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Understanding the ‘big bang’in a
billionth of a trillionth of a second

The ALICE experiment, short for A Large lon Collider Experiment, is a
massiveefforttostudythebirthofmatterinvolvingacollaborationofmorethan
1,000physicists,engineers,andtechniciansfrom30countries. TheOhioSuper-
computerCenterservesasakeyresourceforhostingdataandanalysiscodesin
North America.

ALICEresearchersareworking torecreate the”BigBang”onasmallscale
by generating heavyion collisionswithinthe Large Hadron Colliderat CERN,
theEuropeanLaboratoryforNuclearResearchinSwitzerland.Theywillexamine
araremattercalledquark-gluonplasma(QGP),whichhasn’texistedinnature
since20-30microsecondsaftertheuniverseformed.BecauseQGPexistsforonly
about one billionth of a trillionth of a second, it cannot be studied directly.

ALICEphysicistswillacceleratetwoleadnucleitonearlythespeedoflight
andcollidethematunprecedentedtemperaturesanddensities.Thecollaboration’s
challengeistovisualizeparticlesexpelledfromthecollisions,distinguishingthe
formationof QGPfromtheothermorecommonphenomena.intricatedetec-
tioninstrumentswillmeasure the position of a particletoafraction ofa milli-
meter,plotitspathamongmillionsofotherparticles,andrecordapproximately
1.25gigabytesofdatapersecond-orasmuchasthreeDVDsperminute-onthe
momentum, charge, and velocity of particles.

Thisdatawillbedistributedthroughhigh-speedconnectionsforprocessing
by the“Grid,"a global network of computer clusters at scientificinstitutions.
OSCwill provide 300,000 CPU hours through theend of 2007 and one million
hoursin2008.Researcherscurrentlyarerespondingtofinaldatachallengesprior
tothefirstexperiments,expectedinmid-2008.ALICEalreadyhasyieldedmany
valuablesecond-orderbenefitsinareassuchasdistributedcomputing,massdata
storage and access, software development, and instrument design.




