












































How to generate the basis states (d = 5)

QKD requires us to generate and detect states in at least two mutually unbiased bases.

Basis 1. Laguerre-Gauss modes (lowest order radial mode, |1=-2,-1,0,1,2)

Basis 2: A linear combination of these modes

We generate these complex mode patterns using a phase-only $bNuation
with a 4f optical processor [1]:

[1] Arriz!n V., et al. J. Opt. Soc. Am. A 29, 3500 (2007).



State Generation (d=5)
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LG Mode Detection

Only when I+I’=0
will the diffraction

4 { pattern have a central
lobe.

OAM |
hologram imparts
OAM I’
Preliminary results showing our ability
%“ — to determine input LG mode.
5 1.

« Each color group is normalized to
the total probability of detecting a
photon (0.015%).

» Further optimizations are possible






































