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ThewordsI/quantumphysicsl/oftensendchillsdownthespinesofjunior

highstudents.Quantumphysicsexplainsthebehaviourof the tiny particles

makingupourworld- electrons,protons,andneutrons.Addanotherlayer
of complexityto arriveat quantuminformationscience.Thisscienceapplies
theprinciplesandtechnologiesof quantumphysicsto advanceinformation
andcommunicationscienceandtechnology.
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Howdoesateacherattemptto explainthesecomplicatedandoftensubtleideas
to students?

Simple.Employtheexpertiseof MariaLantin,VisualizationResearcherin theAdvanced
ResearchandTechnology(ART)LaboratoryattheBanffCentre.Lantincollaborateswith
BarrySandersof the Institutefor QuantumInformationScienceattheUniversityof
CalgaryonaprojectcalledQViz.Usingadvancedvisualizationandsonofication
techniques,theteamhascreatedaninteractivevirtualrealityenvironmentthat
educatesjuniorhighstudentsaboutquantuminformationscience(QIS).

In Lantin'sQVizvirtual reality game,studentsparticipateas

charactersin scenariosinvolvingQIS.Forexample,oneof the

mostimportantapplicationsof QISis usingquantum

cryptographyto maintaininformationsecurity.Whendatais

transmittedacrossa networklike NeteraNet,it is typically

encodedusingamathematicalalgorithm.Thisscramblesthe

informationso it cannotbedecipheredif intercepted.

However,givenenoughcomputingpowerandtime, the

mathematicalalgorithmcanbe"cracked"andthe message

deciphered.Inquantumcryptography,datais transmitted

usingphotons,or packetsof light. Thepolarizationof these

photonsis changedto preciselyencodethe information,

makingit anindecipherablemessage.

In oneQVizvignette, astudentcanbeJimmy,the repairguy.

Jimmy'staskis to calibrateacrystalin a client's houseto

correctlyencodemessagescarriedby photons.Meanwhile,

anothercharacternamedEvehoversoverthe housein a

spaceshipeavesdropping,trying to stealthe photonsandthe

messagesthey carry.Jimmywill foil Eve'sattemptsif hesets

upthe encodingcorrectly.

LantinandSandersshowcasedthe first prototypeof QVizin

Octoberat the Frontiersin Optics200S/LaserScienceXXI

Conferencein Tucson,Arizona.

"TheQVizpresentationwentreallywell," saysLantin."Several

peoplecameto usafter the presentationandinquiredabout

creatingvisualizationsfor their ownresearch.It's goodto know

that there is aneedfor the kind of workwearedoing."

Visualizationandvirtual reality toolsareessentialto Lantin's

work.Sheoften usesthesetools to marryart andsciencein co-

productionprojectswith artists. Shecollaboratedwith designer

GregJudelmanat the Bodiesin PlaySummitin May2005to

createaweb-basedFlashapplicationfor visualizinghuman

communications.InOctober2004,sheassistedMexican-born

artist CarmenGerstlin creatingan interactive,3Dart piece

representinghumans'plunderingof the environment.This

piecewasgivenanhonourablementionin the 2004Art &

Artificial Life InternationalCompetition.
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