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Half the light from galaxies 
(e.g. stars/planets/black 
holes) is in the infrared



What about the light from star formation? 

Redshift
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Redshift
2 7.50 0.6

What about the light from star formation?
The majority is obscured (detected in the infrared) 





Planet forming disks

Galaxies and central 
supermassive black 

holes

Dust emission in 
galaxies
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An international team 
of astro/ technology 

experts

Co-I’s shown, plus a 
strong corps of 

engineers at JPL, GSFC, 
& BAE Systems

Partner Institutions
JPL • GSFC •BAE 

Systems • ASI / INAF • 
IPAC • CNES • MPIA • 
SRON • CSA • JAXA • 

KASA • UKSA

+ science affiliates
+ many community science 
working group members!!
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+ science affiliates
+ many community science 
working group members!!

Jason Glenn, GSFC 
Principal Investigator

Margaret Meixner, JPL
Deputy PI

Matt Bradford, JPL
Project Scientist

Klaus Pontoppidan, JPL
Deputy Project Scientist

Alexandra Pope, UMass
Science Lead

Tiffany Kataria, JPL
Deputy Science Lead



PRIMA Telescope 1.8-m, all aluminum, 4.5 
Kelvin

PRIMAger
Imager & 
polarimeter

FIRESS
Spectrometer

Detectors 100 mK KID arrays (~12k 
total)

Data IPAC
Orbit Earth-Sun L2
Launch 2032
Observation
s 

75% GO, 25% PI (🡪 GI)

Glenn et al. 2025 
JATIS



•  
PRIMAger   (French / Dutch contribution)

Ciesla et al. 2025 
JATIS



FIRESS 
(JPL)

 

Parameter Band 1 Band 2 Band 3 Band 4

Spectral range (µm) 24–43 42–76 74–134 130–235
Spectral sampling (µm) 0.23 0.41 0.73 1.29
Resolving power 95-150 85-120 90-125 95-130
Array format per band 24 spatial ×84 spectral pix, 900-µm pitch
Pix size on sky (arcsec) 7.6 12.7 22.9
Pix pitch ratio to B1,2 - 5:3 3:1

Prototype 
array in 
flight-like 
package

84 
Spectral

24
 s

pa
tia

l

Bradford et al. 2025 
JATIS



Telescope 1.8-m, all aluminum, 4.5 
Kelvin

PRIMAger
Imager & 
polarimeter
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Spectrometer

Detectors 100 mK KID arrays (~12k 
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Data IPAC
Orbit Earth-Sun L2
Launch 2032
Observation
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75% GO, 25% PI (🡪 GI)
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Why Now?  
🡪 Far-IR Detector 

Technology

Sensitivities of far-IR 
detectors have doubled 

every ~2 years for 75 years!

PRIMA detectors exceed 
performance requirements 

over the full wavelength 
range. 

Figure by J. 
Zmuidzinas
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PRIMA makes massive gains in sensitivity



PRIMA addresses Astro2020’s 3 science goals for a far-IR probe 
and opens vast discovery space for the community  

25
%

75
%



Protoplanetary disk structure is linked to the 
formation of exoplanets

 

Unknowns and uncertainties

• Disk masses

• Elemental abundances

• Water vapor content and distribution

 

ALMA, S. Andrews et al.; NRAO/AUI/NSF, S. Dagnello



PRIMA will measure the HD mass and water content in 200 
protoplanetary disks with high-resolution spectra



Protoplanetary Disks:  Is there enough water mass to drive the formation of 
planetesimals near the water snowline?

PRIMA/FIRESS FTM will measure the water column density to distinguish models with and without icy pebble 
drift by observing a wide range of water transitions to study spectral line energy distributions in 200 disks 

Enhancement?



Linking exoplanet atmospheric abundances to their disk origins:  Do protoplanetary disks, 
at radii where most planets form, have non-solar carbon and oxygen abundances?  

 

PRIMA’s disk survey simulated as two sub-samples with 
expected error bars.   



How do supermassive black holes and their host galaxies coevolve?

Habouzit+2021a
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Simulations predict very different pathways for galaxies to arrive on 
the local Mstar-MBH relation



Habouzit+2021ab

Simulations predict very different pathways for galaxies to arrive on 
the local Mstar-MBH relation

This is what we want to 
measure: observations 

of BHAR and SFRs in 
mass-selected samples 
as a function of redshift



Mid-infrared spectra provide unique 
signatures of:

• black hole accretion rate (BHAR)
• star formation rate (SFR)
which shift into the far-IR with redshift



3/16/26

30 200100

Pure Star Forming Galaxy

Galaxy with 
Accreting Black 
Hole

3D Hyperspectral surveys: for every galaxy we get a full IR spectral energy 
distribution

Simulated PRIMAger 3-color image from SIDES 
(Bethermin+24)

z=2 
galaxies
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30 200

3D Hyperspectral surveys: for every galaxy we get a full IR spectral energy 
distribution

Simulated PRIMAger 3-color image from SIDES 
(Bethermin+24)

z=2 
galaxies

PRIMAger SED can be 
decomposed into star formation 

and AGN components to 
determine the SFR and the BHAR 
(verified with FIRESS follow-up of 

[NeII] and [OIV])

Bisigello+2024



PRIMA will measure the 
black-hole accretion rates and 

star-formation rates in luminous 
galaxies since the peak epoch to 

map their pathway onto the 
local M

star
-M

BH
 relation



PRIMA will measure the scaling 
relation between black-hole 

accretion rate and 
star-formation rate in luminous 
galaxies since the peak epoch

Bisigello et al. 2021, 2024



3/16/26

30 200

3D Hyperspectral surveys: for every galaxy we get a full IR spectral energy 
distribution

Simulated PRIMAger 3-color image from SIDES 
(Bethermin+24)

z=2 
galaxies

Deep and wide PRIMAger  
surveys (1 sq. deg + 10 sq. deg)
will yield full IR SEDs for ~60,000 
galaxies down to L* 
   -> tons of guest investigator 
science

See PRIMA GO science book for 
many projects that would utilize 

such survey data



What is the role of outflows?

Outflows could be the link 
between star formation and black 

hole accretion

 



Mid-infrared spectra provide crucial 
diagnostics of:

• dust properties (polarized emission) 
• metallicity (FIR fine structure lines 

and PAHs)



Has the relationship between PAHs and metals evolved since cosmic noon?
In the local universe, there a decrease in PAH emission at lower metallicities.

 

See Whitcomb et al. 2024



Interstellar Dust Grain Growth
How does the structure of interstellar dust change across environments in the local universe?

 

Warm, C-rich grains unpolarized



PRIMA addresses Astro2020’s 3 science goals for a far-IR probe 
and opens vast discovery space for the community  
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%

75
%



75% of the observing time on PRIMA will be for general observations

GO Book Volume 1 2023
arXiv:2310.20572

GO Book Volume 2 2025
arXiv:2511.10927



PRIMA Timeline
Foundation:

>20 yrs NASA investment 
in detector and cryocooler 
technology – KIDs, MIRI 
cryocooler, CADR and 

Heritage from previous IR 
missions: ISO, Spitzer, 

Herschel, (SPICA)

2016 2018

Pre-decadal studies: 
GEP (Probe), 

Origins (Flagship)

2021

Astro2020 
recommen
ds Far-IR 
or X-ray 
Probe

2023

PRIMA 
Step-1 

proposal 
submitted

PRIMA 
selected 

for Phase 
A study!!

2024 Today

Concept 
Study 
Report 

submitted

Jan 
2026

Nominal 
5-year 

science 
mission

2032

Launch!

Selection for 
implementation

2026

Why now?
1. Detector & cryocooler technology 

mature
2. Excellent complementarity to 

JWST & ALMA 
3. Unprecedented sensitivity → vast 

discovery potential
4. Implementation feasible in 5 

years

Site visit


