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®  HIRMES talk schedule
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DSHARP collaboration



Zhang et al. 2018
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®  The compositions of planets depend on their birth location
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\;',/ The transport of volatiles can also change composition
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@ Planet-forming disks have different regimes of volatiles
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@®  Bulk composition of gas and dust tends to be traced in IR
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The mass of planet-forming matter

The trail of water

The origins of life’s elements
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Classical mass tracers, CO and dust, underestimate mass @
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®  Hydrogen deuteride as a better mass tracer
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HD disk mass is a synergy between ALMA and a FIR facility

Any molecule from
ALMA/JWST

112 micron spectroscopy
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Cold water
snowline and beyond (Far-IR) 50 K

600 K 150K 10 718’opm

Warm water ground state
near snowline (Far-IR) line@179pum

20 180um

Hot water
inside snowline (JWST)

10 T

-

y protoJupiter

Blevins et al. 2016

lllustration by Jack Cook, WHOI Graphic Services)



Y 4

® . The trail of water
4

Mid-infrared (Spitzer)
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Combining Spitzer and Herschel-PACS detected surface snow lines
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4  JWST will create a census of terrestrial planet-forming chemistry

Lowest H,O energy available to JWST: ~800 K
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Classical methods to detect ice in disks
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L4 ~ Water ice emission using FIR phonon modes
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® 63 micron [Ol] as a tracer of disk gas thermal balance
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Provide Herschel-PACS line
sensitivity

at high spectral resolving
power

(R=50,000-100,000)

cover unexplored region
between Spitzer and Herschel

Increase spectral mapping
speeds
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Line tomography as an independent measure of abundance distributions

Line flux [Normalized]
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‘ Value of resolving power
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Transmission

® ' Transmission from the stratosphere

1.0 H>O Line Flux vs. Upper Level Energy at-30.0 km /s
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@ ; Comparison with existing HD detections
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!/ The HIRMES sensitivity is achieved by...

HIRMES TES detectors Fabry-Perot spectroscopy
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® ' Planned legacy science investigation

= For the community
= No proprietary time
= Lots of remaining potential for GO programs

1. HD: measure disk masses, needed by ALMA+JWST studies of the same disks
2. Water vapor: locate inner disk molecular gas observed by JWST

3. Water ice: measure ice/rock ratio in ALMA+JWST selected disks

4. Oxygen: measure energy balance/critical input to thermochemical models



® | Available protoplanetary disk targets
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High-resolution of HIRMES observations of TW Hya
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Low-resolution simulations of ice
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;‘\ ) Summary of future infrared disk spectroscopy
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