
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        TESS light curves of AF Lep obtained in 2018 (sectors five and six, top panel) and 2020 (sector 32, bottom panel). The ~1 d rotation period is clearly visible, although the amplitude varies between the two epochs.

      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        As Fig. 4, but for the four synthesized IFS data sets. Note that the contrast (top row) color scale is reduced compared to Fig. 4, whereas the FMMF S/N is the same.

      

    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        Azimuthally averaged sensitivity of the IFS (top), IRDIS K1 (middle), and K2 (bottom) data sets to companions as a function of angular separation. The measured contrast of AF Lep b within each data set is plotted (circle symbols).

      

    

  
    
      Table 6 

      Spectral energy distribution of AF Lep and AF Lep b.

      
        


	λ µm
	Contrast ×10−6
	Fλ(A) ×10−12 W m−2 µm−1
	Fλ(b) ×10−17 W m−2 µm−1





	0.966
	<9.27
	41.87 ± 0.64
	<38.82



	0.979
	<10.14
	40.76 ± 0.63
	<41.4



	0.994
	<9.72
	39.35 ± 0.61
	<38.22



	1.011
	<12.30
	37.86 ± 0.60
	<46.62



	1.030
	<11.97
	36.36 ± 0.58
	<43.56



	1.048
	<9.69
	34.86 ± 0.56
	<33.75



	1.067
	<8.37
	33.25 ± 0.54
	<27.81



	1.085
	<6.54
	31.79 ± 0.53
	<20.85



	1.102
	<6.27
	30.71 ± 0.51
	<19.29



	1.121
	<4.20
	29.64 ± 0.50
	<12.42



	1.143
	<4.83
	28.38 ± 0.48
	<13.68



	1.163
	<4.32
	27.25 ± 0.47
	<11.79



	1.181
	<5.79
	26.21 ± 0.46
	<15.21



	1.200
	<7.62
	25.21 ± 0.45
	<19.20



	1.220
	<6.45
	24.34 ± 0.44
	<15.72



	1.239
	4.18 ± 2.22
	23.50 ± 0.43
	9.82 ± 5.21



	1.259
	5.98 ± 2.13
	22.56 ± 0.42
	13.50 ± 4.81



	1.279
	7.04 ± 1.89
	21.57 ± 0.41
	15.18 ± 4.08



	1.298
	7.45 ± 1.75
	20.88 ± 0.40
	15.56 ± 3.66



	1.315
	7.43 ± 2.14
	20.34 ± 0.39
	15.11 ± 4.37



	1.329
	6.54 ± 2.06
	19.83 ± 0.38
	12.96 ± 4.10



	1.345
	6.04 ± 2.13
	19.30 ± 0.38
	11.66 ± 4.13



	1.371
	3.58 ± 3.17
	18.39 ± 0.37
	6.58 ± 5.84



	1.404
	3.02 ± 2.84
	17.31 ± 0.36
	5.23 ± 4.91



	1.424
	2.20 ± 2.27
	16.68 ± 0.35
	3.67 ± 3.79



	1.440
	2.16 ± 1.97
	16.18 ± 0.34
	3.50 ± 3.19



	1.457
	2.44 ± 1.76
	15.69 ± 0.34
	3.82 ± 2.76



	1.474
	2.20 ± 1.73
	15.22 ± 0.33
	3.35 ± 2.64



	1.492
	2.04 ± 1.82
	14.76 ± 0.32
	3.02 ± 2.69



	1.509
	4.12 ± 1.56
	14.34 ± 0.32
	5.90 ± 2.24



	1.527
	4.70 ± 1.41
	13.96 ± 0.31
	6.55 ± 1.98



	1.544
	6.34 ± 1.74
	13.55 ± 0.31
	8.59 ± 2.37



	1.561
	8.75 ± 1.94
	13.10 ± 0.30
	11.47 ± 2.56



	1.579
	9.16 ± 1.83
	12.63 ± 0.30
	11.57 ± 2.32



	1.597
	11.21 ± 1.43
	12.22 ± 0.29
	13.70 ± 1.78



	1.614
	12.98 ± 1.56
	11.87 ± 0.28
	15.41 ± 1.89



	1.629
	13.28 ± 2.06
	11.55 ± 0.28
	15.34 ± 2.41



	1.641
	14.28 ± 1.87
	11.28 ± 0.27
	16.11 ± 2.14



	1.651
	16.32 ± 2.39
	11.07 ± 0.27
	18.07 ± 2.68



	




	1.033 (YIFS)
	<10.9
	35.54 ± 0.57
	<38.74



	1.242 (JIFS)
	<6.9
	22.84 ± 0.42
	<15.76



	1.586 (H2)
	10.2 ± 1.2
	12.45 ± 0.29
	12.70 ± 1.52



	2.105 (K1)
	20.9 ± 1.6
	4.68 ± 0.12
	9.78 ± 0.79



	2.253 (K2)
	18.3 ± 1.9
	3.65 ± 0.09
	6.68 ± 0.71





      

    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
        Goodness of fit for the objects within the spectral library when compared to the photometry and spectroscopy of AF Lep b. Objects with gravity measurements are indicated: field gravity (red squares), intermediate (green triangles), and low gravity (yellow stars).

      

    

  
    
      Fig. 11 

      
        [image: thumbnail]
      

      
        Three objects within the spectral library that best match the photometric and spectroscopic measurements of AF Lep b. The F-band upper limits are not included in this analysis.

      

    

  
    
      Fig. 12 

      
        [image: thumbnail]
      

      
        Expected motion from a stationary background object (black line and gray track), given the 2022 astrometry. We assume µα = 16.915 mas yr−1 µδ = −49.3l8 mas yr−1 and π = 37.2539 mas. Blue curves represent orbits drawn from the posterior distributions of the orbit fit. We expect a background object to have a significantly different trajectory in separation compared to an orbiting planet over the next year. The vertical red lines mark the epochs of HST/NICMOS and Keck/NIRC2 observations discussed in the text.

      

    

  
    
      Fig. 13 

      
        [image: thumbnail]
      

      
        F160W NICMOS field from 1998 as processed by the ALICE pipeline (Choquet et al. 2014; Hagan et al. 2018). Since the ~25-year orbital period of AF Lep b is comparable to the 24-yr difference between these HST observations and our new data, the planet probably lies at a similar position relative to the star in both data sets. However, we do not expect a detection of the planet with HST NICMOS because the occulting spot has radius 0″.3 and the contrast needed to achieve a detection begins past 0″.5 radius from the star. The white box indicates the expected position of the companion in this 1998 epoch if it were a stationary background star instead of a common proper motion companion.

      

    

  
    
      Fig. 14 

      
        [image: thumbnail]
      

      
        Contrast curves from two previous high-contrast imaging observations of AF Lep (Galicher et al. 2016; Hagan et al. 2018). The predicted separation if the companion was in fact a stationary background star is indicated for each epoch, significantly above the contrast curve in both cases.

      

    

  
    
      Fig. A.1 

      
        [image: thumbnail]
      

      
        PSF-subtracted F606W HST/ACS/HRC images with the short-exposure data on the left and the long exposure data on the right. North is up, and east is to the left. The annotations indicate radius in arcseconds. The residual light beyond 4″ radius in the long exposure data indicate a poor spectral match between AF Lep and HD 36379. No astrophysical sources are detected in these data.

      

    

  
    
      Fig. B.1 

      
        [image: thumbnail]
      

      
        Data (left) best-fit model (middle) and residuals (right) for the BKA fit to AF Lep b in the IRDIS K1 (top) and K2 (middle) data sets, and the IFS H2 data set (bottom).
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