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IS NEGLIGIBLE BY MASS, BUT...

Dust in galaxies
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CIB CONSTITUTES HALF OF THE EXTRAGALACTIC BACKGROUND
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OBSERVED OUT TO VERY HIGH REDSHIFTS
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KEY ROLES IN ISM PHYSICS AND CHEMISTRY

4 Star formation

4 Molecule formation (e.g., Ho)

4+ ISM cooling and heating
S 4+ Gas dynamics
. /7

Image credit: NASA, ESA, and S. Beckwith (STScl) and the HUDF Team
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CHANGES THE VIEW OF GALAXIES FROM UV TO SUB-MM
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HOW TO OBSERVE DUST? - ATTENUATION
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HOW TO OBSERVE DUST? - EMISSION

C:NASA/JPL-Caltech/T.
Pyle ( SSC)
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FROM LOCAL TO HIGH-Z
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HST  Spitzer IRAC/MIPS

FROM LOCAL TO HIGH-Z

FACILITIES: HUBBLE AND SPITZER
PRECURSORS OF JWST
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HST  Spitzer IRAC/MIPS
JWST NIRCam  JwST MIRI

FROM LOCAL TO HIGH-Z
FACILITIES: JWST
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HST  Spitzer IRAC/MIPS

JWST NIRCam  JwST MIRI Herscne:

FROM LOCAL TO HIGH-Z
FACILITIES: HERSCHEL AND ALMA
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HST  Spitzer IRAC/MIPS

JWST NIRCam  JjwST MIRI Herscnel
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Cosmic Noon

New redshift frontier for infrared
studies and dust physics
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Goals of the meeting:

. a reflection on the infrared science,
- but also on the infrared facilities that we have used in the past decades,

- and even more importantly that we will use in the next decade, including of course PRIMA.
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Herschel

7er and

Era of Spi

Revealing the highly-obscured Universe

« Obscured star formation and IR emission

Schreiber+14
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What were we missing’?

IR SED of typical
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What were we missing”

IR SED of typical

10% GOODS-Herschel PACS ~ 2=1.8 galaxies
: 30 sensitivity (L(IR)=10%0~12 Lg)
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A nNew era in cosmic noon studies:
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Dust FIR oED

Shape of IR S.
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Dust FIR

Shape of IR S.
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Dust masses

Herschel
santini+2014
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Dust masses

Herschel

Santini+2014
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Bryon cycle and star formation

Benchmark Cosmic Noon ALMA large programs in Cycle 11

ALMA Chemical Evolution (ACE) Cosmic Noon Disks with Observed Rotation (CONDOR)

Pls: Shivaei, Popping Pls: Rizzo, Kaasinen, Aravena
co-Is present in this meeting: Boogaard, Pope

CO and dust continuum of 25 galaxies at z~2 with resolving the CO emission of 10 massive main-sequence
metallicity measurements down to 35% solar disk galaxies at Cosmic Noon

------ z=2-3 DLAs: Popping & Péroux # z=2-3: Saintonge+2013 (lenses)
Fit equation 5 z=2-2.5: This work
z=0: Galliano+2021 z=2-2.5: Stack low metallicity

z=2-2.5: Stack high metallicity

-1
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PAMS

Physics of PAH molecules

Spitzer IRS spectra of lensed galaxies

Rigby+2008
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PAMS

Physics of PAH molecules

Spitzer IRS spectra of lensed galaxies

Rigby+2008
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PAHS
Zz ~ 0 view: Z ~ 1-2 with JWST:
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Census of opscured [uminosity at cosmic noon

Pre-JWST view: with JWST/MIRI:
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PAHs and cold gas

Pre-JWST view:

Cortzen+2019 Leroy+2023, Chown+24
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PA

s and cold gas

Pre-JWST/ALMA view:
Cortzen+2019
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What are we missing?
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PRIMA: PAHS

Redshift
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Donnelly+24 (PRIMA GO SB Vol 1), also: Burgarella+, Blain+

Irene Shivaei | Centro de Astrobiologia (CAB, Madrid) | ERC StG DistantDust PRIMA conference, Marseille, 1 April 2025



PRIMA: FIR emission
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Figure 1: SED analysis of two example galaxies at cosmic noon showing expected PRIMA fluxes from Band1A to
Band2D.

Kilerci+24 (PRIMA GO SB Vol 1)
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CRIMA.
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Figure 2: The redshift range that is ideal for PRIMA to follow up ALMA- and JWST-selected samples
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Left: Inami+24, Right: Wardlow+ (PRIMA GO SB Vol 1), also Lebouteiller+, Nagao+

Plot from Spinoglio et al. (2019) showing that different lines trace different regions of a galaxy.
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PRIMA: Your sciencel

PRMA

- Galaxy Evolution Working Group

. galaxies over the peak epoch of galaxy growt
Metals, ISM, Stellar populations, Star formatio

. Leads: Irene Shivael, Jed McKinney

« Col contacts: Alex Pope, JD Smith

h

N and out to the epoch of reionization: Dust,

« We are collecting topics for GO Book Volume 2 to form small focused collaborations

- time is tight! Join us!
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oumimary

- Cosmic Noon is the new redshift frontier for panchromatic UV-FIR studies of galaxies
and dust physics

- PRIMA is the missing gap to fully sample the UV-FIR SED at Cosmic Noon
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