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            Abstract
Every holographic video display is built on a spatial light modulator, which directs light by diffraction to form points in three-dimensional space. The modulators currently used for holographic video displays are challenging to use for several reasons: they have relatively low bandwidth, high cost, low diffraction angle, poor scalability, and the presence of quantization noise, unwanted diffractive orders and zero-order light. Here we present modulators for holographic video displays based on anisotropic leaky-mode couplers, which have the potential to address all of these challenges. These modulators can be fabricated simply, monolithically and at low cost. Additionally, these modulators are capable of new functionalities, such as wavelength division multiplexing for colour display. We demonstrate three enabling properties of particular interestâ€”polarization rotation, enlarged angular diffraction, and frequency domain colour filteringâ€”and suggest that this technology can be used as a platform for low-cost, high-performance holographic video displays.
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                    Figure 1: Artefacts from a holographic stereogram on a pixelated (liquid crystal on silicon) modulator.[image: ]


Figure 2: The structure and function of anisotropic mode-coupling modulators and modulator arrays.[image: ]


Figure 3: Polarization rotation to exclude noise.[image: ]


Figure 4: Waveguide illumination for larger angular diffraction.[image: ]


Figure 5: Wavelength division multiplexing for colour displays.[image: ]


Figure 6: Holographic stereograms made with a single channel anisotropic waveguide modulator, measuring 35â€‰mm by 20â€‰mm at the output of the display.[image: ]


Figure 7: PC-driven holographic video monitor.[image: ]
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        Editorial Summary
Displays of success
Holographic video displays suitable for everyday use are still the stuff of science fiction: current implementations tend to be slow, small and costly and suffer from restricted viewing angles. Here Daniel Smalley et al. harness the desirable optical manipulation properties of anisotropic leaky-mode spatial light modulators to produce devices with the potential to address all of these obstacles. The authors calculate that this technology could reduce the cost of a holographic video monitor to under $500 excluding light sources. Other possible applications include lithography, microscopy, optogenetics and micromanipulation.
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