
    
      Fig. 3 
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        Evolution of the S/N (blue) for various priors for HD 206893b (2017-07-13, IFS, YJ band). The x-axis gives the index of the priors. The S/N corresponding to the 10 last priors are below the 5σ detection threshold. Priors are ordered by decreasing S/N for clarity purposes. The S/N reached for spectral prior close to the spectrum (in contrast) leads to a detection with a significance above the 5σ detection threshold.

      

    

  
    
      Fig. 5 
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        Integrated K1/K2 flux ratio computed for a planet with a solar metallicity, C/O = 0.50, and with different values of log(g) and Teff. ExoREM spectra were used.

      

    

  
    
      Fig. 7 
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        Number of false positives experienced at detection time when using between N = 1 and N = 31 spectral priors with IFS. The detection threshold is set at τ = 5, and the results are averaged over 32 observations. The red dashed line shows the theoretical false positive rate on a single S/N map. The mean experienced false positive rate for each S/N considered independently map is represented by the yellow dashed rectangles and the mean experienced cumulative false positive rate by the blue rectangles.

      

    

  
    
      Fig. 10 
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        Contrast comparison at 5σ between PACO, TLOCI, and PCA for IFS for the 24 science stars considered in this paper. Dashed lines show the 95% completeness interval. The grey area represents the coronographic mask. Contrast curves provided by PCA and TLOCI do not correspond to a 5σ false alarm rate contrarily to the contrast curves of PACO. The achievable contrasts are thus significantly over-optimistic for PCA and TLOCI (see discussion in the text).

      

    

  
    
      Fig. 11 
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        Comparison of the contrast curves at 5σ obtained with PCA (5 modes), TLOCI, and PACO-flat for IRDIS on HD 377. The contrasts of the injected fake planets were computed using 2D contrast maps, thus, there are differences seen with the 5σ curve: local variations of the achieved contrast are averaged azimuthally.

      

    

  
    
      Fig. 12 
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        S/N map provided by PACO (top right), residual map provided by SpeCal PCA using 10 modes (bottom middle), associated S/N map (top middle), residual map from TLOCI (bottom left) and associated S/N map (top left). The injected fake planets are clearly visible on the S/N maps from PACO. None of the high S/N detections on the PCA/TLOCI map corresponds to injected sources. The locations of injected sources are highlighted by the red boxes.

      

    

  
    
      Fig. 13 
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        Retrieved S/N for the injected sources for IRDIS. The detection threshold τ was set to 4. The red line shows the median S/N of the injected sources and the grey area the 1σ interval containing 68% of the detected injected sources.

      

    

  
    
      Fig. 14 
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        S/N and residual maps for the injected fake sources on IFS. Top row: PACO ASDI S/N maps corresponding to the various injected spectra (see Fig. B.7). Middle row: Residual and S/N maps using PCA. Bottom row: Residual and S/N maps using TLOCI. The locations of injected sources are highlighted by red boxes.

      

    

  
    
      Fig. 15 
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        Retrieved S/N for the injected sources for IFS. The detection threshold τ was set to 4. The red line shows the median S/N of the injected sources and the grey area the 1σ interval containing 68% of the detected injected sources.

      

    

  
    
      Fig. 16 
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        Classification of the 60 sources detected during the survey. Note: PZ Tel B is visible in both IRDIS and IFS, thus accounted for only one source in this plot.

      

    

  
    
      Table A.5 

      Test targets observation logs.

      
        


	STAR
	DATE OBS
	FILTER
	DIT(s)×Nframe
	ΔΡΑ (°)a
	Seeing (")b
	Airmassb
	τ0 (ms)a,b
	Program ID





	V*CT Tuc
	2015-07-05
	DB_H23
	64x64
	26.0
	1.07
	1.25
	2
	095.C-0298(C)



	V*CTTuc
	2015-07-05
	OBS_YJ
	64x64
	26.2
	1.07
	1.25
	2
	095.C-0298(C)



	




	Smethells 86
	2015-11-29
	DB_H23
	64x64
	25.8
	1.57
	1.26
	7.2
	096.C-0241(B)



	Smethells 86
	2015-11-29
	OBS_YJ
	64x64
	25.8
	1.57
	1.26
	7.2
	096.C-0241(B)



	




	HD108767B
	2018-01-25
	DB_H23
	64x72
	94.4
	0.59
	1.02
	8.3
	1100.C-0481(D)



	HD108767B
	2018-01-25
	OBS_YJ
	64x72
	94.3
	0.59
	1.02
	8.3
	1100.C-0481(D)



	




	HD16978
	2016-09-16
	DB_H23
	32x160
	29.1
	0.42
	1.38
	9.2
	097.C-0865(D)



	HD16978
	2016-09-16
	OBS_YJ
	32x144
	26.8
	0.42
	1.38
	9.2
	097.C-0865(D)





      

      
Notes: a: DIT corresponds to the detector integration time per frame, ΔΡΑ is the amplitude of the parallactic rotation, τ0 corresponds to the coherence time. b: Values extracted from the updated DIMM info and averaged over the sequence.




    

  
    
      Fig. B.1 
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        Contrast comparison between PCA (10 modes), TLOCI and PACO. The contrast of the injected fake planets were computed using 2D contrast maps, hence, we can see the differences with the 5σ curve: local variations of the achieved contrast are averaged azimuthally.

      

    

  
    
      Fig. B.4 
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        PCA S/N map. The locations of injected sources are highlighted by red boxes.

      

    

  
    
      Fig. B.5 
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        TLOCI residual map. The locations of injected sources are highlighted by red boxes.

      

    

  
    
      Fig. B.6 
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        TLOCI S/N map. The locations of injected sources are highlighted by red boxes.

      

    

  
    
      Fig. C.1 
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        Results for HD 105, DI only (left), DI+RV (right). One epoch was available for DI.

      

    

  
    
      Fig. C.4 
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        Results for HD 1466, DI only (left), DI+RV (right). Two epochs were available for DI.

      

    

  
    
      Fig. C.7 
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        Results for HD 17925, DI only (left), DI+RV (right). One epoch was available for DI.

      

    

  
    
      Fig. C.10 
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        Results for HD 45270, DI only (left), DI+RV (right). One epoch was available for DI.

      

    

  
    
      Fig. C.12 
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        Results for HD 49855, DI only (left), DI+RV (right). One epoch was available for DI.

      

    

  
    
      Fig. C.18 
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        Results for HD 189245, DI only (left), DI+RV (right). One epoch was available for DI.

      

    

  
    
      Fig. C.20 
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        Results for HD 224228, DI only (left), DI+RV (right). One epoch was available for DI.
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Algorithm 1: Pseudo-code of the selection procedure
of IFS spectral priors for PACO.

Input: ExoREM set Qg of sub-stellar spectra.
Input: ExoREM spectrum w of reference.
Input: Stellar spectrum s.

Input: Target number N of spectral priors.
Input: Gaussian kernel g; of width L.

Input: Sampling operator Ry, by Lgr/L.
Output: Library Qgs of spectral priors.

» Step 1. Normalizing sub-stellar spectra.

Q —{}; (initialization)
for j = 1 to Nggr do
wgr < QR js (get sub-stellar spectrum)
wy, < wgre/se, Y € [1; Ler] 5 (normalization)
we—uweg; (Gaussian convolution)
w — Ry ) ; (re-sampling)
Q —{Q Uuw'}; (storing)
» Step 2. Building library of spectral priors.
we — Q' (get reference spectral prior)
Q — {w) ; (initialization)

while card(2) < N do
for i = 1 to card(Q2) do

w— Q,;; (get a spectral prior)
for j =i to Ngr do
w o« Q;. ; (get a candidate spectral prior)
dij — llw—w|3; (compute distance)
(L, J™™) « argmax; (d; ;) ; (get max index)
Q—{Qu Q}mux} ; (storing)
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