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elements specifically for performing wavefront sensing on ‘f{ Eg gg&gggﬁg“f:;gggfgg::gt;:‘;‘; :“»:;8“5‘ )
the Keck Telescope. Metasurface optics are sub- Fg“: siahe &i“a‘ fﬁh‘*n‘; ;;,fsfa::;nfm; :i:f,?fl'f:f“‘&f ‘332
wavelength features that are fabricated on optical g-‘ aa& s
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polarization of the electric field at very fine spatial scales. m,m' 'b“ hﬂ';h“r;'-,"; .- '-,r..«-.‘.#.i?l‘.?'.:.:g

bb,bbuub»nl ndnuhon‘.‘
S" liv&u bh”tn. b.&on‘i..'Qﬁ

The work here involved designing and fabricating these L Ux

surfaces to work in the short-wavelength infrared (SWIR)
to be used for measuring the optical quality and stability | | o |

f ted t tel Figure 1. This magnified image of the propagation
Of a segmented ape UI?G elescope. _ phase metasurface shows the height, asymmetric

We successfully designed and fabricated two types of aspect ratio and packing of the nanopillars.

metasurfaces: propagation phase and geometric phase.
The first being easier to design and fabricate, the second
being more achromatic and thus wavelength insensitive.
We also designed and redesigned the pupil-viewing mode
of the tracking camera system to separa.te the polarization Figure 2. Classic optical aberrations were added to
StateS fOI’ VeCtOr Zel’nlke Wavefront SenS|ng The SyStem the System and measured by the geometric phase
IS now operating on the Keck telescope. metasurface focal- plane mask.
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Significance to JPL and NASA:

« Extend the performance of Zernike wavefront sensor
for wider bandpass for greater sensitivity.

* The sensor, along with active control, can relax the
telescope observatory stability requirements for future
flagship missions.

* Enables risk mitigation and new observing modalities
for future flagship missions.
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Figure 3. The different orientation of the nanopillars

on the left and right side of image causes the phase
of the electric field to be different between these two
boundaries..

Approach and Results:

* We successfully completed the design and fabrication of metasurface devices.

* We implemented these devices on the Keck Telescope with the KPIC instrument.
* We are in the process of testing these devices on the sky.
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