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Many astronomers providing use cases – kudos ! Excellent engineering / technology teams at JPL, GSFC

Strong JPL formulation team:  Jenn Rocca, Liz Luthman, Steve Unwin,   w/ D. Richardson @ GSFC 
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PRIMA at a Glance
• 1.8-m, all-aluminum telescope cooled to 4.5 K.

• PRIMAger imager and polarimeter (France / Netherlands):  25-80 microns 
R=10 hyperspectral imaging, 91-232 μm imaging polarimetry.

• FIRESS Spectrometer (JPL w/ GSFC) : 24-235 μm in 4 grating modules with  
R>85.  High-res mode gives R of thousands across full band.

• 100 mK focal planes with kinetic inductance detectors, provided by joint 
JPL/ GSFC and SRON  team.

• JPL lead with GSFC, Ball spacecraft, IPAC data handling, many others.

In 1200 hours: PRIMA can
measure the D/H isotopic ratio of
water in a statistically-significant
sample of solar system comets - 
a key constraint to the origin of
water on Earth

In 100 hours: PRIMA can map
magnetic fields in the diffuse gas
in many local galaxies, revealing
their role in how star-forming
clouds are born

In 5000 hours: PRIMA can
survey the entire sky to a
sensitivity 100x deeper
than IRAS and Akari that
would engender a legacy
of discovery

PRIMA
Gain

FIRESS 
(R=100)

PRIMAger Hyperspectral
Imager (R=10)

PRIMAger
Polarimetric
Imager (R=4)

SOFIA
FIFI-LS

JWST 
MIRI

Spitzer
IRS

Herschel PACS
Herschel SPIRE

ALMA

Wavelength (μm)

Tim
e t

o S
ur

ve
y 1

00
 sq

. a
rcm

in
to 

5σ
=3

.0x
10

-1
9 W

 m
-2

 (h
ou

rs)

10 100

108

106

104

102

1010

100
30 300

Spatial-Spectral
Survey Time

Predicted
  Performance
active facilities
past facilities

PRIMA's 3-5 orders of magnitude gain in spectral mapping speed
unlocks science discovery space between JWST and ALMA. With
75% of observing time dedicated to GO science, PRIMA can obtain
spectra of hundreds more protoplanetary disks, young stars, and
distant galaxies than Herschel. See the PRIMA GO Science Book
(https://arxiv.org/abs/2310.20572) for cases already identified by
the community.

GENERAL OBSERVER SCIENCE

ALL PI-SCIENCE DATASETS WILL BE RAPIDLY AVAILABLE TO THE COMMUNITY

PRIMA Objective: Compare the dust properties and metal
content of dusty galaxies from cosmic noon to the present
day and quantify the diversity of dust environments in the
local universe.

BUILDUP OF DUST AND METALS

Decadal Goal: Measure the buildup of heavy elements
and interstellar dust from early galaxies to today.

ORIGINS OF PLANETARY
ATMOSPHERES

PRIMA Objective: Determine abundances in protoplanetary 
disks for comparison with exoplanet atmospheres and
reveal whether water is essential to planet assembly.

Decadal Goal: Trace the astrochemical signatures
of planet formation. 
Decadal Goal: Trace the astrochemical signatures
of planet formation. 

PRIMA Objective: Provide a simultaneous measurement of black hole
and galaxy growth from the peak of their development at z=2 (cosmic
noon) up to the present day, and determine if winds in luminous
galaxies quench star formation. 

EVOLUTION OF GALACTIC ECOSYSTEMSDecadal Goal: Probe the co-evolution of galaxies and
their supermassive black holes across cosmic time.

z=2 Today

UNVEILING OUR COSMIC ORIGINS IN THE FAR INFRARED

PRobe far-Infrared Mission for Astrophysics
PRIMA provides broad continuous spectral coverage from 24 to 261µm, a critical 
region of the spectrum that reveals the origins of planetary atmospheres, evolu-
tion of galactic ecosystems, and the buildup of dust and metals over cosmic time.



PRIMA PI Science Programs:  Exercises the observatory, and provides legacy datasets
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Planetary Atmospheres

Galactic Ecosystems Full-band medium res 
spectroscopy for outflows

Polarimetry at 90-235 μmDust and Metals 

High-res spectroscopy across the full 24-235 μm band.  R = 4,400 at 112 μm

Hyperspectral blind imaging surveys, 
follow-up full band spectroscopy for 
fine-structure lines, PAHs at z=1 to 2.3

106.18, Unwin et al.

306.07, Mills et al.

457.02, Staguhn et al.



PRIMAger Instrument (Leads Denis Burgarella, Laure Ciesla, Marc Sauvage) iposter 457.13, Meixner et al.
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PRIMAger On sky
Simulated PRIMAger 
hyperspectral dataset, 1 deg. 



FIRESS Instrument, iposter 457.11, Bradford et al
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24-235 μm 

 4 grating 
modules with  
R>85.  

High-res 
mode gives R 
of thousands 
across full 
band.



KID Detectors: a JPL / GSFC / SRON Collaboration for PRIMA
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• Sensitivity exceeds performance requirements over full wavelength range.

• Demonstrated detector/lenslet hybridized arrays with full FIRESS format 
(84x12, 900-µm pixel pitch).  PRIMAger prototypes in place from SRON.

• Key remaining challenge is yield with lenses bonded and full-band readout.

October 30, 2023

JPL FIRESS arrays
12 x 84 pixel tiles, 2 
per focal plane: >90% 
resonator yield

SRON PRIMAger 
polarimetric array 
prototype: 96% 
resonator yield



PRIMA GO Opportunities:  75% of time is for GO programs, iposter 360.03, Moullet et al.
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• GO book a set of example fiducial cases – 76 cases in total.  
Thanks very much to those of you that contributed. 

• Demand for a far-infrared observatory is high, ~21,000 hrs 
with PRIMAger 35%, FIRESS 32%, both together 33%

• Time domain cases were prominent:  young 
stellar object accretion, transient follow-up, high energy 
compact object mergers.  PRIMA will provide a substantial 
time line and agile observatory to expand this important 
window on the universe.



Thank you!   Visit our website!
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prima.ipac.caltech.edu

http://www.prima.ipac.caltech.edu/

