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Context

• One of the top level requirements of HARMONI: perform
direct imaging and spectral analysis of exoplanets with a flux
ratio of 10−6 at 50mas.

• to understand their formation process;
• to discover new exoplanets.
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ZELDA WFS principle
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Typical wavefront

• ZELDA signal is affected by:
• quasi-static aberrations (QSA);
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Typical wavefront

• ZELDA signal is affected by:
• quasi-static aberrations (QSA);
• residual refraction which induces a chromatic tilt;
• turbulence residuals which induce HF aberrations.
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ZELDA experimental bench set up at IPAG

The ZELDA WFS works at λ = 1.15-1.2µm. Science above 1.25µm.
• XYZ motorized stages → minimise tip, tilt and defocus (closed loop);
• ADC → mimic the atmospheric refraction residuals (ZD= 53◦);
• SLM → mimic both typical turbulence residuals and static aberrations.
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ZELDA experimental bench set up at IPAG

• ZELDA range: 60nm rms
• Goal: corrected WFE ≤ 5nm rms (in 0-40 λ/D spatial frequencies range)
• Frequency: a WFE measurement every 10-15s
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Ideal case - Neither dispersion nor AO residuals – Simulations
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Ideal case - Neither dispersion nor AO residuals – Experimentation
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Ideal case - Neither dispersion nor AO residuals – Closed loop results
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Dispersion residuals – One prism to disperse them all
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Dispersion residuals – Simulations
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Dispersion residuals – Experimentation
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Dispersion residuals – Closed loop results
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AO residuals – Simulations VS experimentation
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Where are we and what’s next?

• Working sub-nanometer sensitivity sensor.
• Validation of the ZELDA with dispersion residuals.

↪→ (0-40 λ/D: 4.19 < 5 nm rms)

• Test the stability (> 1000 iterations).
• Close a loop despite both dispersion and AO residuals.
• Work with typical magnitudes expected with HARMONI.
• Close a loop using an interaction matrix.
• Defend my thesis and find a postdoc!
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A bench to measure the accuracy of the ZELDA WFS by (1) reproducing
realistic observation conditions and (2) closing a loop up to 40 λ/D.

Thank you for your attention!
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