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As Time Goes By…
New planets, new ideas



Pushing sensitivity
Hard work, time, and caffeine
• 300 m/s (1977) to < 0.5 m/s (today)



Pushing sensitivity
The path to HWO/LIFE

• Major strides with JWST, ALMA, 
Gravity+

PDS-70 d? TWA-7b? Alpha Cen Ab?



Most mentioned upcoming facility: Gaia
Honorable mentions: Roman, Euclid, PLATO, ELT, Theia, HWO, LIFE



How to Avoid False Positives in the Gaia Era
Beware of spurious peaks!

• Extended or non-point sources 
(galaxies, close binaries) + 106 
degree angle between cameras 
= trouble


• Spurious peaks near ~93 days 
and harmonics


• Can include in model


• Another idea: check candidate 
signals with RVs

Merci beaucoup to Damien Ségransen, J. B. Delisle, & Johannes Sahlmann!



3D Orbits
• Typically from combinatorics of detection methods: RVs, Astrometry 

(Gaia), Astrometry (Direct Imaging), Interferometry, Transits


• Why: True Masses!  Accurate planet occurrence!  More dynamics!  



Pushing theories of planet formation



Atmospheres
Giant planets, planetary mass companions, and isolated brown dwarfs                
offer HIGH signal-to-noise


Models must handle what is coming now (JWST) and soon (ELTs), aka                   
the high resolution domains (spectral, spatial, time) for cooler, smaller planets 

Atmospheres are complex, they have mixing, clouds, non-equilibrium chemistry




Atmospheres
1-39 m class telescopes with instruments across a wide range of wavelengths 
all have a crucial role to play in exoplanetary atmospheric science


Population studies needed to link to planet formation


Combining spin, architecture, and composition tells a more complete story      
of a planet’s history


We would like surface / interior measurements

Where are the 
exomoons…?



Prospects for HWO/LIFE?
The most reliable biosignature



Bonne anniversaire 
🎉 51 Peg b! 🎉


