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(om~ute-intensive~rob\emS,oncethoUghtunsolVab\e,andheightened

en[(g~t\onsecuritg,oncethoughtunachievab\e,arewithinarm'sreachthanks

to oneof science'ssma\1estunitsof information.

ihe Qubit, thebasiCunit of Quantuminformati0n, is oneof the bundingbjocks

behindQuantuminformationscience.Quantuminformationsciencea~~\\esthe

~tinci~\eSandtechnologiesof Quantum~hgsiCSto advanceinformationand
communiCationscienceandtechno\ogg.
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BarrySanders,Directorof theUniversityof Calgary'sInstituteforQuantum
InformationScience(IQIS),explorestheenablingtechnologies,implementation
of protocols,andfoundationalissuesbehindquantuminformationscience.

"Ourworktranscendsthe spectrumfrom mathematicalphysics

to collaborationsonpracticalexperiments,"saysSanders.

Quantuminformationscienceis a newandrapidlygrowing

multidisciplinaryfield, notesSanders,whois alsoaniCORE

Professorof QuantumInformationScience.Theworkbeing

doneat IQISis contributingto the understandingand

methodologyof the field aswell asrealizing,through

collaboration,experimentalfirsts in underpinning

technologiesandprotocols.Thegrouphasbrokennew

technologicalgroundin the areasof detectorsandquantum

memory,aswell asundertakingadvancedresearchin protocol

areasof quantumstatesharingandquantumfingerprinting.

Theimportanceof this kind of researchis growingasthe realm

of informationandcommunicationscienceis destinedfor

change.Todate,growthin computationalpowerhasbeen

aidedby advancementsin miniaturization.However,the

quantumbarrierremainsabridgethat technologymust

inevitably cross.Eventually,andsomepredictby the year

2020,wewi11reacha pointwherequantumeffects wi11become

dominant.ComputertechnologyandInternetsecurityare

twoareassusceptibleto theseeffects andyet alsohavethe

potential to benefit fromthem.

"Quantuminformationsciencemayprovideguaranteed

unbreakableencryptionfor securecommunication,and

computersthat cansolveproblemsthat arenot solvable

withoutquantuminformationtechnology,"saysSanders.
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Aportion of Sanders'workis dedicatedto informing

andeducatingdecision-makers,studentsandthe public

aboutthe salientpointsof quantuminformationscience

andtechnology.Cyberinfrastructuretoolscomeinto play

here,asSandersandIQISemploysophisticated3D

immersivevisualizationtechnologyto shareandexplore

the conceptsof quantuminformationsciencewith the

outsidecommunity.Networkslike NeteraNetwi11play

a future critical rolefor Sandersand IQIS.

"Ourplansareto createaquantumsecurenetwork

in Alberta,whichwouldrequirededicateddarkfibre in

the future optical fibre infrastructure,"Sanderssays.

Adarkfibre network,is aprivatelyoperatedoptical fibre

networkthat is run directly by its operator.Thedarkfibre

requirementis essentialto providequantumsecure

communicationsbetweendistant pointsin Alberta,Sanders

says.Thealternativewouldbeexpensiveandhighly

challengingsatellite technology.

"Visualizationoverlongdistancewi11becritical to our

capabilityof explainingthis nascentandimportant

technology,"Sanderssays.

Asthe field of quantuminformationsciencecontinues

to evolve,sodothe opportunitiesfor innovationsin

computation,encryptionandmathematicalphysics.

Muchof the workbeingperformedbySandersandIQIS

at the Universityof Calgarywi11providethe keysto

openingthesenewdoorsof possibility.
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