
VLTI/GRAVITY 
measurements 
of the HR 8799 
planets reveal 
sub-stellar C/O 
ratios, which 
decrease with 
orbital radius. 
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ResultsIntroduction
HR8799 is one of 
the most wel l-
studied systems of 
direct ly imaged 
exoplanets.
The presence of 
four young, hot 
planets provides a 
unique oppor tunity 
to use the present

Data
We combined new data from VLTI/GRAVITY, 
VLT/SPHERE, LBT/ALES and Subaru/CHARIS 
with reprocessed archival datasets from 
SPHERE [9], GPI [2] and OSIRIS [1,3]. This 
covers a range from 1 to 4 µm for three of the 
four planets.

Using the model of Mol l ière+ (2020), we f ind a 
trend of decreasing C/O with separat ion from 
the host star, in contrast to Lavie+ (2017). The 
C/O rat ios of the b, c, and d planets are 
substel lar. Going forward, we hope to explain 
the mechanism of this trend.

day atmospheric proper t ies to explore the 
shared format ion history of the system, using 
tracers such as the carbon-to-oxygen rat io [7].

The C/O ratio is 
model dependent

Care must be taken 
when measuring C/O 
rat ios! Chemical 
model l ing yields 
systematical ly lower 
rat ios compared to 
ver t ical ly constant gas 
phase abundances.

Water and CO are 
signi f icant ly detected 
in the atmosphere of 
HR8799b. No other 
species are 
constrained at a 
Bayes Factor of 
greater than 10.

C/O decreases with distance, and is 
general ly sub-stel lar

Abundances of 
HR8799b

Best-f i t  atmospher ic model of HR8799e
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A pet i tRADTRANS-based atmospheric retr ieval 
was per formed to infer the atmospheric 
proper t ies of each [5,6]. The emission 
spectrum model provides f lexibi l i ty to explore 
di f ferent atmospheric structure, chemistry and 
cloud parameter isat ions.

GRAVITY K-band Spectra of the HR8799 planets

Pre l im ina r y  resu l t s  f o r  t he  C/O ra t i os  o f  each  o f  t he  HR8799  p lane ts ,  
compu ted  us ing  a  d i sequ i l i b r i um chem is t r y  mode l .  Re t r i e va l s  a re  
ongo ing  to  de te rm ine  e r ro r  ba r s  fo r  t he  c  and  d  p l ane ts .  We  compa re  
t hese  va lues  to  t he  Öbe rg (2011 )  mode l  f o r  an  A- t ype  s ta r  [7 ] .
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