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  What is Superstaq?























  
  









  Infleqtion’s state-of-the-art quantum software platform that uses proprietary cross-layer optimization techniques to deliver unmatched performance.























  
  












  
    

  
  
















































  

    
  
    
      
        
          

          
          

          
            
              
                
            
            
            
            
            
            
            

            
              
            
            

          
              

            
          

        

      

    

    
  


  








  Enhanced Execution























  
  









  Can improve performance by ≥ 10x. Read our white paper to learn more.























  
  












  
    

  
  
















































  

    
  
    
      
        
          

          
          

          
            
              
                
            
            
            
            
            
            
            

            
              
            
            

          
              

            
          

        

      

    

    
  


  








  Next-Gen Error Mitigation























  
  









  Incorporates techniques like Dynamical Decoupling.























  
  












  
    

  
  
















































  

    
  
    
      
        
          

          
          

          
            
              
                
            
            
            
            
            
            
            

            
              
            
            

          
              

            
          

        

      

    

    
  


  








  Optimized Decomposition























  
  









  Exploits the hardware's full set of native operations.
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  Join us for an insightful discussion featuring Dr. Bob Sutor, Dr. Pranav Gokhale, Vice President of Quantum Software, Victory Omole, Senior Quantum Software Engineer, and Stephanie Lee, Superstaq Product Manager, as they delve into Superstaq, Infleqtion’s quantum software platform for optimized compilation. 























  
  









  The Error Correction with Superstaq Webinar will showcase its advantages and explore future plans, including Quantum Error Correction. This session is recommended for audiences of all levels of familiarity with quantum computing. Tune in for an enriching experience! Register now.
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  Low-Level, Device-Specific























  
  









  On standard benchmarks, Superstaq enables up to 10x performance gains, by considering the architecture, connectivity, noise levels, and other device characteristics.























  
  

















































  

    
  
    
      
        
          

          
          

          
            
              
                
            
            
            
            
            
            
            

            
              
            
            

          
              

            
          

        

      

    

    
  


  








  The figure shows off the results of our dynamical decoupling technique on a 4-qubit Bernstein-Vazirani circuit. Read more details about this experiment and other Superstaq features in our flagship paper.























  
  









    

  
  

  



  
  
  
  

  
    
      
    
  
  
    
  





  
    
    


  



  
    
    
      
    
    

  

  
    
      
      
      
      
      
      
      


  Write Once, Target Best























  
  









  Whether it's Cirq or Qiskit, Superstaq enables you to write quantum programs that target virtually any quantum computer, including devices from IBM, IonQ, Oxford Quantum Circuits, Quantinuum, and Rigetti. No extra effort needed.























  
  


















    
    
    




    import qiskit

    import qiskit_superstaq as qss

    
    superstaq = qss.SuperstaqProvider()

    backend = superstaq.get_backend("ibmq_qasm_simulator")


    # Standard bell circuit

    qc = qiskit.QuantumCircuit(2, 2)

    qc.h(0)

    qc.cx(0, 1)

    qc.measure([0, 1], [0, 1])


    job = backend.run(qc, shots=100)

    print(job.result().get_counts())

    # {'11': 49, '00': 51}








  
  
  


  
    
    


  



  
    
    
      
    
    

  

  
    
      
      
      
      
      
      
      


  Developer Resources























  
  









  OpenAPI
Explore our raw API endpoint and build your own client.























  
  









  Qiskit-Superstaq
Get started with our plugin for Qiskit, the leading open-source quantum language from IBM.























  
  









  Cirq-Superstaq
Get started with our plugin for Cirq, an open-source quantum language from Google
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  Leveraged by collaborators























  
  

















































  

    
  
    
      
        
          

          
          

          
            
              
            
            
            
            
            
            
            

            
              
            
            

          
            
          

        

      

    

    
  


  
















































  

    
  
    
      
        
          

          
          

          
            
              
            
            
            
            
            
            
            

            
              
            
            

          
            
          

        

      

    

    
  


  
















































  

    
  
    
      
        
          

          
          

          
            
              
                
            
            
            
            
            
            
            

            
              
            
            

          
              

            
          

        

      

    

    
  


  
















































  

    
  
    
      
        
          

          
          

          
            
              
            
            
            
            
            
            
            

            
              
            
            

          
            
          

        

      

    

    
  


  
















































  

    
  
    
      
        
          

          
          

          
            
              
            
            
            
            
            
            
            

            
              
            
            

          
            
          

        

      

    

    
  


  
















































  

    
  
    
      
        
          

          
          

          
            
              
            
            
            
            
            
            
            

            
              
            
            

          
            
          

        

      

    

    
  


  
















































  

    
  
    
      
        
          

          
          

          
            
              
                
            
            
            
            
            
            
            

            
              
            
            

          
              

            
          

        

      

    

    
  


  
















































  

    
  
    
      
        
          

          
          

          
            
              
            
            
            
            
            
            
            

            
              
            
            

          
            
          

        

      

    

    
  


  






“Our 
  productive endeavor is underscored by a deeply rooted, 
  shared co-design philosophy that has improved both 
  QSCOUT and Superstaq. As QSCOUT has evolved, the 
  Superstaq team has been a valued, collaborative 
  partner.”


Christopher Yale, Experimental Team Lead
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                Argonne Researchers Optimize Toffoli with Superstaq

            

            
            
            
              

	














              
              

	














            


            
              
            

            
              
                
                Our optimized Toffoli gate implementation demonstrates an 18% reduction in infidelity compared with the canonical implementation as benchmarked on IBM Jakarta with quantum process tomography.
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                Sandia’s QSCOUT trapped ion testbed invited its new batch of its users to a two-day training, including onboarding to SuperstaQ.


              
              
              

              
            

            
            
              
              

	














              
              

	














            


          

        

      
        

          

          

            
            
              
              

	














              
              

	














            


            
              
              
                Dynamical Decoupling with Superstaq on Amazon Braket

            

            
            
            
              

	














              
              

	














            


            
              
            

            
              
                
                In order to suppress errors in today’s quantum computers, researchers require low-level access to quantum devices. In this blog post, we have provided a pedagogical tutorial to dynamical decoupling.
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                Collaboration Brings the Power of Quantum Computing to Investment Analytics Platform, Morningstar Direct™


              
              
              

              
            

            
            
              
              

	














              
              

	














            


          

        

      
        

          

          

            
            
              
              

	














              
              

	














            


            
              
              
                Berkeley Lab AQT + Superstaq for SWAP Networks

            

            
            
            
              

	














              
              

	














            


            
              
            

            
              
                
                Experiment demonstrates how software-optimized circuits execute less error-prone quantum algorithms.
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      Sign up with your email address to receive news and updates.
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