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H,O lce Phonon Modes

“How Are Potentially Habitable 3%imulatedl 10 minute exposure w/ SAFARI
Environments Formed?” — Decadal E-Q3a SR

* Mid-IR ice features only probe 3.0-
surface (Sturm+23d)

* Difficult to constrain abundance 2.5 g

- Lower optical depth in far-IR —» =
Tracing bulk ice content
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* Far-IR features in emission s
- Not dependent on viewing angle! Amorphous ice
Wavelengths: 45 um 63 um 1.03l5 4]0 415 SIO 515 610 6]5 7[0 7l5 80
A (pm)
R: ~300 - Kamp+18

Sensitivity: ~0.3 mJdy :



N, lIce Phonon Modes

2510°

N ) lattice modes

) Nltrogen Iargely N _=3.8x10%? H atoms/cm?
unconstrained in disks 217 | Astomag
- Likely in N, or NHj

(Schwarz & Bergin 14, g
Krijt+23) = e
 FIR only way access to N,ice ~

Wavelengths: 145 um 204 um

Sensitivity: 1% wrt continuum % 40 50 60 70 80 80100 200 300
A [um]




Measuring C, O, N, S inices
H,O, HCN, NHj, N,, H,S, CO, CO,, CH;OH, H,CO
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Measuring Major O, N, S Carriers in Gas

* Major volatiles: CHONS
 Important for habitability

* Only 1 detection of NH; gas in
an outer disk (Salinas+16)

* O, N, & S distribution largely
unknown

* Major carriers (H,O, H,S, NH,)
require THz instrument to
observe

Wavelengths: 170 — 524 um
R: ~10°
Sensitivity: 45 mdy
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Organics Iin Protostellar Cores

— CH3CHO CH30CH3; — CyHsOH CH30CHO

Mw etk |l N ln“d M Lﬂ Mm L“Wl :

“What generates the observed ol
chemical complexity of molecular gas?” ‘W “ i
i H

— Decadal F-Q2c g . ;
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Deep Integrations on Deloris Disks

“How Does the Distribution of Dust and Small Bodies in Mature Systems

Connect to the Current and Past Dynamical States Within Planetary Systems?”
— 2020 Decadal E-Q1d

* Emission from exo-Kuiper Belt whken L
peaks in FIR : fF? ;
* No current detections M

 Constrain frequency of exo-
Kuiper Belts

Wavelength: 30-70 um
Sensitivity: 22 pdy/beam

Disk surface brightness (udy/beam)

o 1% PSF precisicrin at 1% Airy ring

10° 10 107
Disk/star surface brightness contrast Kamp+21



FIR Observations of Disks: more than just H,O!

Observable Wavelength Frequency R Sensitivity
(Mm) (THz)
H,0 Ice 45 & 63 4.7 & 6.6 300 0.3 mJy
N, Ice 145 & 204 1.47&2.0 300 1% wrtcontinuum
NH; Gas 107-524+ 0.57-2.8 10° 45 mdy
Protostar Organics  520-650 0.45-0.57 10° 0.1 Jy

Exo-Kuiper Belts 30-70 4.3-10 22 ndy/beam



