Unleash the Power of 3D Displays: A
Comprehensive Guide to Computer Generated
Phase Only Holograms

The pursuit of creating realistic and immersive 3D displays has been a
long-standing dream in the field of optics. With the advent of computer
generated holography, this dream is now becoming a reality. Computer
generated phase only holograms (CGPHSs) offer a revolutionary approach
to 3D display technology, enabling the creation of high-quality, full-color
holograms that can be viewed without the need for special glasses.
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Fundamentals of Computer Generated Phase Only Holograms

CGPHs are based on the principles of holography, a technique that allows
for the recording and reconstruction of 3D objects using light. In traditional
holography, a physical object is illuminated with a coherent light source,

and the resulting interference pattern is captured on a photographic plate.
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This interference pattern, known as a hologram, contains all the information
necessary to reconstruct the original object.

CGPHs take a different approach by using a computer to generate the
interference pattern directly. This allows for greater control over the
hologram's properties, such as the size, shape, and depth of the
reconstructed object. CGPHSs are created by calculating the phase shifts
that occur when light passes through the object and then converting these
phase shifts into a digital representation. This digital representation can
then be displayed on a spatial light modulator (SLM),which converts the
digital information into a physical light pattern that recreates the original
object.

Technologies for Computer Generated Phase Only Holograms

There are several different technologies that can be used to create CGPHs.
The most common approach is to use a liquid crystal display (LCD) SLM.
LCD SLMs are relatively inexpensive and easy to use, making them a good
choice for holographic displays. However, LCD SLMs have a limited
dynamic range, which can result in holograms with reduced contrast and
color accuracy.

Another approach to creating CGPHs is to use a digital micromirror device
(DMD) SLM. DMD SLMs offer a higher dynamic range than LCD SLMs,
resulting in holograms with improved contrast and color accuracy. However,
DMD SLMs are more expensive than LCD SLMs and can be more difficult
to use.

In addition to LCD and DMD SLMs, other technologies that can be used to
create CGPHs include phase-only spatial light modulators (POSLMs) and



acousto-optic modulators (AOMs). POSLMs offer the highest dynamic
range of all SLM technologies, but they are also the most expensive and
difficult to use. AOMs offer a good compromise between performance and
cost, but they are not as versatile as LCD and DMD SLMs.

Applications of Computer Generated Phase Only Holograms

CGPHs have a wide range of potential applications, including:

= Holographic displays: CGPHs can be used to create holographic
displays that provide immersive 3D experiences. These displays can
be used for a variety of applications, such as gaming, entertainment,
and education.

= Augmented reality: CGPHs can be used to create augmented reality
(AR) experiences that overlay digital information onto the real world.
AR applications can be used for a variety of purposes, such as
navigation, shopping, and entertainment.

= Virtual reality: CGPHs can be used to create virtual reality (VR)
experiences that immerse the user in a completely digital world. VR
applications can be used for a variety of purposes, such as gaming,
training, and therapy.

= Optical metrology: CGPHs can be used for optical metrology
applications, such as surface profiling and particle sizing. These
applications can be used in a variety of industries, such as
manufacturing, aerospace, and healthcare.

Future Prospects for Computer Generated Phase Only Holograms



The field of computer generated holography is still in its early stages, but it
has the potential to revolutionize the way we interact with visual
information. CGPHs offer a number of advantages over traditional display
technologies, including:

= Higher resolution: CGPHs can produce holograms with higher
resolution than traditional displays. This allows for more detailed and
realistic images.

= Wider viewing angle: CGPHs can be viewed from a wider angle than
traditional displays. This makes them more suitable for large-scale
displays and immersive experiences.

= Reduced eye strain: CGPHs can reduce eye strain compared to
traditional displays. This is because CGPHs do not require the use of
special glasses, which can cause eye fatigue over time.

As the field of computer generated holography continues to develop, we
can expect to see even more innovative and groundbreaking applications
for this technology. CGPHs have the potential to change the way we see
the world, opening up new possibilities for education, entertainment, and
communication.

Computer generated phase only holograms (CGPHSs) are a revolutionary
new technology that has the potential to transform the way we interact with
visual information. CGPHSs offer a number of advantages over traditional
display technologies, including higher resolution, wider viewing angle, and
reduced eye strain. As the field of computer generated holography
continues to develop, we can expect to see even more innovative and
groundbreaking applications for this technology.
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