
    
      Fig. 5. 
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Schematic setup of a small section of the ZIMPOL detector assembly with the stripe mask (red), the cylindrical micro lens array with the dashed focus line (blue) and the detector pixels (black).



    

  
    
      Fig. 7. 
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Transmission curves for the ZIMPOL color filters, the blocking filter and the dichroic beamsplitter. Black curves are used for filters located in FW1 and FW2, red for filters in FW0, blue are filters in FW1 only, and green filters in FW2 only.



    

  
    
      Fig. 10. 
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Flux normalized PSFs ctn6(r) for HD 183143 (thick profiles) and the calculated diffraction limited PSF of the VLT (thin profile) for the filters V (λ = 545 nm), N_R (645 nm), N_I (817 nm), and including the H-band (1.62 μm) for the VLT. One pixel is 3.6 mas.



    

  
    
      Fig. 11. 
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Same PSFs for HD 183143 and the VLT diffraction limit as in Fig. 10 but normalized to the peak flux. The dashed line in the left panel marks the half width at half maximum of the profiles. The dotted curves are the calculated diffraction limited profiles. The flux scale in the right panel is 100 times lower.



    

  
    
      Fig. 13. 
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Normalized radial profiles ct6n for V- and N_I-band observations of HD 161096 with “excellent”, for HD 183143 with “good”, and HD 129502 with “bad” quality PSFs.



    

  
    
      Fig. 14. 
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Normalized PSFs for special cases: Panel a: VBB-filter image of HD 142527 as example for the low wind effect, panel b: faint star 47 Tuc MMS12 in I_PRIM, and panel c: a 10 ms snap-shot image of α Eri A and B in the line filter CntHa. The color scale is reduced by a factor of 100 for the PSF center within ρ < 0.072″. Axes are in arcsec.



    

  
    Table 10. 

Measurements of the flux ratio fB/fA and the (S/N)B of α Hyi A and B, using different coronagraphic configurations of SPHERE/ZIMPOL.




	Instrument configuration
	fB/fA
	(S/N)B
	Figs.



	Coro / Angle,
	Filter, nDIT × tDIT[s]
	(10−3)
	
	





	Test A: CLC-S-WF without / with pupil stop, pupil stabilized



	Without stop
	NB730
	10 × 8
	a
	5.2
	19



	With stop
	NB730
	10 × 8
	a
	9.7
	19




	Test B: different coronagraphic configurations



	off coro,ND2b
	I-PRIM
	10×1.1
	5.6
	4.8
	21



	CLC-S-WF
	I-PRIM
	10 × 3
	5.3
	12.2
	21



	CLC-MT-WF
	I-PRIM
	10 × 3
	4.0
	11.6
	21



	4QPM2
	N_I
	20 × 3
	a
	10.3
	21



	4QPM2
	Cnt820
	20 × 3
	a
	9.1
	



	off coro,ND2b
	R-PRIM
	10×1.1
	2.7
	3.5
	



	CLC-S-WF
	R-PRIM
	10 × 3
	3.2
	8.2
	



	CLC-MT-WF
	R-PRIM
	10 × 3
	2.6
	8.0
	



	Test C: different rotation angles with CLC-S-WF



	0°
	I-PRIM
	20 × 3
	5.3
	12.2
	



	60°
	I-PRIM
	20 × 3
	3.7
	5.2
	



	120°
	I-PRIM
	20 × 3
	5.3
	10.0
	



	mean
	I-PRIM
	
	4.7±0.8
	10.0
	



	median-subtr.
	I-PRIM
	
	3.6c
	15.9
	



	0°
	R-PRIM
	20 × 3
	2.7
	5.8
	22



	60°
	R-PRIM
	20 × 3
	2.1
	3.3
	
22




	120°
	R-PRIM
	20 × 3
	3.1
	4.6
	
22




	Mean
	R-PRIM
	
	2.6±0.5
	4.6
	
22




	median-subtr.
	R-PRIM
	
	1.6c

	10.5
	
22








Notes. Commissioning data taken on 2014-10-10 between UT 7:40 and 8:50;

(a)  no fA flux available;


(b)  PSF parameters for this test are given in Table 7 and they are representative for all α Hyi data;


(c)  flux ratio affected by self-subtraction.





  
    
      Fig. 15. 
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Images of the central part (1.8″×1.8″) of focal plane masks available in the visual coronagraph of SPHERE. The masks in the top row are deposited on a plate and the gray scale is enhanced to show the frequency of dust features on the masks.



    

  
    
      Fig. 16. 
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Coronagraphic images of α Hyi (1.8″×1.8″) for the I_PRIM-filter taken with the panel a: small S, panel b: medium M, panel c; large L, and panel d: extra-large XL focal plane masks of SPHERE All images are normalized ctn6 relative to the non-coronagraphic PSF and displayed with the same color scale.



    

  
    
      Fig. 23. 

      
        [image: thumbnail]
      

      
Residual telescope polarization qtel = Qtel/I and utel = Utel/I as function of parallactic angle for the unpolarized star ϵ Eri in the VBB filter. Also shown are the measurements q
+, q
−, u
+, and u
− of a polarimetric cycle, which include instrument polarization component ±pSZ for the P2-mode and a field position angle offset of 60°.



    

  
    
      Fig. 27. 
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Schematic and simplified illustration of the polarimetric beam shift effects for the M3 Nasmyth mirror. The incoming beam and the expected reflection according to geometric optics are plotted in black. The beam and wavefront displacements for I⊥ and I∥ caused by the phase shifts, with the corresponding “effective” mirror surface location and tilts, are hugely exaggerated and drawn in red and blue respectively.



    

  
    
      Fig. 30. 
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HD 183143 mean radial V-band profiles (left) for the Stokes flux Q(r) and U(r) (top) and the fractional polarization Q(r)/I(r) and U(r)/I(r) (bottom) and the corresponding azimuthal profiles Q(80, ϕ), U(80, ϕ), and Q(80, ϕ)/I(80, ϕ), U(80, ϕ)/I(80, ϕ) (left). The U-data are shifted downwards in for better visibility and the dashed lines indicate the offset.



    

  
    
      Fig. 33. 
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Radial profiles for R Aqr for the ϕ = 7°-direction through the bright scattering clouds in the north as indicated in Fig. 31.
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