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Star-formation in Ophiuchus / Herschel

ESA/Herschel/NASA/JPL-Caltech
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Another Far-Infrared Opportunity
What are the origins of planetary atmospheres and biospheres? 
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Sing+ 2024
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Volatile depletion in the Earth’s mantle

Pontoppidan 2014

Nitrogen depleted by 6 
orders of magnitude
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Where is the planet-forming region?

Mordasini+ 2009



The Probe far-Infrared Mission for Astrophysics

ALMA does not resolve water snowlines

Saturn
Uranus

Kuiper Belt

CO snow-line

CO2 snow-line
Water snow-line

AS 209 / DSHARP
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Earth

Resolved line imaging with ALMA

https://exoplanetarchive.ipac.caltech.edu
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Miotello et al. 2023

Anatomy of a protoplanetary disk
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Revealing the planet-forming water in the Spitzer legacy surveys
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~400 protoplanetary disks observed with JWST by cycle 4 (>1000 hours)

JDISCS/Arulanantham et al. 2025
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JDISCS/Banzatti+ 2023

Enrichment of water by pebble drift
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Pebble drift relative to small grains

ALMA/DSHARP – mm dust

VLT SPHERE – micron dust/gas
Avenhaus+ 2018
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Evolution of volati le reservoir 

Kalyaan+ 23
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Different carbon-chemistry in very low-mass disks

MINDS/Arabhavi+ 2024



The Probe far-Infrared Mission for Astrophysics

Different carbon-chemistry in very low-mass disks

MINDS/Grant+ 2025
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JWST does not trace the snowline / giant planet-forming regions

JWST Far-Infrared

Snowline
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Total disk gas masses are uncertain – 112 micron HD best mass tracer

3 detections of HD with Herschel-PACS / Bergin+ 2013
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2020 Astrophysics Decadal Origins Space Telescope concept
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Origins: A Far-Infrared Flagship Observatory
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PRIMA is the Far-IR probe mission concept

Astro2020 Decadal Report Timeline

PRIMA

HWO
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PRIMA
Telescope 1.8-m, all aluminum, 4.5 

Kelvin

PRIMAger
Imager & 
polarimeter

R = 8 hyperspectral imaging 
25-80 𝜇m
R= 4 imaging & polarimetry 
91-261 𝜇m

FIRESS
Spectrometer

R > 85 spectroscopy 
24-235 𝜇m
High-Res mode 
R = 4,400 x (112𝜇m/𝜆)

Detectors 100 mK KID arrays (~12k 
total)

Data IPAC

Orbit Earth-Sun L2

Launch 2032

Observations 75% GO, 25% PI (→ GI)



The Probe far-Infrared Mission for Astrophysics

J. ZmuidzinasM. Bradford

Far-infrared technology: Large cold telescope + sensitive detectors



PRIMA makes massive gains in sensitivity



PRIMA Unveils our Cosmic Origins in the Far-Infrared



The Probe far-Infrared Mission for Astrophysics

Simulated observation of a typical protoplanetary disk with PRIMA-FIRESS

HD 1-0

Ground-state H2O CO 14-13

[OI]

Warm H2O

H2O ice

Herschel PACS 

(AA Tau)  
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ALMA CO/C + JWST Organics PRIMA HD → H PRIMA H2O → O

C/H O/H

C/O



Learn more
 

PRIMA webpage: 
https://prima.ipac.caltech.edu

Quarterly newsletter (sign up on 
website)

Monthly talks series P-CAST 
(4th Monday of the month, 12pm 

Eastern)

Jason Glenn, Principal Investigator, GSFC

Margaret Meixner, Deputy PI, JPL

Matt Bradford, Project Scientist, JPL

Klaus Pontoppidan, Deputy Project Scientist, JPL

Alexandra Pope, Science Lead, UMass Amherst

Tiffany Kataria, Deputy SL, JPL

Jenn Rocca, Proposal Capture Lead, JPL
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