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Researchers and Researchers and projectsprojects
ATLASATLAS
–– P. Eerola, V. Hedberg, G. Jarlskog (emeritus), S. P. Eerola, V. Hedberg, G. Jarlskog (emeritus), S. SeidelSeidel ((visitorvisitor), O. ), O. 

SmirnovaSmirnova, T. , T. ÅÅkesson.kesson.
–– MSc student C. MSc student C. LaaksometsLaaksometsää..

GridGrid ((distributeddistributed data handling)data handling)
–– P. Eerola, J. P. Eerola, J. JJöönemonemo, B. , B. KKóónyanya, O. , O. SmirnovaSmirnova..

ALICEALICE
–– P. Christiansen, H.P. Christiansen, H.--ÅÅ. Gustafsson, A. Oskarsson, I. Otterlund . Gustafsson, A. Oskarsson, I. Otterlund 

(emeritus), E. Stenlund.(emeritus), E. Stenlund.
–– MSc student Ph. Gros.MSc student Ph. Gros.

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

H1H1
–– L. JL. Jöönsson. nsson. 
–– PhD students M. Hansson, A. Knutsson, S. Osman.PhD students M. Hansson, A. Knutsson, S. Osman.

ILCILC
–– V. Hedberg, L. JV. Hedberg, L. Jöönsson, A. Oskarsson.nsson, A. Oskarsson.

LundLund--HEPHEP graduategraduate schoolschool
–– PhD students N. PhD students N. BoelaertBoelaert, A. , A. DobrinDobrin, J. Groth, J. Groth--Jensen, W.Jensen, W.--N. N. JiJi..
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ATLAS experiment at the Large ATLAS experiment at the Large 
Hadron Collider, LHCHadron Collider, LHC
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Why do we need yet a Why do we need yet a 
bigger accelerator?bigger accelerator?

We know that there are 6+6 We know that there are 6+6 
quarks and leptons and quarks and leptons and 
how they interact, buthow they interact, but……

THERE ARE MANY THERE ARE MANY 
IMPORTANT OPEN IMPORTANT OPEN 
QUESTIONS:QUESTIONS:
What is the origin of particle What is the origin of particle 
masses? Is masses? Is isis the the Higgs particleHiggs particle??
Why does the Universe consist of Why does the Universe consist of 
matter, and not matter+ matter, and not matter+ 
antimatter?antimatter?
Few % of Universe is known Few % of Universe is known 
matter, and 25% matter, and 25% Dark MatterDark Matter ––
is is isis made of made of supersymmetricsupersymmetric
particles?particles?

Can we unify Can we unify all 4 all 4 
fundamental forces within fundamental forces within 
one single theory?one single theory?

Can we unify Can we unify gravity and gravity and 
quantum mechanics?quantum mechanics?
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The Large Hadron Collider, LHCThe Large Hadron Collider, LHC

Start 2007: pilot Start 2007: pilot runrun at 900 GeV. First at 900 GeV. First 
physics physics runrun 2008 at 14 TeV.2008 at 14 TeV.

To find out: To find out: 
•• The mass problem The mass problem ––
Higgs?Higgs?
•• The Dark Matter of the The Dark Matter of the 
Universe Universe ––
supersymmetricsupersymmetric
particles?particles?
•• Matter Matter vsvs Antimatter Antimatter ––
CP violation?CP violation?

pp collisions at pp collisions at √√ss = 14 = 14 TeVTeV, ,  
bunch crossing rate = 40 bunch crossing rate = 40 
MHzMHz
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The ATLAS experimentThe ATLAS experiment

http://http://atlasexperiment.orgatlasexperiment.org//
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ATLAS installationATLAS installation

Toroid magnets
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ATLAS Transition
Radiation Tracker
(TRT), electronics 
and design partly in 
Lund

Cosmic muon
recorded in 
ATLAS
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SomeSome physics physics highlightshighlights::
1. 1. HiggsHiggs physicsphysics

bbH

γγ
ZZ* -> llll

••The The HiggsHiggs mechanismmechanism (or (or somethingsomething
similarsimilar) is ) is requiredrequired to to generategenerate particleparticle
massesmasses
••Present tests: Present tests: HiggsHiggs must be must 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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u

μ τ
eν

bd
tc

μν τν

e
The Generations of Matter

s

SPIN ½
FERMIONS

2. 2. SupersymmetrySupersymmetry (SUSY)(SUSY)

•• SUSY provides an excellent candidate for dark matter: the spinSUSY provides an excellent candidate for dark matter: the spin--
½½ partner to the photon which is the lightest SUSY particle and ipartner to the photon which is the lightest SUSY particle and is s 
cosmologically stablecosmologically stable

•• The Standard Model The Standard Model 
requires finerequires fine--tuning to tuning to 
keep masses at a low keep masses at a low 
scalescale SUSY SUSY 
eliminates nearlyeliminates nearly all all 
the finethe fine--tuningtuning

u%

μ% τ%
eν%

b%d%
t%c%

μν% τν%

e%

The Generations of Smatter

s%

SPIN 0         
BOSONS
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SUSY makes SUSY makes forcesforces to to 
unifyunify at high at high energiesenergies
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HighHigh--precision CPprecision CP--violation measurements by violation measurements by 
comparing decays of Bcomparing decays of B-- and antiand anti--BB--mesonsmesons
(e.g. (e.g. BBdd J/J/ψ ψ KK00

SS. . .). . .)

3. B3. B--physics at LHCphysics at LHC
C: C: particleparticle--antiparticleantiparticle symmetrysymmetry
P: P: mirrormirror symmetrysymmetry

CPCP
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DetectorDetector parts parts builtbuilt in Lundin Lund

Tracking detector
electronics for ATLAS TRT
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GridGrid: : distributeddistributed processingprocessing of dataof data

Tier 1
FNAL CenterIN2P3 Center NDGFRAL Center

Tier2 CenterTier2 CenterTier2 CenterTier2 CenterTier2 Center 

Tier 2

InstituteInstituteInstituteInstitute 

Workstations

Physics data cache

CERN Center 
PBs of Disk; 
Tape Robot

~100-1500 
MBytes/s Tier 0

Experiment

Lund is Lund is involvedinvolved in in 
GridGrid developmentdevelopment
for LHC physics for LHC physics 
data data analysisanalysis
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Courses and summer coursesCourses and summer courses
””IntroductionIntroduction to to ParticleParticle PhysicsPhysics”” FYS225 (5p): FYS225 (5p): 
nextnext time VT07 time VT07 JanuaryJanuary--MarchMarch (LP3)(LP3)
””Modern Modern subatomicsubatomic physicsphysics”” FYS246 (5p): FYS246 (5p): nextnext
time VT07 time VT07 MarchMarch--MayMay (LP4)(LP4)
CERN Summer Student CERN Summer Student programmeprogramme
http://humanresources.web.cern.ch/Humanhttp://humanresources.web.cern.ch/Human
Resources/external/recruitment/students/suResources/external/recruitment/students/su
mm/summ.aspmm/summ.asp
deadline 31 deadline 31 JanuaryJanuary 20072007
DESY Summer Student DESY Summer Student programmeprogramme
http://www.desy.de/summerstudents/http://www.desy.de/summerstudents/
deadline 31 deadline 31 JanuaryJanuary 20072007
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MoreMore info:info:
http://www.hep.lu.se/http://www.hep.lu.se/
EmailEmail paula.eerola@hep.lu.sepaula.eerola@hep.lu.se


