
    
      Table 1 

      Specifications for four cases: HSP1 and HSP2 (specifically designed by A.

      
        


	
	HSP1
	HSP2
	SP RAP
	APP RAP





	IWA
	5λ/D
	7.5λ/D
	8λ/D
	8λ/D



	OWA
	11λ/D
	40λ/D
	40λ/D
	40λ/D



	Contrast
	10−6
	10−6
	10−6
	10−6





      

      
Notes. Carlotti for the HCM and the two RAP cases developed later on.




    

  
    
      Fig. 2 
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        Low-wind effect on the ELT. (top) Three pupil configurations with the full ELT pupil and the shaped pupils HSP1 and HSP2 of HAR-MONI/HCM, and their associated PSFs in logarithmic scale without low-wind effect (center) and with the low-wind effect phase map of the left column (bottom). The phase map is composed of petal-level pistons, tips, and tilts with average values and variances equivalent to those of VLT/SPHERE before the spider coating (here ~110 nm RMS of piston and ~180 nm RMS of tip and tilt at 1.6 µm).

      

    

  
    
      Table 2 

      Throughputs and transmissions of the three apodizers.

      
        


	
	HSP2
	SP RAP
	APP RAP





	Throughput
	32%
	24%
	18%



	Transmission
	55%
	48%
	100%





      

    

  
    
      Fig. 3 
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        Amplitude apodizations for a single petal (left) and for the full RAP (right). Top: with pupil transmissions from 0 (no transmission) to 1 (full transmission), aiming for a contrast of 10−6 between 8 and 40λ/D. Bottom: associated PSFs in logarithmic scale.

      

    

  
    
      Fig. 5 
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        Phase apodizations for a single petal (left) and for the full RAP (right). Top: pupil phases in radians, aiming for a contrast of 10−6 between 8 and 40λ/D. Bottom: associated PSFs in logarithmic scale.

      

    

  
    
      Fig. 7 
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        Evolution of the contrast with the piston-like low-wind effect errors between petals with the HSP2 design (blue), the amplitude RAP design (red), and the phase RAP design (green). For each amplitude error considered here, 100 random phase maps are simulated and propagated through the coronagraph, and the average of the 100 contrasts is plotted here.

      

    

  
    
      Fig. 10 
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        Impact of the petaling on the coronagraphic performance. Top: Differential piston sequence in radians over 5 s for five petals, the sixth being the reference, for r0 = 12.8 cm conditions, behind the AO system and combined with continuity hypotheses between petals. Bottom: average contrasts of the three coronagraphs considered in this paper.

      

    

  
    
      Fig. 11 
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        Impact of the petaling on the coronagraphic performance. Top: differential piston sequence in radians over 5 s for five petals, the sixth being the reference, for r0 = 21.5 cm conditions, behind the AO system and combined with continuity hypotheses between petals. Bottom: average contrasts of the three coronagraphs considered in this paper.

      

    

  
    
      Fig. 12 
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        Impact of low-order aberrations on the coronagraphic PSFs. Left: phase maps in radians, from focus to trefoil, each set at 0.25λ RMS except for the first line (no aberration). Right: associated PSFs in logarithmic scale with the three designs, each normalized to its intensity peak.

      

    

  
    
      Fig. A.1 
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        Amplitude RAP design for the TMT architecture for a single petal (left) and for the full RAP (right). Top: Pupil transmissions from 0 (no transmission) to 1 (full transmission), aiming for a contrast of 10−6 between 8 and 25λ/D; Bottom: Associated PSFs in logarithmic scale.

      

    

  
    
      Fig. A.2 
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        Robustness to island effect errors between petals in phase maps simulated in the pupil plane in radians (left) and associated PSFs in logarithmic scale with the four designs (right). Three phases are considered: piston only-like errors, at the level observed on SPHERE before coating (top), tip-tilt-only errors, also at the SPHERE level (center), and combined piston-tip-tilt errors from the above rows (bottom).

      

    

  
    
      Fig. A.3 
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        Evolution of the contrast with island effect errors between petals with piston-like errors (red) and tip-tilt-like errors (blue). For each amplitude error considered here 100 random phase maps are simulated and propagated through the coronagraph, and the average of the 100 contrasts is plotted here.
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