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I.    FINAL PROGBBSS RHPOIKr 

A   Statemeirt of the problem studied 

This project initiated in 8/1/97 with the goal of ecperimentally realizing smaU quaatum <»mpntere tiang nudrar 
magnetic r^onanoe (NMR) technique. Our collaboratioa involved four grouiB with Stanford and IBM devetoping 
algorithms and numerical nwdds, U.C. BerM^ ^pithesizing molecule and implementing al^thms at thdr h^ 
m^netic field NME fedlily, and MET inv^igating scaling to lOO's of quantum bite and d^ktop aze apparatuses. 
Our three principle aims were to: (1) Make quantum information proc^sing feasible to transcend the dasacal limite 
in computation and communications, (2) "Rke advant^e of the inherent computational capability of physical ^sterns, 
using natural materials to diminate the n«d for billion-dollar febs, and (3) Integrate the p%sics, chemistry, elec- 
trical and mechanical engineCTing, computer science and mathematics needed to dewlop and deploy useM quantum 
information tKimology. 

B    Summary of the most important results 

We have succeeded in demonstrating the feasibility of quantum computere by experimentrily demonstrating numer- 
ous quantum algorithms including quantum searching emd order-finding. The eacpaiments culminated in the world's 
fet msx implementation of Slwr's fectoring algorithm iBing seven quaatum bits to fector the number 15. This i!rork 
is the UMst complex quantum computation performed to date, aM w»n the DAlPAlkai 2002 *«ignificant Technical 
Achievement Award". 

We farthennore wivanced thwretical studio in the field of quauitum Information by Inv^t^ating how quantum 
stat^ could ^sist classical tnachin^. Among other discoveriM, we developed a dock ^nchionization aJgorithm which 
could assist GPS ^sterns to achieve better guidance and spatial locating ability. We also foimd that the cr^tion of a 
Qtmnfyan Softwmv protocol could potentially play a role in constructii^ large-scale feult-tolerant quotum computes, 
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