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              A commonly researched method of quantum cryptography is quantum key distribution (QKD). In this method, quantum states are used to generate secret keys which can then be used for secure communication between two users. Due to the fundamental principles of quantum mechanics, the QKD protocols produce keys that can be guaranteed as secure from eavesdroppers, thus also ensuring the security of the subsequent communication using the secret keys.
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              SoftwareQ, a company founded by Dr. Michele Mosca, IQC faculty member and professor in the Department of Combinatorics and Optimization at the University of Waterloo, and Dr. Vlad Gheorghiu, IQC affiliate member and alumnus, has been awarded up to $419,200 in funding for a new collaboration with Nu Quantum, a leading quantum networking company in the United Kingdom.
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Four University of Waterloo researchers, including Dr. Michael Reimer, a faculty member at the Institute for Quantum Computing and a professor in the Department of Electrical and Computer Engineering, were awarded funding earlier this month from the Ontario government for innovative research that ranges from cleaning up arsenic-laden mine waste, treating potential virus outbreaks, and using artificial intelligence to protect valuable financial data.
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              CS/Math Seminar - Lauritz van Luijk, Leibniz Universität Hannover


Quantum-Nano Centre, 200 University Ave West, Room QNC 1201 + ZOOM Waterloo, ON CA N2L 3G1


Embezzlement refers to the counterintuitive possibility of extracting entangled quantum states from a reference state of an auxiliary system (the "embezzler") via local quantum operations while hardly perturbing the reference. I will explain a deep connection between this operational task and the mathematical classification of von Neumann algebras.


This result implies that relativistic quantum fields are universal embezzlers: Any entangled state of any dimension can be embezzled from them with arbitrary precision. In particular, this provides an operational characterization of the infinite amount of entanglement present in the vacuum state of relativistic quantum field theories and explains the classic result that the vacuum maximally violates Bell's inequalities: Alice and Bob can simply embezzle a maximally entangled qubit pair and perform a Bell measurement.


The talk is based on joined work with A Stottmeister, RF Werner, and H Wilming (see arXiv:2401.07292, arXiv:2401.07299).


          

  
  
        
      
  	
      Current students,     
	
      Current graduate students    




        

    


  
  
      
  
  
              
    

      
          
    
            


  Tuesday, April 9, 2024 11:30 am



      -
                



  12:30 pm


      
        




  EDT (GMT -04:00)


    
    
    
          
    
  

  
  
              
          
  

            
        
        New Techniques for Fast and High-Fidelity Trapped Ion Interconnects

              
      
      


      
  
  
  
  
  
  
  
  


  
      
      
              IQC Seminar - Jameson O'Reilly, Duke University


Quantum-Nano Centre, 200 University Ave West, Room QNC 0101  Waterloo, ON CA N2L 3G1


Trapped atomic ions are a leading candidate platform for quantum simulation and computing but system sizes are limited by motional mode crowding and transport overhead. Multiple reasonably-sized, well-controlled modules can be connected into one universal system using photonic interconnects, in which photons entangled with ions in each trap are collected into and detected in a Bell-state analyzer. The speed of these interconnects has heretofore been limited by the use of 0.6 NA objectives and the need to periodically pause entanglement attempts for recooling. In this work, we use a system with two in-vacuo 0.8 NA lenses on either side of an ion trap to collect 493 nm photons from barium ions and demonstrate the most efficient free-space ion trap photonic interconnect to date. In addition, we introduce an ytterbium ion as a sympathetic coolant during the entangling attempts cycle to remove the need for recooling, enabling a record photon-mediated entanglement rate between two trapped ions. The major remaining error source is imperfections in the photon polarization encoding, so we also develop a new protocol for remotely entangling two ions using time-bin encoded photons and present preliminary results of an experimental implementation. Finally, we prepare the first remote entangled state involving two barium ions in separate vacuum chambers.
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              IQC Special Colloquium - Ivana Dimitrova, Harvard University


Quantum-Nano Centre, 200 University Ave West, Room QNC 0101 Waterloo, ON CA N2L 3G1


Scaling up the number of qubits available in experimental systems is one of the most significant challenges in quantum computation. A promising path forward is to modularize the quantum processors and then connect many processors using quantum channels, realized using photons and optical fibers. For Rydberg atom arrays, one of the leading platforms for quantum information processing, this could be done by developing an interface for photons, such as an optical cavity. In addition, an optical cavity can be used for fast mid-circuit readout for error detection. In this talk, I will discuss recent progress with two types of cavities and their feasibility as a photonic link. First, we show coherent control of Rydberg qubits and two-atom entanglement as close as 130um away from a nanophotonic cavity. Second, we show fast high-fidelity qubit state readout at a fiber Fabry Perot cavity. In addition, a fiber cavity also allows for cavity-mediated atom-atom gates, which could enable novel quantum networking capabilities. 
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