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Transversal computing  

Theorem [Eastin,Knill 2009] 

No quantum code admits transversal implementation of a universal 

set of encoded gates. 
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Transversal computing  

Main result 
Universality is possible with only 

transversal gates and error correction. 
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Triorthogonal codes 

Brayvi, Haah 2012 

Theorem 
Any triorthogonal code admits transversal T, 
up to (diagonal) Clifford corrections. 
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–  [[49,1,5]] 
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Triorthogonal codes 

= 
Theorem [Shi 2003] 

 Toffoli and Hadamard are universal  
 for quantum computation 
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Outlook for triorthogonal codes 

Distillation not required! 
But… 

●  [[15,1,3]] threshold error rate ~0.01% 
●  Performance likely worse under locality constraints 
●  Thresholds unknown for other codes 
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Summary 

●  Triorthogonal codes admit transversal 
CCZ & Hadamard (with EC) 

●  Improved Toffoli distillation 
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Summary 

Open questions 
●  Resource estimates triorthogonal codes? 

●  More (and better) triorthogonal codes? 

●  Other ways to eliminate distillation? 
●  [Knill, Laflamme, Zurek 1997] 
●  [Bombin 2013] 
●  [Jochym-O'Connor, Laflamme 2013] 
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