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Dust mass budget
in galaxies
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Dust mass budget
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Dust mass budget
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Dust mass budget

o galz.uues:. . The study of the dust properties
evolution with time and their evolution can be done

statistically by deriving the
dust mass function

¥

This give us informations on how many
galaxies populate the Universe with a
certain dust mass at a given redshift

Studying how the dust mass
budget of galaxies evolves with
cosmic times is crucial to reach a
deeper understanding on the
formation and evolution of galaxies
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D“St maSS b“dgEt :2j 1.6<z52.4
in galaxies: the DMF
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Dust mass budget in galaxies:
the DMF with Herschel

B, <Z<0.23 0.25<z<0.4 0.4<z<0.8

Herschel was able to
derive the DMF for a
large sample of
galaxies (~7000) but
it is limited in
resolution and
sensitivity
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Dust mass budget in galaxies:
the DMF with ALMA
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ALMA can measure

dust masses at much

higher redshifts, but

it is limited to small

samples (e.g., < 200
galaxies in the

A3COSMOS)
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Dust mass budget iz .
in galaxies: the DMF
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Deep surveys on large sky areas

are required to reduce the
uncertainties and detect the
faintest galaxies
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Spatial-Spectral
Survey Time

Deep surveys on large sky
areas are required to reduce
the uncertainties and detect
the faintest galaxies
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The PRobe far-Infrared Mission 4 Wavelengts (um)
for Astrophysics (PRIMA) will
allow us to perform deep IR

surveys for large sky areas

Time to Survey 100 sq. arcmin
to 50=3.0x10-19 W m-2 (hours)

A. Pope
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Deep surveys on large sky
areas are required to reduce
the uncertainties and detect
the faintest galaxies

PRIMA will allow us to
perform deep IR surveys for
large sky areas

e 1000hr survey on 1 deg?

e Sensitivity of 0.2 mJy at 60 um (we consider

the PHI2 filter as our “detection” filter to
overcome confusion)

e SPRITZ simulation (Bisigello+ 2021) to predict
the DMF with PRIMA
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DMF with PRIMA:
the SPRITZ simulation The IR sky with SPRITZ
(Bisigello+ 2021)

* Phenomenological models based on the
Herschel IR-LF (Gruppioni+ 2013)

e Catalogs of simulated SED with PRIMA
photometry (considering >30 templates

* >44000 galaxies above detection limit
in 1000hr survey on 1 deg?
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DMF with PRIMA:
dust mass estimation

e R-J part of the SED

 Optically thin regime
assumption

Magnelli 2020
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DMF with PRIMA: ;
2
dust mass estimation My, — L | ( Z )
' obq(TObS) © Ry, Vrest

Magnelli 2014
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The flux must be in the R-J to be measured the
cold component (which represent the bulk) of
the dust mass in a galaxy
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DMF with PRIMA: ;
2
dust mass estimation My, — L | ( Z )
' obs(TObS) © Ry, Vrest

Magnelli 2014
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DMF with PRIMA:

® o —31 . . 2 ﬁ
dust mass estimation My = 293 X 1077 - Suy, - D ( Vo )
(1 - Z)4 ) Bz/obs(Tobs) * Ry, Vrest

We use PRIMA observed fluxes at
235 um up to z~1.5-2 and the

extrapolated SED at higher redshift
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DMF with PRIMA:
dust mass estimation

Traina subm. - JATIS special issue

At low redshift (z < 1.5)
PRIMA alone will be able to

measure dust masses down

%

1015— 4
to ~10° Mo NN \
: ) SIrrre N
At higher redshifts, the & 1wl Symoray R i ! N
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DMF with PRIMA:

d LUSE Mdss f U nCtiO n Traina subm. - JATIS special issue
* PRIMA will cover a wider T p—r T
dust mass range wrt to =
2 -
previous DMF estimates, = |
. 3 [ = Parente+ 2023 (fiducial)
sampling the faint-end o e

9

Traina+ 2024 (ALMA)

down to ~ 1097 Mo

* Thanks to the much larger
statistic, PRIMA will be

able to determine the DMF
with unprecedented
accuracy

Alberto Traina (INAF-OAS Bologna) PRIMA Marseille Conference, 1 April 2025



S S Y - e T v e — e a —n = = g PP P S R RN B 2 By g PP Y N e N R NN PR

DMF with PRIMA: TR
dust mass function

» PRIMA will cover a wider T
dust mass range wrt to f
previous DMF estimates, =
sampling the faint-end i T d _
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Pozzi+ 2020 (Herschel)

* Thanks to the much larger :
statistic, PRIMA will be _
able to determine the DMF _

with unprecedented
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https://arxiv.org/pdf/2503.23126

DMF with PRIMA:
uncertainties on the DMF

* We predict the

e e @60 uncertainties on the DMF
' PRIMA 1000h — 1deg? -
250 | A S0 = 0.2m7y to be reduced by a factor
E {25 100 - 200 at low masses
e = - J= ;
= =+ At higher masses and
< =~ 150 1.5 & : A A
s P < redshifts, PRIMA is still
—| - .
= 10of ogoing to overcome the
LS : 1.0 , .
501 previous DMFE estimates,
| 0.5 though with a lower
O L

Increment
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DMF with PRIMA:
synergies with single-dish
(sub-)mm telescopes

e Atz >2, (sub-)mm
observations are needed to
probe the R-J

e Current and future
facilities (e.g., SCUBA-2,
LMT, AtLAST) will be able
to observe 1 deg? with
comparable exposure times
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Exposure time ratios
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single dish / PRIMA
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Conclusions

1000h — 1deg? — S eopm = 0.2mJy

* Thanks to its sensitivity and capability of covering large sky area (e.g. ~ 1
deg?) in relatively short times (~ 1000 hr), PRIMA will allow us to detect ~ |
44000 galaxies with a broad range of physical properties e =

104 _ Synergy ~‘\II\~N|H\| ~ 768 ] —Synergy ~‘\7H\~x\(h<\l ~ 0 ]
E with ALMA Nernea ~ 1007 ' Nernia > 6326
sl

Number of galaxies
[ — — —

Number of galaxies

* Using the simulated galaxies from the SPRITZ spectrophotometric o BN |
realizations, we were able to predict the dust masses of the PRIMA-
detected galaxies, finding that they will cover a wide masses range

5 <
* We derived the predicted PRIMA-DMF at different redshifts, showing that §§ o __
PRIMA will be able to extends the measurements down to the faint-end *fi%m
AT AtLAST 3mm  —-- LMT lmm
* The synergy with (sub-)millimeter facilities like ALMA, AtLAST, LMT or 10_ MLAST o if;fsﬁ;‘lé’off O
CCAT will be of key importance to properly study the dust properties of RCCREUE 20 20 085 A0

high-z galaxies
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