicon modules for ATLAS (UiB, UiO) - Completed successfully 
PHOS detector readout for ALICE (UiB, UiO) - Ongoing
High Level Trigger development for ALICE (UiB, UiO) - Ongoing
Construction of cryogenics tanks for ATLAS (NTNU, UiO, Industry) - Completed 

succesfully

RD50 (UiO, SINTEF) – R&D work for future detector systems - Ongoing

4) � � � 
 � 
 � � 	 � � � 	 � � � � 
 � � �	 �



� �Frédéric Hemmer, CERN, IT Department

) 	 � � � 	 
 � � � � 
 �C� �� � � 	 � 9K

6� � � � 9
 � � � 
 $� �#$
 � � 	 � #
 � 
 � �
� 
 � � � 
 � �$	 	 9�$�9
 � � � � �� , $
 �
� � � � 
 � � � 	 � � � 
 � 
 � � ' 
 � 
 �

3 � &� � � 
 � � � 	 � � � � � 
 "� � � $$
 � �
� �� � $
 � � � 
 "�
� 
 � 	 � � � �� � $$� � � �� � � � � � 
 �
� � � � � � � 
 � � � �
 � � �� � � � 
 
 � � "�
� � � � � � 
 � � 	 � #
 � �� , �#	 � 
 � �
� 	 � � � � $� � 
 � �� -

%�� � $
 � � � 
 � � � $� � � 
 � � � � 
 �
$	 � � � 	 � � � �� � 
 � 
 � � �
� 
 � 	 
 � � 
 � -
6� � � $� 	 � � � � � $
 � � � 
 � 
 � �� � "�
� � � 	 
 � � �� , "� � 	 � �� 	 � �� , �
� � � � � 
 � � � � 	 � 
 -�


