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Abstract

The Planetary Camera and Spectrograph (PCS) will be the ELT’s
dedicated instrument for exoplanet characterization, with a central
goal of discovering and studying rocky exoplanets. To prepare for
these ambitious objectives, the PCS R&D consortium, launched in
January 2025 under ESO’s leadership, was established to advance
the conceptual design and bridge critical technology gaps. We will
report on the progress of the coronagraph and focal-plane wavefront
control work package. Our efforts focus on the development of
coronagraphs tailored for PCS and on strategies for integrating
wavefront control into their operation. A key component of this work
Is the PCS Coronagraph Evaluation Pipeline (PCS-CEP), designed to
provide a uniform framework for assessing coronagraph performance
and wavefront control, an approach inspired by the Habitable Worlds
Observatory coronagraph design survey. PCS-CEP enables a fair
comparison of diverse concepts, ensuring a level playing field for
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Innovation. Figure 1. The proposed block scheme of PCS. PCS will consist of an eXtreme AO (XAO) system that provides well
corrected wavefronts to the coronagraph sub-system. The coronagraph sub-subsystem will handle non-common
path aberrations using dedicated DMs. There will be multiple wavefront control loops for low-order stabilization and
high-order dark hole digging. The green boxes are the parts that the coronagraph work package is responsible for.

PCS Work package 2 structure

The coronagraph is one of the crucial components for PCS. In Work
Package 2 (WP2), we develop coronagraph and focal plane
wavefront sensing concepts. We have adopted the following work
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control strategies for all coronagraphs. Figure 2. The structure of the PCS Coronagraph Evaluation Pipeline (PCS-CEP) and example outputs.
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Figure 6. Closed loop run of the CLC-LOWFS where 100nm of low-order wavefront error is corrected in 5 iterations.
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