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® Conventional curvature WFS (CWES) uses two defocused images for wavefront sensing.

® Subaru Telescope started the upgrade of the faclility

adaptive optics (AO) system few years ago. ® However, our new visible WFS uses four defocused Images to have a decent sensitivity for both low-
® The main upgrade is replacing the 188-deformable mirror and high-order aberrations.
(DM) with a new 3k DM from ALPAO. ® Two near pupil images are for high-order and two far pupil images are for low-order aberrations.
® However, the current visible wavefront (WFES) can only " We also deploy non-linear wavefront reconstruction methods for a extensive dynamic range. (aka.
measure 188 modes because it uses 188 elements lenslet Nonlinear CWFS, nICWFS)
al’ray and APDS (AvalanChe phOtOledeS) —5,0;;0 km Defocused distance, Az +5,000 km
® In order to overcome this limitation, we started developing [T
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a new visible WFS, which can measure ~16,000 modes (> WFS images U-Net oupil phase
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"he optical design of the nICWFS was inspired by a trombone shape. " The right figure shows the hardware setup
To generate four defocused pupil images, the nICWFES uses two for experiments of the nICWFS In the lab.
beamsplitters/dichroic fileters. ® We used a spatial light modulator (SLM) to
simulate atmospheric turbulence.

ImagiTng lens ® The bottom left figure shows the software
K ! Cam. setup for the AO loop. _ -
BS/Dichroic = ® We use the CACAO (compute and control \l\ T
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Pupil re-imaging lenses a— | We tested the linear anql nonlinear : Fa
| reconstructors and confirmed the AO v Hardware setup for experiments

v Optical design for the nNICWFS v Four different optical paths

performance with different light levels.
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¥ AO testbed for GIRMOS
(Gemini Infrared Multi-Object
Spectrograph) @ UBC
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