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Objective: Prepare for the Habitable Worlds Observatory (HWO) — a new NASA flagship project that will use a coronagraph instrument to discover and
characterize exoplanets, especially exoEarths.

Background: Coronagraphs use Masks, Stops and Deformable Mirrors to suppress the light from stars, so that much dimmer planets orbiting the stars
can be seen. Coronagraphic telescopes require extreme optical precision and stability to do this.

Approach and Results: Models of the HWO Exploratory Analysis Configuration-1 (EAC-1) were built and used to design sensing and control
architectures that can provide coronagraph contrast stability of 10-12 for days at a time.

Significance/Benefits to JPL and NASA: JPL technologies, with further development, will be able to provide the stability needed for the HWO project.
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WFE and Contrast: Configurations 1, 5 and 6

L1 M1 WFE and ACb vs. Laser and Edge Sensor Error L2 M1 WFE and ACb vs. Laser and Edge Sensor Error L1 M5 WFE and ACb vs. Laser and Edge Sensor Error
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Internal Metrology: Internal Source and Coronagraph WF Sensing Nt Shear Edge Sensor messurements o and Shear Messurements T Edge Sensor measurements
Coronagraph + Wavefront Sensors: 1 Channel *Objective: keep Delta Contrast to 1012 or smaller
Focal-plane WF Sensor - Configuration 1: 120 Laser Gauges, 84 Edge Sensors measuring piston, gap, shear
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» Configuration 5: 60 laser gauges, 84 Edge Sensors measuring piston, gap, shear
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» Configuration 6: 120 Laser Gauges, 84 Edge Sensors measuring gap only
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- Out-of-Band WF sensors can measure the full complex field at the with JPL participating in project leadership. Technology development phase
Coronagraph entrance pupil, and drive both DM1 and DM2, for best extends through ~2030, with launch ~2040.
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