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Adiabatic Quantum Computation

Fundamental Premise : Adiabatically evolve a physical
system from a known groundstate to a groundstate that
encodes the solution to a problem of interest [E. Farhi et
al., Science 292, 472 (2000)]. Consider an array of
coupled Ising spins [see J. Brooke et al.,Science 284, 779
(1999)]:
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Thus there is motivation to construct arti�cal Ising
spin systems that harness quantum properties of the

individual spins.
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Macroscopic Resonant Tunneling
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Adiabatic Evolution Sequence
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One Spin Manipulation

� Given I (i )
p = (0 :45� 0:10)� A, Tef f � 14� 4mK.

� From MRT, estimate tunnel barrier height � 240mK.
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Two Spin Manipulation

� Groundstate projected onto classical �ux basis.
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Four Spin Manipulation

� 4-D �ux space, 16 states in classical �ux basis.

� Maximum Independent Set (MIS) problems generate
H f of interest [F. Barahona, J. Phys. A: Math. Gen.
15, 3241 (1982); W.M. Kaminsky, S. Lloyd, and T.P.
Orlando, quant-ph/0403090 ]:
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� Experimentally veri�ed that device solves all 1,2,3
and 4 node MIS graphs.
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MIS Example

� A speci�c example: AFM ring with all hi = + JAFM=2.
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Summary

� A four-site arti�cial spin lattice with tunable NN
and NNN couplings has been realized.

� Potential condensed matter simulator.

� Prototype device for AQC.

� Future Work:

! Scale to larger number of spins.

! Probe Landau-Zener phenomena.

APS March 2007 – p. 11/12



Thankyou!

Many thanks to the Microelectronics Laboratory at JPL
for sample fabrication.
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