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Photon noise sensitivity of the SCExAO vAPP to the first 100 Zernike modes, starting at defocus. The gray boxes denote the even Zernike modes, and the white boxes the odd Zernike modes.



    

  
    
      Fig. 10. 
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(a) estimated wavefront of the nominal SCExAO system using the internal source and reconstructed by combining the estimated modal coefficients of the 30 Zernike modes. The estimated WFE is ∼100 nm rms. (b) introduced and (c) estimated wavefront from closed-loop tests with the internal source. The introduced wavefront (b), consisting of 50 Zernike modes, has a rms WFE of ∼293 nm. The estimated wavefront (c), using the same 50 Zernike modes, with an rms WFE of ∼311 nm. The estimated wavefront also includes other WFE already present in the system.



    

  
    
      Fig. 11. 
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Focal-plane images and 1σ raw contrast curves pre- and post-correction during on-sky observations. (a) pre- and (b) post-correction images for the nominal SCExAO system. (c) 1σ raw contrast curves for the correction of the nominal system. The horizontal dashed line denotes the read noise level. (d) pre- and (e) post-correction images for an additional wavefront error of 150 nm rms. (f) 1σ raw contrast curves for the correction of the system with the additional 150 nm rms wavefront error, with again the horizontal dashed line denoting the read noise.



    

  
    
      Fig. A.1. 
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Focal- and pupil-plane quantities for a static diversity phase (defocus) with an even phase aberration (astigmatism) that has an alternating sign between the rows. The columns in the pupil-plane box show (from left to right) the amplitude, phase, and real and imaginary electric fields. In the focal-plane box, the columns show the real and imaginary electric fields, the power in the real and imaginary electric fields, and the total power.



    

  
    
      Fig. A.2. 
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Focal- and pupil-plane quantities for different combinations of pupil symmetries and phase aberrations with alternating signs. (a) symmetric aperture with odd aberration coma. (b) symmetric aperture with even aberration astigmatism. (c) asymmetric aperture with odd aberration coma. (d) asymmetric aperture with even aberration astigmatism. The columns in the pupil-plane box show (from left to right) the amplitude, phase, and the real and imaginary electric fields. In the focal-plane box the columns show the real and imaginary electric fields, the power in the real and imaginary electric fields, and the total power.
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