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I AIRBORNE CONICAL SCANNING

Rotating refractive wedges generate a conical scan determined by Snell’s law, a function of refractive index and wedge angle. Rotation about a symmetric axis
can result in an asymmetric moment of intertia that can limit the deflection angle of the scan.
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HOLOGRAPHIC ARCHITECTURE

A hologram can be characterized as a periodic structure with a phase Integrating a holographic optical element as the scanner, we can
modulation based on the interference of two beams. The phase generate a conical scan that mitigates that asymmetry of a refractive
modulation is dictated by optical path difference, or in this particular case  wedge.

the modulation of refractive index through a constant medium.
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HOLOGRAPHIC MATERIAL SELECTION (HX BAYFOL)

Volume holograms based on DCG and Photopolymers can achieve upwards of 90% diffraction efficiency and high spatial frequency. Photopolymers offer
an advantage in removing the need for ‘wet’ processing. Modulation depth is a function of refractive index difference.
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I RECORDING PROCESS AND YIELD

Application of film Laser Cutting Film Working Conditions
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Applying the film is a delicate process due to the Laser cutting the film seals the edge to prevent Low level red light allows for handling the film
potential for wrinkles and delamination to occur at  glue from creeping through on the underside of openly without exposing it to a high enough

any step in the process undoing weeks worth of  the film that would also cause delamination intensity that it would otherwise record
effort.
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I OPTICAL SETUP

Expanding the beam to 12” OAPs to collimated two beams and record the fringe pattern on the target. Exposure times of 60-80ec were used to achieve the
diffraction efficiency requirement. Recording angles should be scaled based on recording wavelength, slant angle, and targeted periodicity.

Image of Holographic Setup

Schematic for Holographic Recording
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Scintillation between channels can result in fringe contrast degrading due
to rapid changes in optical path length between channels.

Intermediate interferometer aids in measuring wavefront error of each




SANDWICHING PROCESS, WARPING, ZYGO
MEASUREMENT

UV Epoxy bonds two pieces of glass Interferometric measurements at 633nm of the 1St Bonding two large pieces of glass with a
together to protect and index match the order diffracted beam to characterize wavefront photopolymer layer results in a warped surface
photopolymer error of scanner figure and has detrimental impact on optical
performance 2.8\

PV 4000nm
RMS 760nm

lllustration of HOE after Sandwiching
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POST-POLISHING AND MEASUREMENTS

Double Side Polishing Completed HOE Post-Polishing Zygo Measurement Diffraction efficiency measurements
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after post polishing and AR coating Mmeasurements were conducted
scaled for 1064nm. with a 1” collimated source by

measuring points radially across
the optic with a 1064nm laser

source. Average diffraction
efficiency achieved was 75% in the
first order




VALIDATION AND TESTING

The transmitted beam of the LIDAR system was redirected into the receive aperture through the scanner to evaluate performance. Ensquared energy was

evaluated to predict imaging performance.

Integrated HOE in LIDAR System

PSF on Camera WITHOUT Holographic Scanner (83% Ensguared Energy for a 50um pixel pitch)
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PSF on Camera WITH Holographic Scanner (50% Ensquared Energy for a 50um pixel pitch)
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The spread in the PSF after integrating the scanner can be attributed to the 0.3nm
linewidth the of laser. With a 1400mm focal length and the scanner set at the entrance
aperture of the optical system, the laser’s linewidth spreads over to neighboring pixels.



OPERATIONAL PERFORMANCE

Integrated HOE in LIDAR System 3D Point Cloud Images (Provided by VeriDaaS)
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HOE is spun at 1400 RPM and scanning the ground at an altitude of 13,000 feet with a coverage of 50ppm, and a height resolution of 10cm.
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I CONCLUSION AND ACKNOWLEDGEMENTS
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e Previously owned by L3Harris, VeriDaaS are the current owners of the technology and we are grateful
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