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What is the occurrence rate of long period planets, brown dwarfs and
low mass stellar companions?

‘
s‘ How do these objects form?

)

What does the mass-luminosity-age relation of brown
dwarfs and low mass stellar companions look like?

’/‘ Test atmospheric models of giant gaseous planets

and brown dwarfs



NASA Exoplanet Exploration Program Science Gap List

SCI-10: Precursor observations of direct imaging targets

“Precursor observations benefit future exoplanet missions by:

1) screening for confusing background sources and close-in, low mass stellar
and substellar companions that might compromise exoplanet imaging sensitivity;

2) detecting exoplanets for future characterization, or setting observational
and/or dynamical limits on their presence;

3) measuring stellar physical properties, chemical abundances and
radiation environments to enable accurate planet characterization including
Interpretation of exoplanet spectra”
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The CURALIE Survey
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Using pre-cursor information allows the relative astrometric position
to be predicted improving the probability detection calculation.



IRDIS
Infrared Dual Band
Imager and
Spectrograph

IFS
Integral Field
Spectrograph
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HD 13724 B
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HD 13724 B Temperature: 1000 K
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Younger & lower-mass brown dwarfs are over-luminous compared to models,
while older or higher-mass brown dwarfs are under-luminous
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Conclusions

This work helps us understand the occurrence rates of
planets/BDs/stars around nearby solar-type stars and populate
the mass-luminosity relation for very low mass stars

Pre-cursor observations (vetting with quick imaging, RVs +
astrometry) increases the detection efficiency of directly imaged

companions for targeted searches with future upcoming
instruments on JWST, ELT, and future direct imaging missions

Combining exoplanet detection techniques is vital in
comprehensively characterizing exoplanets
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