The Far-Infrared

A missing link in disk evolution, planet
formation and earth-like planets
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Earth bulk abundance

Volatiles depleted in the Earth are observable in the gas-phase
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A factor 2 in solid mass makes a
difference in giant planet formation
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What if the Nitrogen were depleted by

rather than
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Planet C/0 ratios depend on disk chemistry
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WASP 12b has been claimed to have C/0>~1
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Measuring snow lines
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Inner disks around solar type stars are

abundant in water and organics
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The observed H20 line SED

Blevins et al. 2014
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Volatiles in disks are traced in the mid-infrared to sub-millimeter wavelengths
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Observability of water

Infrared water lines from protoplanetary disks
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The FIR can (uniquely) see ice emission.
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The holy grail: HD measures the disk gas mass
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Requirements for a FIR mission
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Flux [Jy]

Astronomical facilities sensitive to water in protoplanetary disks
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Current sensitivities are just out of range

Protoplanetary disks in nearby clusters
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Killer science cases

Snow lines (H,0, but also other species). Compare
to ALMA CO snow lines. Both ice and gas.

HD direct disk gas mass measurements.

Direct detection of disk ice using the 43 micron ice
band.

Energy balance of disk surfaces using velocity-
resolved [Ol] 63 micron (constrain thermochemical
models).




Desired Measurement Capabilities

Parameter m Value or Range

Wavelength range um 25-500
Angular resolution arcsec 0.5-5.0
Spectral resolution, (\/ dimensionles 10,000 (minimum),
AN) S 50,000 (ideal)
Continuum sensitivity — uly 1,000 (1sig, minimum)
Spectral line sensitivity 1012 W m2
Instantaneous FoV arcmin 1
Number of target fields dimensionles 100-1000

S
Field of Regard Sr >2pi

N.B. In case the symbols don’t display properly, the units of wavelength are
microns, and the units of continuum sensitivity are micro-Janskys. Spectra
lon is lambda/(delta lambda). |




