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The	
  Solovay-­‐Kitaev	
  theorem	
  ensures	
  the	
  existence	
  of	
  universal	
  efficient	
  quantum	
  
gates.	
  We	
  review	
  some	
  recent	
  developments	
  that	
  use	
  the	
  arithmetic	
  of	
  quaternion	
  
and	
  orthogonal	
  groups	
  and	
  automorphic	
  forms	
  associated	
  with	
  them,	
  to	
  construct	
  
the	
  most	
  efficient	
  (in	
  fact	
  almost	
  optimal	
  in	
  terms	
  of	
  the	
  complexity	
  of	
  the	
  
corresponding	
  circuits)	
  known	
  universal	
  quantum	
  gates.	
  


