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Entanglement: “spooky action at a distance” 
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Engineering quantum states for specific 
applications 
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Azimuthally-phased beams have helical 
wavefronts and consequently carry OAM. 
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Higher-order Bessel-Gaussian beams carry 
OAM  
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Generating Bessel-Gaussian beams using 
spatial light modulators (SLMs) 
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Experimental setup to detect entanglement 
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Experimental setup to detect entanglement 
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Violation of Bell’s inequality demonstrates 
entanglement 
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M. McLaren et al.,2012, Opt. Express, 20, 23589 
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Comparison of OAM spectra – measuring 
coincidence count rates  
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M. McLaren et al.,2013, arXiv:1306.2767v1 [quant-ph] 
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OAM spectrum is dependent on the radial 
component 
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Reconstruction of the density matrix using a 
full state tomography 
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M. McLaren et al.,2012, Opt. Express, 20, 23589 
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Properties of Bessel-Gauss beams – 
reconstruction after an obstruction 
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Entanglement setup with obstruction 
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Reconstruction of quantum entanglement? 
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Reconstruction of quantum entanglement 
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Further potential for Bessel-Gaussian modes 
in quantum entanglement 
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