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Ueastnikkonference：Mgr．VladyslavUsenkoPh．D．

Struenypopiskonrerence：

CentralEuropeanWorkshoponQuantumOpticsisoneofthemostrepresentativeamu。l

Europeanmeetingsdedicatedtoquantumopticsandquantuminfbmation・Scien軸cscopeof

theworkshoplnCludes，butisnotlimitedby：Fundamentalaspectsofquantumopticsand

quantummechanics，Quantumcorrelations－entanglement，nOn－localityand－CauSality，Non－

Classicalstates・quantumtOmOgraPhy・Opticalangularmomentumandquantumpolarization，

Quantuminfbmationprocessing，Openquantumsystems，CavityandcircuitQED，Quantum

OPticswithneutrons，atOmS，mOlecules，Quantumopticsincondensedmattersystems．The

importantfeatⅢeOftheworkshopisbringlngtOgethertheleadingspecialistsintheHeldsof

quantumoptlCSandquantuminfbmationwiththeyoungresearchers・Thisyeartheworkshop

WaSOrganizedbytheRoyalInstituteofTechnology（ProfGumarB席rk）andStockholm

University（ProfIngemarBengtssonandProiMohamedBouremane）．

Zakladniddaje：

Poeetdeastnikも：

Poeetpfedn謎ek：

PoCetposteru：

Zajimavep羊edn謎ky

T・Sowinski：OnelumenSionale＊iendedBose－mLbbardmodets with Lbeallhlee－bo匂，

intemctions

ThepresentationofDr・Sowinsk誼omInstituteofPhysicsofthePolishAcademyofSciences

inWarsawandInstitutefbrPhotonicsinBarcelonawasdedicatedtostudyoftheextended

Bose－Hubbard（BH）modelwithpurethree－bodylocalinteractionsusingtheDensityMatrix



RenomalizationGroupapproach・Theresearchismotivatedbytherecentexperimental

progressincontrollingultra－COldatoms，Whichresultedinnecessityintheoreticalmodels，

abletoproviderealisticdescriptionsoftherealquantumsystemsconfinedinopticallattices

［1］．Theauthorstudiesthegroundstatephasediagramofaparticularextensionofthe

standardBHmodel，aSSumlngthatmutualinteractionbetweenparticlesisoftmee－body

origin・Duetoperturbativechangesofsingle－Particlewavethctions，theeffectivethree－body

terTSareattraCtive（fbrarepulsivegas）［2］・Neglectingthetwo－bodyinteractionsauthor

estlmateSthevaluesofthecriticaltumelingfbrwhichthesystemundergoesthequantLm

phasetransitionnominsulatingtosupernuidphase・Theauthoralsoshowsthatstabilityof

insulatingphases，incontrasttostandardBHmodel・isemancedfbrlarger刑ings・

ll］I．BlochandW．Zwerger，Rev・Mod・Phys・80，885（2008）・

［2］T．Sowinski，Phys・Rev・A85，065601（2012）・

F．Altintas：Di垂，ative匂，namiesdatomJZeLdentanglementintheuLtraslrong－CO型脇ng

Dr．Altinas flomthe DepartmentofPhysics，AbantIzzetBaysalUniversityinTurkey

investigatedthedynamicsofatom重eldentanglementfbrasystemcomposedoftwoatoms

resonantlycoupledtoaslnglemodeleakycavityHeldwalVlngthestandardrotatlngWaVe

approximation・AuthorconsideresRabimodel・Whichdescribestheinteractionofatw0－1evel

atom（aqubit）witha．quantizedsinglemodecavityneld（ahamonicoscillator）ll］・Inthe

rot空WaVeaPPrOXlmation（weakcouplingfegime）suchmodelreducestotheJayneP‾

CummlngSmOdel・InsteadtheauthorconsiderslnteraCtionbetweenandatomandacavityln

thestrong－COuPlingreglmeuSlngtherecentlyderivedLindbladmasterequationfbrthe

strong－COuPlingregimel2］・Usingthisapproachauthorinvestigatesthedynam亨Ofatom－

neldentanglementfbrasystemcomposedoftwoqubitsresonantlycoupledtoaslnglemode

leaky cavity neld・The strong atom誼eldinteraction was fbund toinduce atom五eld

entanglementinthesteadystatescontrarytotheweak－COuPling・

Literatura：

ll］1．Rabi，Phys．Rev・49324（1936）

［2］F．Beaudoin，J．M．GambettaandA・Blais，Phys・Rev・A84043832（2011）

Vlastniprezentace

V．UsenkoandR．Filip，Continuous－VariablequantumkydistributionoverfZdingchannels・

TheoralpresentationwasglVenattheconferenceandtherecenttheoreticalresultsaswellas

experimentaltestsperfbmedincollaborationwithMax－PlanckInstituteR）rtheScienceof

LightinErlangenwerereported・Thetalkaddressedtheissueofestablishingthesecme

quantumkeydistributionoveratmosphericchamelsweretransmittanceisnuctuatingdueto

theatmosphericturbulence・TheefrectofanuctuatlngChamelwasderivedintemsofthe

covahancematrix，WhichenablesthesecurltyanalysisoftherespectiveGaussianprotocol・

Theboundsonthechamelncutauationswerethusderivedfbrthecoherent－StatePrOtOCOland

theschemewasshownpotentiallyvulnerabletothestrongnuctuationsoftransmittance・Such

negativeetrectwasshowntobepossibletocompensateeitheru平gspatial餌ering（Within

theHameworkofthefadingcausedbybeamwandering［1］）oruslngPOSt－Selectioncombined

withtheproperchamelestimation・Inthelattercaseoptlmizedmodulationandoptimalpost－

selectionenabletodoublethetolerableexcessnoiseinthechamel．Thestabilityoftheresult



WaSStudiedandshownagalnStthennite－SizeeffectsaswellasagalnStimperfectchamel

estimationl2］・The presentation was fbllowed by discussions with Dr・Karpov五〇m

UniversltyOfBrussels，Dr・Genon誼omImperialColledge，London，WithDr．Chekhovafiom

MPIinErlangenandothers．

Mezin鉦Odnfvedeckaspoluprace

Thepariticpationintheconferencewassuccess餌lyusedtoexpandthecontactsandscientinc

COllaborationwiththeworldrenowedgroupsworkingintheneldsofquantumopticsand

quantuminfbmation．

TherumlngPrqieCtWaSdiscussedwithDr・ChekhovafromMPIErlangen・

The conferenceparticipants wereinfbmed aboutthe prqieCtOfIntemationalCenter fbr

InfbmationandUncertainty，SuPPOrtedbytheOPVKprogram・

Fotogra範ckadokumentace



Dr．UsenkoduringhispresentationatCEWQO’2013・

VladyslavUsenko，Ph．D・




