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Abstract : Atomic	  matter-‐wave	  interferometers	  can	  be	  used	  to	  measure	  gravitational,	  magnetic	  
or	   electric	   fields	   [1].	   They	   can	   also	   be	   sensitive	   to	   the	   atom's	   velocity.	   In	   such	   cases,	   the	  
interferometer	   imparts	   a	   velocity-‐dependent	   impulse,	  which	   can	   reduce	   the	   thermal	  motion	   of	  
each	  atom	  [2,3].	  Because	  the	  atom	  interferometer	   'beamsplitters'	  can	  be	  short	   laser	  pulses	  with	  
broad	   bandwidths,	   this	   cooling	   process	   can	   in	   principle	   be	   used	   for	   atoms	   with	   complex	   level	  
schemes,	  and	  perhaps	  molecules.	  
	  
The	   basic	   atom	   interferometer	   can	   be	   enhanced	   by	   combining	   the	   'beamsplitter'	   pulses	   with	  
'mirror'	  pulses	  [4].	  These	  can	  increase	  the	  phase-‐space	  area	  of	  the	  interferometer	  [5,6],	  allowing	  
faster	   cooling	   and	   reducing	   the	   dependence	   upon	   spontaneous	   emission.	   If	   the	   mirror	   and	  
beamsplitter	  pulses	  are	   interleaved,	   the	   combination	  acts	  as	  a	   form	  of	  quantum	  computer,	   and	  
the	  thermal	  motion	  is	  cooled	  by	  running	  an	  appropriate	  algorithm	  [7].	  Fidelity	  can	  be	  maintained	  
during	  the	  interferometer	  pulse	  sequence	  by	  using	  'composite	  pulses'	  -‐	  a	  form	  of	  quantum	  error	  
correction	   developed	   for	   NMR	   chemistry	   [8].	  
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