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Current Approaches to Qubits 

Science 354, 1090 (2016) 
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Historic Trend of Gate Operations 

*Steffen	et	al.	
*DiCarlo	et	al.	
*Chow	et	al.	
*Barends	et	al.	

Turche7e	et	al.	
Sacke7	et	al.	
Rowe	et	al.	
Leibfried	et	al.	
Benhelm	et	al.	
*Ballance	et	al.	
*Gaebler	et	al.	

*	exclude	SPAM	errors	

D.Lucas, Oxford * Corrected for SPAM errors 



CCC Workshop on Next Steps in QC: CS’s Role 
Washington, DC, May 22-23, 2018 

Where Do We Go from Here? 

Javadi-Abhari thesis, Princeton Univ. (2017) 

Reaching FT 

Systems 
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Where Do We Go from Here? 

Javadi-Abhari thesis, Princeton Univ. (2017) 

Systems 
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NISQ 
Opportunities? 

~ 1/(# Gates) 

# Gates ~O(N3) 

Classical Simulation 
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Opportunities for New Research 
•  How do we make this all work? 
•  What hardware is needed to 

make it happen? 
–  Cross-cutting topics 
–  Co-design opportunities 
–  Abstraction layers? 
–  Circuit optimization 
–  Architecture optimization 
–  System design 
–  Connectivity of qubits 
–  Quantum control 

Qubit Technology 

Applications 

Operating System 

Qubit Controller 

Integration Technology 

Algorithms 

User Programming 

Compiling 

Circuit Synthesis 

Optimization 

Scheduling 


