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Division for experimental high Division for experimental high 
enegyenegy physicsphysics –– house B, 3. house B, 3. floorfloor

ATLAS

D0

Proton-proton
collisions

Top-quarks, new physics: 
super-symmetry, Higgs,...

PHENIX

ALICE

Heavy ion collisions
(eg. Pb-Pb)

Quark-gluon plasma,...

H1

Electron-proton
collisions

Proton 
structure,...

SoftwareGrid Electronics
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Researchers and Researchers and projectsprojects
ATLAS, D0ATLAS, D0
–– P. Eerola, V. Hedberg, G. Jarlskog (emeritus), O. P. Eerola, V. Hedberg, G. Jarlskog (emeritus), O. 

SmirnovaSmirnova, T. Åkesson., T. Åkesson.
GridGrid ((distributeddistributed data handling)data handling)
–– P. Eerola, B. P. Eerola, B. KónyaKónya, O. , O. SmirnovaSmirnova

ALICEALICE
–– H.H.--Å. Gustafsson, A. Oskarsson, I. Otterlund, E. Å. Gustafsson, A. Oskarsson, I. Otterlund, E. 

Stenlund. Stenlund. 
PHENIXPHENIX
–– H.H.--Å. Gustafsson, A. Oskarsson, E. Stenlund. Å. Gustafsson, A. Oskarsson, E. Stenlund. 
–– PhD students S. Rosendahl, E. PhD students S. Rosendahl, E. HaslumHaslum. . 

H1H1
–– L. Jönsson. L. Jönsson. 
–– PhD students M. Hansson, A. Knutsson, S. Osman.PhD students M. Hansson, A. Knutsson, S. Osman.
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CERN- projects

ATLAS and ATLAS and otherother projectsprojects
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Why do we need yet a bigger Why do we need yet a bigger 
accelerator? Particles…accelerator? Particles…
We know that there are quarks We know that there are quarks 

and leptons, but…and leptons, but…
therethere are OPEN QUESTIONS:are OPEN QUESTIONS:

How do particles obtain How do particles obtain 
masses? Through the masses? Through the Higgs Higgs 
mechanism? mechanism? 
Why does the Universe consist Why does the Universe consist 
of almost exclusively of of almost exclusively of matter, matter, 
not antimatter?not antimatter? CP violationCP violation
The The Dark MatterDark Matter in the in the 
Universe Universe –– SupersymmetricSupersymmetric
particles?particles?
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...and ...and forcesforces

We know that there are We know that there are 
four forces, but…four forces, but…
Can we unify Can we unify all the 4 all the 4 

forces into one theory?forces into one theory?
Can we unify Can we unify gravity and gravity and 

quantum mechanics?quantum mechanics?
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The Large Hadron Collider, The Large Hadron Collider, 
LHCLHC

Start 2007

To find out: 
• The mass problem –
Higgs?
• The Dark Matter of the 
Universe – supersymmetric
particles?
• How was the Universe a 
moment after BIG BANG?
• Matter vs Antimatter?
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The The detectordetector Sweden is Sweden is 
involvedinvolved in in -- ATLASATLAS

http://http://atlasexperiment.orgatlasexperiment.org//
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...and ALICE...and ALICE
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ATLAS experiment now...ATLAS experiment now...

Thu 26 Feb 2004 16:30 Mon 07 Feb 2005 13:30
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HiggsHiggs physicsphysics

WhyWhy dodo particlesparticles havehave a a 
massmass? ? 
The The HiggsHiggs mechanismmechanism (or (or 
somethingsomething similarsimilar) is ) is 
requiredrequired to to generategenerate
particleparticle massesmasses
BUT BUT HiggsHiggs particleparticle has not has not 
beenbeen foundfound yetyet!!
Present tests: Present tests: HiggsHiggs must must 
be be heavierheavier thanthan 115 GeV115 GeV
LHC: LHC: HiggsHiggs cancan be be foundfound ifif
massmass is 115is 115--1000 GeV1000 GeV
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... and for ALICE

DetectorDetector parts parts beingbeing builtbuilt
in Lundin Lund

Tracking detector
electronics for ATLAS TRT
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About the GridAbout the Grid

WEBWEB: get : get information information on on 
anyany computer in the worldcomputer in the world
GRIDGRID: get : get CPUCPU--resources, resources, 
diskdisk--resources, resources, tapetape--
resources on any computer resources on any computer 
in the worldin the world
Grid needs advanced Grid needs advanced 
software, software, middlewaremiddleware, , 
which connects the which connects the 
computers togethercomputers together
Grid is the future Grid is the future 
infrastructure of computing infrastructure of computing 
and data managementand data management
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CurrentCurrent NorduGridNorduGrid statusstatus
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CERN has CERN has eveneven otherother
plans...plans...

... like ... like sendingsending
neutrinos to neutrinos to ItalyItaly... ... 
to to observeobserve neutrino neutrino 
oscillationsoscillations
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WhatWhat dodo wewe dodo herehere in Lund?in Lund?

Who?Who? ATLAS/ATLAS/GridGrid--groupgroup has 5 has 5 physicistsphysicists and 2 and 2 engineersengineers..
Physics studies with ATLAS:Physics studies with ATLAS:
–– CPCP--violationviolation, , BB--physicsphysics
–– SupersymmetrySupersymmetry and and otherother ”new ”new physicsphysics””

Software Software developmentdevelopment:: GRIDGRID
ATLAS ATLAS detectordetector constructionconstruction:: TransitionTransition RadiationRadiation TrackerTracker (TRT)(TRT)
PossibilitiesPossibilities for for diplomadiploma worksworks
–– Physics simulations Physics simulations aboutabout CPCP--violationviolation, , supersymmetrysupersymmetry,…,…
–– GridGrid--developmentdevelopment and interface and interface betweenbetween physicsphysics and and GridGrid
–– ATLAS ATLAS detectordetector: : analysisanalysis of TRT test of TRT test beambeam data, TRT data, TRT modulemodule

installation and testinginstallation and testing
–– Muon Muon lablab

DiplomaDiploma worksworks: : contactcontact usus! ! Paula.eerolaPaula.eerola [at] [at] hep.lu.sehep.lu.se, , 
046046--222 7695222 7695

http://http://wwwwww..hep.lu.sehep.lu.se//

mailto:Paula.eerola@hep.lu.se
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Courses and summer coursesCourses and summer courses

””IntroductionIntroduction to to ParticleParticle Physics FYS225 (5p)”, Physics FYS225 (5p)”, JanJan--MarMar. . 
SeeSee http://http://www.hep.lu.sewww.hep.lu.se//staffstaff//eerolaeerola/fys225.html/fys225.html
CERN Summer Student CERN Summer Student programmeprogramme: : seesee
http://http://public.web.cern.chpublic.web.cern.ch/Public//Public/
–– 3 3 monthsmonths summer summer coursecourse at CERN, at CERN, inclincl. Research and . Research and 

lectureslectures. Full . Full salarysalary, , travelstravels are are reimbursedreimbursed!!
–– Ca 130 best students from CERN Ca 130 best students from CERN membermember statesstates
–– RequirementsRequirements: 3 : 3 yearsyears of studies of studies 
–– NextNext deadline: end of deadline: end of JanuaryJanuary 20062006

MoreMore info: info: contactcontact usus!!

http://www.hep.lu.se/staff/eerola/fys225.html
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