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LEPP,	  the	  Cornell	  University	  Laboratory	  for	  Elementary-‐Par8cle	  Physics,	  has	  joined	  with	  CHESS	  to	  become	  the	  
Cornell	  Laboratory	  for	  Accelerator-‐based	  Sciences	  and	  Educa8on	  (CLASSE).	  LEPP's	  primary	  source	  of	  support	  is	  

the	  Na8onal	  Science	  Founda8on.	  

Op8cal	  atomic	  clocks	  are	  the	  most	  accurate	  measurement	  tools	  ever	  constructed,	  with	  an	  absolute	  
accuracy	  that	  exceeds	  10-‐17.	   	  Of	  these,	  clocks	  based	  on	  quantum-‐logic	  readout	  of	  Al+	  ions	  have	  the	  
highest	  accuracy	   [1].	   	  Such	  a	  clock	  has	  been	  compared	  the	  NIST’s	  mercury	   ion	  clock	  to	  derive	  the	  
most	   stringent	   constraint	   on	   the	   present-‐day	   varia8on	   of	   the	   fine-‐structure	   constant	   α	   [2].	   	   One	  
possible	  technical	  applica8on	  is	  the	  measurement	  of	  gravita8onal	  red-‐shiYs	  on	  the	  earth’s	  surface,	  
and	  future	  clocks	  may	  enable	  cen8meter-‐level	  height	  measurements	  for	  geodesy	  and	  geophysics	  [3].	  	  
Recent	   experiments	   show	   a	   record	   Q-‐factor	   of	   6	   x	   1015,	   which	   exceeds	   even	   the	   Q-‐factors	   in	  
Mössbauer	   spectroscopy	   [4].	   	   If	   8me	  permits	   (no	   pun	   intended),	   I	  will	   discuss	   the	   how	  quantum	  
informa8on	  is	  best	  extracted	  from	  the	  clock	  atoms	  [5].	  
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