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            Abstract
Holographic three-dimensional (3D) displays1,2 provide realistic images without the need for special eyewear, making them valuable tools for applications that require situational awareness, such as medical, industrial and military imaging. Currently commercially available holographic 3D displays3 use photopolymers that lack image-updating capability, resulting in restricted use and high cost. Photorefractive polymers4,5,6,7,8,9 are dynamic holographic recording materials that allow updating of images and have a wide range of applications, including optical correlation10, imaging through scattering media11 and optical communication12,13. To be suitable for 3D displays, photorefractive polymers need to have nearly 100% diffraction efficiency, fast writing time, hours of image persistence, rapid erasure, and large area—a combination of properties that has not been shown before. Here, we report an updatable holographic 3D display based on photorefractive polymers with such properties, capable of recording and displaying new images every few minutes. This is the largest photorefractive 3D display to date (4 × 4 inches in size); it can be recorded within a few minutes, viewed for several hours without the need for refreshing, and can be completely erased and updated with new images when desired.
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                    Figure 1: 
                        Diffraction efficiency and the photorefractive polymer thin-film device.
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Figure 2: 
                        Recording dynamics of the photorefractive polymer and voltage kick-off.
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Figure 3: 
                        Image processing, hologram recording and display.
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Figure 4: 
                        Images from the updatable holographic 3D display.
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The file contains Supplementary Video 2. This movie shows several 3D images recorded onto the same PR polymer device. The time lapse covers a period of approximately 1.5 minutes in which the camera moves around the 3D display on a circular track to demonstrate the 3D effect (i.e. occlusion and parallax). (MOV 54280 kb)
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        Editorial Summary
An added dimension
Three-dimensional holographic displays simulate natural human vision without the need for special eyewear. This makes them particularly suited to applications that require situational awareness, such as medical, industrial and military imaging. The current crop of commercial holographic 3D displays either lack image-updating capability (so are 'write-once' devices) or have poor image persistence. Tay et al. now report the development of a recording medium based on specially designed photorefractive polymers that combines a number of favourable properties. They demonstrate a holographic 3D display based on this material that can record and display new images every few minutes, has a significant size (4×4 inch), can be viewed for several hours without the need for refreshing, and can be readily erased and updated with new images.
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