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MotivationMotivation

 Mode-matching is the most significantMode-matching is the most significant
problem facing LOQC gate operationproblem facing LOQC gate operation

 Can we model it and understand itsCan we model it and understand its
effects?effects?

 What can we do with such a model?What can we do with such a model?
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What is mode-matching?What is mode-matching?

Anything which introduces distinguishability!

First photon spot
Second photon spot

If a photon arrives here we
know where it came from! If a photon arrives here we

don’t know where it came from!
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The linear optics CNOT gateThe linear optics CNOT gate

•Dual rail encoding
•Operates in coincidence
•Non-deterministic (success probability of 1/9)
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How do we model mode-matching?How do we model mode-matching?

•Model distinguishability by displacing wavefunction (parameters τ1- τ5)
•From experimental data, τ1- τ5 can be estimated!

•Representing photons:



WhatWhat’’s the point?s the point?

 Experimental insight!Experimental insight!
 We know where things are going wrongWe know where things are going wrong



WhatWhat’’s the point?s the point?

 Experimental insight!Experimental insight!
 We know where things are going wrongWe know where things are going wrong

 Can make Quantum Process Tomography easier!Can make Quantum Process Tomography easier!
 Requires less experimental dataRequires less experimental data

 More flexibility in choice of measurementsMore flexibility in choice of measurements

Ideal CNOT process Experimental process



ConclusionConclusion

 Modeling mode-matching in optical gates is aModeling mode-matching in optical gates is a
powerful toolpowerful tool
 Experimental insightExperimental insight

 Simplification of Quantum Process TomographySimplification of Quantum Process Tomography

 Approach may be applicable in other architecturesApproach may be applicable in other architectures
 Identify physically significant processesIdentify physically significant processes

 Construct suitable gate modelConstruct suitable gate model


