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Sensing high order modes in radio frequency sidebands
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Four images taken at different phase shifts are digitally
subtracted to create | & Q images. Subtraction is
needed to remove the DC carrier field from the image.

Amplitude modulator design prototype. A custom wound silver wire inductor
is placed in series with the Pockels cell creating a resonant LC circuit to
provide passive voltage amplification at the resonant frequency. The sealed
enclosure provides RF isolation, with holes for laser beam to pass through.
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Comparison of the measurements of the parametric instability (PI) optical Optical Lock-in Camera Summa!:mn masks applied to .the phase the phase camera images (bottom), corresponded to maximising the cavity
mo dz with a QPD and the optical lock inlzzam P ——— install))ility Camera camera images to generate alignment & transmitted power (middle). Afterwards phase camera images (top right)
. p . I : Eniggen mode matching signals. showed residual higher order aberrations from the liquid lens actuators.
occurs at the Gingin HOPTF east arm cavity. The amplitude & phase images 300 Hz

of this higher order mode are shown above just as PI occurs (left) and after
the PI mode has saturated (right).

Modal decomposition of complex optical fields
using convolutional neural networks
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Simplified experiment schematic. The optical parametric instability

mode generated in an 80m suspended high power cavity was imaged . . . .
on transmission with the optical lock-in camera. Overview of the neural network processing scheme. The complex phase camera images are input into a convolutional

neural network which processes them and outputs the Hermite-Gaussian modal coefficients.
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