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Talk outline

1) Why we care about dust temperature in galaxies

2) “Things’ that we know about dust temperature in
galaxies

3) The role of PRIMA
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Why we care about dust temperature in galaxies
1. T dust 2 intensity and shape of the stellar incident radiation field

Two phase dust model
(Charlot & Fall 2000)

Small and

= Large grains
grains (U= 1.000)
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Why we care about dust temperature in galaxies
2. T dust > intensity and shape of AGN radiation field

Integrated studies JWST+SPITZER+HERSCHEL
Barro+24 (see also Andonie+2024, Pozzi+12, Gruppioni+16)

NIRCam
—— Full SED JADES-191056

— Accretion disk
—— Hot-dust torus (T = 1250 K) 2
— Warm-dust torus (T = 167 K)/,/

magnitude [AB]
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Why we care about dust temperature in galaxies
2. T dust > intensity and shape of AGN radiation field

Integrated studies JWST+SPITZER+HERSCHEL  Resolved studies of NGC1068

ALMA, Garcia-Burillo+16
Barro+24 (see also Andonie+2024, Pozzi+12, Gruppioni+16) arcia-burillo

NIRCam
—— Full SED JADES-191056

— Accretion disk
orus (T = 1250 K)
orus (T = 167 K)/,/

magnitude [AB]
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Things ‘we know’ about T 4, in galaxies

Evolution with z
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Redshift Villanueva+24
(see also Magnelli+13; Schreiber+18;
Sommovigo+22)
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Things we know about T 4, in galaxies

>

Young star Hot dust

LOWER REDSHIFT

At high-z (z > 5-6) dust warm
“ » 4 (T> 60-100 K) in the GMC is

N . expected to dominate due to

Flux density

Wavelength
Low sSFR aveleng

HIGHER REDSHIFT Hot dust
L

more compact GMC clouds

Flux density

. Cold dust
High sSFR

Wavelength ' Liang+19 (see also Sommovigo, Ferrara+20)
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Things we know about T 4, in galaxies
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The key-role of PRIMA

See Traina, Pozzi et al.
SPRITZ model PRIMA special issue

Bisigello+21; Bisigello+24

v' Simulated Reference survey with PRIMAger:
1 deg?, total integration time 1000 hr
50 =0.09 - 0.23 m]y @ 24-230 um

- 44000 galaxies detected by PRIMA photometry z=0~6 (reference filter: @60um)
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Goals

Expected number of galaxies with a
measured T, assuming only 1 component

Examples of Ty, estimates assuming 2
components for brighter galaxies




Expected sources with measured T,

=0
+ At least 2 PRIMA points -

» Herschel flux limits in COSMOS [ HERSCHEL

!

N priva ~ 8 X N HrrscHEL

PRIMA up to SFR ~ 0.01 My /yr

108 Mstar [M@]
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Expected sources with measured T,
Zz=3

* Atleast 1 PRIMA point

+sub-mm /mm detection HTERSCHEL
e Herschel flux limits in COSMQOS ,,

!

N privia ~ 9 X N grrscHEL

PRIMA up to SFR ~ 30 M, /yr

108 Mstar [MQ]
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Simulated z ~ 0 galaxy
Pre-PRIMA

PRIMA
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O Measured flux (Herschel+Spitzer)
Warm dust component SED
Cold dust component SED
Total SED

- W Total SED
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Simulated z ~ 0 galaxy

Pre-PRIMA
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Simulated z~3 galaxy
PRIMA + synergy sub-mm facilities (i.e. ALMA)

| O Measured flux (PRIMA) 7~3
O Measured flux (ALMA B10, B9, B8, B7, B6)

Warm dust component SED

Cold dust component SED
Total SED Synergy

with ALMA
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—— Best-fit (This work) — -+ Sommovigo et al. (2022) ® JINGLE SF gals z~0 (mean) (/X SMGs, SFgals z=4-8 IS the dust
—— Schreiber et al. (2018) PGQSOsz~0 » HERUS ULIRGs z~ 0 (mean) 'jk HYPERION QSOs (This work)

Viero et al. (2022) mesm SPTSFgals z=2-7 [0 WISSHQSOsz=2-5 ¥ z>6Qs0s (This work) temperature in AGN
the same as in star-

Galaxies \ forming galaxies?

2 dust components
key to give an answer

| L l V. SAWAS 1
4

Redshift Tripodi+24




Conclusions

1) PRIMAger reference cosmological survey : 1deg? 1000 h

2) Simulated galaxies/ AGN with SPRITZ model

=2 T 4ust for 1 dust component for 1 dex fainter sources (in SFR) in

comparison to pre-PRIMA missions from z~0 up to z~5

= Ty, for 2 dust components for the brighter galaxies
(z > 1.5 key synergy with sub-mm/mm facilities)
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