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Hot Jupiters are gas giant planets like Jupiter, yet orbit their host stars significantly 
closer than Mercury orbits the Sun. Because of the small orbital distances these 
planets are extremely hot and have puffy, extended atmospheres, making them 
the most amenable planets to atmospheric characterization. Detailed studies of 
the atmospheres through transmission and emission spectroscopy can give clues 
as to how hot Jupiters formed and evolved into what we observe today. In this 
talk, I will show how high-resolution spectroscopic observations can be used to 
detect and determine precise chemical abundances of a range of atoms, ions and 
molecules, which can in turn help us to constrain the planet's formation location 
and accretion history. Furthermore, high-resolution spectroscopy can uniquely 
resolve the velocity shifts that are caused by winds and atmospheric dynamics in 
the planets' atmospheres. Most hot Jupiters are tidally locked, and so 
understanding how winds and rotational jets help to 
redistribute stellar radiation is important for 
understanding the atmospheric dynamics in all tidally 
locked planets. Finally, I will discuss how combining 
these high-spectral resolution observations with lower
-spectral resolution JWST atmospheric observations 
will allow us to constrain chemical abundances, planet 
structure, and atmospheric dynamics in 
unprecedented detail.  


