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The OAM-QKD Concept

•  Our actual implementation (N=7)

•  We encode randomly in one of two mutually unbiased bases

Laguerre-Gaussian Basis 
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“Angular” Basis: linear combination of LG states (mutually unbiased with respect to LG) 
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Our Earlier OAM-QKD Implementation

We use a seven-dimensional 
state space

Mirhosseini, Magaña-Loaiza, O’Sullivan,  
Rodenburg, Malik, Lavery, Padgett, Gauthier
and Boyd, New J. Phys. 17, 033033 (2015).

We transmit (only) 7 secure bits
per second.  
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Next Step:  gigabit-per-second OAM-based QKD system

•  Use direct modulation of laser diode and static holograms to achieve gigabit rates.



Theoretical / Conceptual Issues

What is best strategy?
  Assume that we have M OAM states (take M = 9) and assume initially 
          that we will implement 2 MUBs
  Do we include all 9 channels in the QKD protocol with N=9?
  Or do we implement 3 channels each with N=3?
  Or do we implement 9 channels each with of N=1?

Current Thinking:
  Data rate is largest for pure multiplexing (9 channels of N=1)
  But security can be enhanced by including more states in the QKD protocol
  The best tradeo� probably depends on environmental issues such as 
         atmospheric turbulence levels, and can be adjusted in real time.

Further Issues:
  How do this tradeo� change if we implement more MUBs in our protocol?
  How do we perform security analysis for �nite-length keys

  Collaborators:    Anne Broadbent, Robert Fickler, and Kamil Bradler,  U. Ottawa



Development of Static Holograms

ℓ = 2 ℓ = 2 ℓ = 4

Far-�eld di�raction patterns
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We will simultaneously encode in polarization

    

 

•  One possibility:  use “vector beams”
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