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The role of dust in galaxies
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The role of dust in galaxies
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Dust is responsible for { « Scattering of optical+UV photons

 Re-emission of IR photons
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The role of dust in galaxies

Adapted from Conrovy+13
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The UV 2175A attenuation bump and PAH emission

JADES ID: 208134: 7z = 1.85
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The UV 2175A attenuation bump and PAH emission

Salim & Narayanan+20
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The UV 2175A attenuation bump and PAH emission

Salim & Narayanan+20
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The UV 2175A attenuation bump and PAH emission

JADES ID: 208134: 7z = 1.85
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The UV 2175A attenuation bump and PAH emission
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The UV 2175A attenuation bump and PAH emission

Absorb UV photons

JADES ID: 208134: 7z = 1.85
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Objectives

« Characterize the relationship between the UV 21 751& bump and PAH
emission at cosmic noon

* |nvestigate how gas-phase metallicity (based on strong emission line
measurements) affects both of these properties

 Examine how these properties relate to other galaxy parameters

JADES ID: 208134; z = 1.85
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MUSE Hubble Ultra Deep Field
(HUDF) Survey (Bacon+17,
Inami+17)

120 galaxies
1.5 <z<27
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[ JADES ID: 208134; z = 1.85

MUSE Hubble Ultra Deep Field
(HUDF) Survey (Bacon+17,
Inami+17)

120 galaxies l = Pb .nr"\\ /

,.l"/

1.5<z<2.7

« JWST/MIRI data
covering PAHs

« 120 galaxies —
49 galaxies
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MUSE Hubble Ultra Deep Field
(HUDF) Survey (Bacon+17,
Inami+17)

120 galaxies
1.5 <z<27
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JADES ID: 208134; z = 1.85

Keck/MOSFIRE + JWST/NIRSpec
emission line fluxes

49 galaxies — 19 galaxies

JWST/MIRI data
covering PAHs

120 galaxies —
49 galaxies
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JADES ID: 208134; z = 1.85

MUSE Hubble Ultra Deep Field
(HUDF) Survey (Bacon+17,
Inami+17)

120 galaxies l

1.5<z<27 | = o

Two samples:

* Final sample with UV bump + . JWST/MIRI data

PARS = Keck/MOSFIRE + JWST/NIRSpec covering PARS
emission line fluxes » 120 galaxies —
¢ Subsample with metalllc:lty 49 galaxies — 19 galaxies 49 galaxies

measurements — 19 galaxies

Leonor Arriscado - larriscado@cab.inta-csic.es 15



mailto:larriscado@cab.inta-csic.es

Data and methods

UV bump: VLT/ MUSE data (Bacon+17,
Inami+17)
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JADES ID: 208134; z = 1.85
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Data and methods

UV bump: VLT/ MUSE data (Bacon+17,
Inami+17) o+

Gas-phase metallicities: Keck/MOSFIRE
observations (observing programs
2022B+2024B, Pls: D. Calzetti and I. Shivaei)
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Data and methods

UV bump: VLT/ MUSE data (Bacon+17,
Inami+17) ,

Gas-phase metallicities: Keck/MOSFIRE
observations (observing programs
2022B+2024B, Pls: D. Calzetti and I. Shivael)
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+ data reduction with Pypelt (Prochaska+20)
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Data and methods

UV bump: VLT/ MUSE data (Bacon+17,
Inami+17) ,

JADES ID: 208134; z = 1.85

Gas-phase metallicities: Keck/MOSFIRE
observations (observing programs
2022B+2024B, Pls: D. Calzetti and |. Shivaei)
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SMILES (Zhu+25)
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Data and methods

UV bump: VLT/ MUSE data (Bacon+17,
Inami+17)

 (Gas-phase metallicities: Keck/MOSFIRE

observations (observing programs
2022B+2024B, Pls: D. Calzetti and I. Shivael)

 PAH emission: JWST/MIRI (SMILES;
Alberts+24) + SED fitting (Prospector)

+ JWST/NIRCam (JADES; Eisenstein+23)
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Results: PAH emission and stellar mass/metallicity
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Results: PAH emission and stellar mass/metallicity
Metallicity 12 +log,, (O/H)[
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Results: PAH emission and stellar mass/metallicity
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Results: PAH emission and stellar mass/metallicity
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Results: PAH emission and stellar mass/metallicity
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Results: PAH emission and stellar mass/metallicity
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Results PAH emission and stellar mass/metallicity
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This work; metallicity sample (19 sources) ECRRE
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Results PAH emission and stellar mass/metallicity
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This work; metallicity sample (19 sources) PHSEsCEaE:
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Results PAH emission and stellar mass/metallicity
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Results: PAH emission, UV bump, and stellar mass
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Results: PAH emission, UV bump, and stellar mass

This work; final sample (49 sources) pp
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Results: PAH emission, UV bump, and stellar mass

This work; final sample (49 sources) pp
--——

¢ P-value=1.9e-04

=
o

O
U

b [mggl

10.2 < log(M /M)

o
un
O
I

9.0 < log(M:/M,) < 9.6

|
-
o
!

0.11
Stacks of the full sample
*{).27 OV (;-17-27)

Individual 24um detections

o
w

|
[
un

!
F |

|
N
o

00 01 02 03 04 05 06

UV bump amplitude Ey ..., [mag]
4252 025 7 ~ 2 galaxies; Shivaei+22

-
)
o)
C
0
—
/p)
-
RS,
/p)
D
&
D
<
al

' |
1

) |
- ) |
r " 4
v |
v ]’ A
: o !
J
|
4 2 i
|
! — 1
? y -
)
5 L | .
|
- 4
| l | | |

O
—

gl

=
3
&
)
9
=
o
& 0.2
©
o
-
)
Ie!
>
D

L

O
o

1 2 3
PAH mass fraction gpayy [%]

- O -=NWahH

L
e
(@)
-
)
=
N
O
=
>
O
=
>

PAH abundance | _ocal galaxies; Battisti+24 z ~ 2 galaxies; Arriscado et al. in prep.

Leonor Arriscado - larriscado@cab.inta-csic.es 32



mailto:larriscado@cab.inta-csic.es

Results: PAH emission, UV bump, and stellar mass

This work; final sample (49 sources)
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Results: PAH emission, UV bump, and stellar mass

This work; final sample (49 sources)
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Results: PAH emission, UV bump, and metallicity

This work; metallicity sample
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Results: PAH emission, UV bump, and metallicity

This work; metallicity sample
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metallicity measurements from
strong emission line calibrations
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Results: PAH emission, UV bump, and metallicity

This work; metallicity sample (19 sources)

(835 <A, <855

= o =
W — o

o
N

O
 —

[
S
£
=
3
84
O
9
=
it
&
©
o)
&
=
e
>
D

O
o

1 l L 1 1

L l L L

3

4

PAH mass fraction gpa [%]

Leonor Arriscado - larriscado@cab.inta-csic.es

First time: correlation between
PAH emission, UV bump

attenuation and gas-phase
metallicity measurements from
strong emission line calibrations
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Results: PAH emission, UV bump, and metallicity

This work; metallicity sample (19 sources)
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This work; metallicity sample (19 sources)

Summary

[migl
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 We present for the first time a study
between PAH emission, UV bump
attenuation and gas-phase metallicity
measurements from strong emission line
calibrations at cosmic noon.

I
w

* The results support that PAHs are the main
carriers of the bump, but that there are
additional mechanisms at play that we still
don’t understand.
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« Both PAH emission and UV bump strength ‘ éll —
correlate with metallicity, supporting a . 5
scenario where low-metallicity regions PAH mass fraction gpay [7°]
nave a lower abundance of PAH 7 ~ 2 galaxies; Arriscado et al. in prep.

molecules, which results in low bump
strength (or no bump).
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Distribution of qpan
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Spearman pairwise correlation coefficients with gpyy  Spearman pairwise correlation coefficients with Ebump

|
o
N

c
©
€
| -
©
V
o

LN
)
C

K

—

4=
©
O
O
C
o

=

0
v
| -
-
o
O
v

2
=

=
©

o

I Final sample
| B Metallicity subsample

I
o
N

Ebump M « SFR

Leonor Arriscado - larriscado@cab.inta-csic.es

Pairwise correlation coefficient (Spearman)
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Final sample: 49 galaxies

42


mailto:larriscado@cab.inta-csic.es

o

- 0.65
8l (2.6E-03)
LL

Metallicity sample: 19 galaxies

* 0.80
> (4.5E-05)

E 0.50 0.63 0.55
T3 (3.1E-02) | (3.6E-03) | (1.5E-02)

N 0.54 0.59 0.59 0.47
(1.6E-02) | (8.1E-03) | (7.2E-03) | (4.0E-02)
- 0.2
~ 0.62 0.75 0.73 0.79 0.68
N (4.3E-03) | (1.9E-04) | (4.1E-04) | (4.8E-05) | (1.3E-03)
G _ 021 -0.04 0.09 -0.18 0.01
. (3.8E-01) (8.6E-01) (7.1E-01) (4.7E-01) (9.8E-01)
- 0.0
Z* 0.65 0.76 0.88 0.47
will (2-8E-03) | (1.4E-04) | (9.2E-07) | (4.2E-02)
a'd
w _ 013 0.41 0.20 0.38 0.22 0.27
Llﬂ (6.0E-01) |/ cl= .t (4.2E-01) (1.1E-01) (3.6E-01) (2.6E-01)
- —0.2
v - 031 0.08 0.41 0.06 0.07 0.12 -0.40 0.19 -0.21 1.00
(2.0E-01) (7.5E-01) | (s 2= %) (8.2E-01) (7.8E-01) (6.4E-01) | (c):i= (=] (4.5E-01) (3.8E-01) '
L 0.58 0.45 0.50 0.43 0.48 -0.12 0.62 -0.25 1.00
‘el (8.6E-03) | (5.1E-02) | (2.8E-02) | (6.6E-02) | (3.6E-02) (6.2E-01) JER:=Hek) (3.0E-01) '

Leonor Arriscado - larriscado@cab.inta-csic.es 43



mailto:larriscado@cab.inta-csic.es

