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The Story of Us

• How do we get from this:

• To this?
Hydrogen & Helium

Carbon, Oxygen, Nitrogen, Calcium, Iron…
All arranged in complex molecules



The Origin of elements





Tell Tale Signs

CEERS black 
holes



Starting to see the rest of the 
iceberg



Leveraging multiple telescopes



• JWST early black holes are 
more massive compared to 
their galaxies than local 
black holes

• Evidence of “direct collapse” 
formation?



Over to you, Kelly!



Transit Spectroscopy



K2-18b: Finding the Missing Methane

Methane is the 
major carrier of 
Carbon, and ratio 
of Carbon to 
Oxygen is a key 
indicator of 
formation 
channels



Tiny Quartz crystals

Oxygen 
locked up in 
SiO2 crystals 
created in 
atmosphere



Jet stream on Jupiter



Strongest at the Tropopause



Ices on Jupiter’s Moon Europa

• Do the oceans beneath the ice 
contain other materials 
necessary for life? 

• First and foremost: Carbon

• IFU observations: a spectrum 
for every pixel



Carbon Ices on Freshest Surface



Questions?


