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W WEBE The Story of Us

* How do we get from this:

Hydrogen & Helium
* To this?

Carbon, Oxygen, Nitrogen, Calcium, Iron...
All arranged in complex molecules
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white dwarfs

cosmic ray fission
exploding massive stars

exploding

mass stars

merging neutron stars?
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Astronomical Image Credits:

ESA/NASA/AASNova

Graphic created by Jennifer Johnson

http://www.astronomy.ohio-state.edu/~jaj/nucleo/
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NIRCam Imaging
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NIRSpec Microshutter Array Spectroscopy

| Faster gas around the black hole (model)

0.8 | Slower gas in the galaxy (model)
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ESB
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NEBB

SPACE TELESCOPE

Leveraging multiple telescopes
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Black Hole | . Black Hole |
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" WEBB
.'."'.."‘ SPACE TELESCOPE
« JWST early black holes are S| fdlisiuion Crommito
more massive compared to 0] ¥ Obtert 2023, 265

their galaxies than local
black holes

« Evidence of “direct collapse”
formation?
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' WEBB  Transit Spectroscopy
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% WEEE  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

EXOPLANET K2-18 b

ATMOSPHERE COMPOSITION

NIRISS and NIRSpec (G395H)
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" WEBB  Tiny Quartz crystals

HOT GAS GIANT EXOPLANET WASP-17 b

COMPOSITION OF CLOUD PARTICLES YO PO ———
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i WEBE  Jat stream on Jupiter

JAMES WEBB SPACE TELESCOPE

JUPITER | JULY 27, 2022

Jupiter’'s Equatorial Jet Stream
— F212N: 10:52 UT

T o : B ik 21 2N: 20:55 UT
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NIRCam Filters F164N F212N
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WEEE Strongest at the Tropopause

JAMES WEBB SPACE TELESCOPE

WINDS ON JUPITER
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Ices on Jupiter’s Moon Europa

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

* First and foremost: Carbon

 |[FU observations: a spectrum
for every pixel
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Carbon Ices on Freshest Surface

Europa (NIRCam)

Crystalline CO, ice at 2.7 microns

Crystalline CO, ice at 4.27 microns

Complex CO, ice at 4.25 microns
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