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Assessing the status of a planet 



HD 131399 Ab? 

Wagner et al. (2016) 



HD 131399 Ab?  
A revised flat spectrum of a K or M object  

Nielsen, De Rosa, Rameau et al. (2017) 



HD 131399 Ab?  
A revised flat spectrum of a K or M object  

Nielsen, De Rosa, Rameau et al. (2017) 



HD 131399 Ab is a background object 

Nielsen, De Rosa, Rameau et al. (2017) 
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If non-zero 
proper-motion 

Displacement 
at escape velocity 



Back on the detections 



β Pic b HD 95086 b 51 Eri b 

HR 2562 B HD 984 B PZ Tel B HD 206893 B 

HR 8799 cde 

The GPIES Haul 



β Pic b HD 95086 b 51 Eri b 

HR 2562 B HD 984 B PZ Tel B HD 206893 B 

HR 8799 cde 

The GPIES Haul 

24 Myr (BPMG) 
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4 MJ 
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7 MJ 

24 Myr (BPMG) 
36 MJ 

30-200 Myr 
 33-94 MJ 
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Chilcote et al. (2017) De Rosa et al. (2016) Macintosh et al. (2014) 
Rajan et al. (2017) 

Ingraham et al. (2014) 
Greenbaum et al. (in prep) 

Huard-Dong et al. (in prep) Konopacky et al. (2016) Johnson-Groh et al. (2017) Ryan et al. (in prep.) 



Sampling the MLT sequence  
with young companions 



A sequence in the β Pictoris moving group 



Need to find Sco-Cen brown-dwarfs ! 



Spectrophotometry       Atmosphere 



GPIES provides a uniform spectral library 



Building a spectral sequence? 



Modeling to confirm  
that dust is everywhere 

∝ dust 

? 



Astrometry           Orbit 



Orbital motion is detectable 

HD 95086 b 
2 years  

of monitoring 

51 Eri b 
10 months  

of monitoring 
Rameau et al. (2016) De Rosa et al. (2015) 

β Pictoris b 
3 years  

of monitoring 
Millar-Blanchaer et al. (2015) 

Wang et al. (2016) 



Key insights on their orbital configuration 
can be determined 

Architecture of the HD 95086 planetary system 3

UT Date Instrument/ T
int

Field Plate Scale Position Angle ⇢ ✓ Ref.
Filter (min) Rot. (deg) (mas px�1) O↵set (deg) (mas) (deg)

2012 Jan 12 NaCo/L 0 52.0 24.5 27.1± 0.06 0.38± 0.02 624± 8 151.8± 0.8 (1)
2013 Mar 14 NaCo/L 0 54.0 31.4 27.1± 0.04 0.45± 0.09 626± 13 150.7± 1.3 (1)
2013 Jun 27 NaCo/L 0 151.7 29.3 27.1± 0.2 0.48± 0.1 600± 11 150.9± 1.2 (1)
2013 Dec 10 GPI/K

1

33.4 11.7 14.166± 0.007 �0.1± 0.13 619± 5 150.9± 0.5 (2)a

2013 Dec 11 GPI/H 41.6 15.0 14.166± 0.007 �0.1± 0.13 618± 11 150.3± 1.1 (2)a

2014 May 13 GPI/K
1

34.0 16.9 14.166± 0.007 �0.1± 0.13 618± 8 150.2± 0.7 (2)
2015 Apr 06 GPI/K

1

41.7 37.7 14.166± 0.007 �0.1± 0.13 622± 7 148.8± 0.6 (2)
2015 Apr 08 GPI/K

1

99.4 39.0 14.166± 0.007 �0.1± 0.13 622± 4 149.0± 0.4 (2)
2016 Feb 29 GPI/H 38.0 16.9 14.166± 0.007 �0.1± 0.13 621± 5 147.8± 0.5 (2)
2016 Mar 06 GPI/H 78.0 47.6 14.166± 0.007 �0.1± 0.13 620± 5 147.2± 0.5 (2)

Parameter Unit L
max

Median 68 % CI 95 % CI i prior

Semimajor axis (a) au 50.5 61.7 53.3–82.4 44.8–137 cos(i)
49.3 59.7 52.7–72.0 44.5–105.5 155± 5�

Eccentricity (e) - 0.019 0.135 <0.205 <0.443 cos(i)
0.168 0.124 <0.187 <0.397 155± 5�

Inclination (i) deg 146.0 153.0 139.5–162.7 126.1–174.7 cos(i)
149.2 155.7 150.9-160.6 146.2–165.5 155± 5�

Argument of periastron (!) deg 39.7 92.5 27.3–153.7 3.73–176.2 cos(i)
99.2 92.6 28.1–153.0 3.92-176.1 155± 5�

Position angle of nodes (⌦) deg 329.7 83.8 38.2–146.7 5.48–174.7 cos(i)
2.5 89.8 32.4–149.4 4.76-175.3 155± 5�

Epoch of periastron (T
0

) - 2172.37 2155.16 2040.26-2367.95 2005.35-2809.37 cos(i)
2202.44 2151.83 2038.27–2337.07 2005.12-2580.66 155± 5�

Period (P ) year 257.1 370.9 296.8–572.6 227.9-1230.9 cos(i)
260.0 352.8 291.2–469.2 225.5–834.1 155± 5�

a These data were published in Galicher et al. (2014) but re-analyzed in this work.
References. (1) Rameau et al. (2013a); (2) This work

Figure 2. : (Left:) Schematic diagram of the HD 95086 system in the sky plane. The astrometric measurements
of HD 95086 b are plotted (black circles - NaCo L 0, red triangles - GPI K1, blue squares - GPI H), as well as a
hundred representative orbital fits randomly drawn from the rejection sampling analysis using the inclination-restricted
(i = 155 ± 5�) prior. The inner and outer dust rings are indicated as the gray shaded regions, based on the average
values from Su et al. (2015). For both dust rings, an inclination of i = 155� and a position angle of ⌦ = 110� were
assumed (Su et al. 2015). For clarity, the astrometric measurements are also shown within an inset. (Right:) The
separation (top right) and position angle (bottom right) of HD 95086 b measured between 2013 and 2016. Symbols
and lines are as in the left panel.

β Pictoris b 
did not transit 

but  
its Hill sphere did 

HD 95086 b 
is  

a gap carving  
planet 

51 Eri b 
might be on  

an eccentric orbit 



Take-out? 

GPIES performs  
a systematic and uniform  
astrometric and spectroscopic 
analysis of  
young substellar companions 


