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Star-formation in Ophiuchus / Herschel

ESA/Herschel/NASA/JPL-Caltech



Another Far-Infrared Opportunity

What are the origins of planetary atmospheres and biospheres?
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Where is the planetforming region?
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ALMA does not resolve water snowlines
AS 209 / DSHARP

CO, snow-lipe

Water snow-line

CO snow-line

g Saturn
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Planet mass [Earth masses]
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Anatomy of a protoplanetary disk
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Revealing the planetforming water in the Spitzer legacy surveys

Legacy reduction using the Spitzer defringe method
- Reduction using celestial reference star SRFs
— Disk model
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~400 protoplanetary disks observed with JWST by cycle 4 (>1000 hours)
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Enrichment of water by pebble drift
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Pebble drift relative to small grains

VLT SPHERE i micron dust/gas
Avenhaust+ 2018
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Evolution of volatile reservoir

Radial drift
Inner disk enriched of icy particles
in water vapor

Snow Line

Rings and gaps in disks
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Intensity of enrichment
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Different carbon-chemistry in very low-mass disks
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Different carbon-chemistry in very low-mass disks
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JWST does not trace the snowline / giant planetorming regions

3 JWST Far-Infrared
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Total disk gas masses are uncertain
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2020 Astrophysics Decadal Origins Space Telescope concept



