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Abstract: Nearly thirty years after the Nobel-prize-winning discovery of 
the exoplanet 51 Pegasi b, astronomers have discovered thousands of 
planets outside the solar system, and the field of exoplanetary 
astronomy has shifted from purely being driven by discovery to 
performing demographic analysis, and detailed characterization of 
properties like mass, radius, and atmospheric composition. However, 
even today, basic questions remain, like “why do some systems end up 
looking like the Solar System with orderly co-planar architectures, with 
small planets close-in, and giant planets orbiting far from their stars, 
while others, like the so-called Hot Jupiters, are dramatically different?” 
My team and I are tackling this question from both sides: 
understanding the evolutionary origins of hot Jupiters and 
understanding the properties of compact multi-planet systems. Using 
data from NASA’s Transiting Exoplanet Survey Satellite (TESS) and 
Kepler/K2 missions, we are working to find keystone planetary systems 
around bright stars (those well suited for atmospheric observations) 
that can help address specific questions about planet formation and 
evolution. I will review our efforts to discover and characterize 
hundreds of hot Jupiters while investigating the compact architectures 
of small rocky planets. Finally, uncertainty in planetary orbital solutions 
for hundreds of planets have accumulated since their initial detection 
to the extent that they are not accessible with the James Webb Space 
Telescope (JWST) to study their atmospheres. I will also discuss how we 
are addressing this problem on a large scale to make hundreds of 
planets accessible for JWST. 
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