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Dust plays a crucial role in shaping galaxy spectral energy distributions (SEDs) making it
difficult to interpret the fundamental properties of galaxies and limiting our understanding of

their evolution.

B. Dust grains absorb and scatter lightintherest  C.The absorbed energy is re-reradiated in
UV-optical following an attenuation curve the infrared, and helps trace star formation
that is obscured in the UV-optical
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lyer et al. (2025).
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various definitions of attenuation:
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™ The main factors that influence the

shape of attenuation curve are:

» geometrical distribution of dust
inside the region;

« composition and grain size
distribution of dust in the ISM;

* V-band attenuation A, ;

+ metallicity Z;
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Salim and Narayanan (2020).
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Characterize the dust attenuation law at 2<z<7 using JWST data, following
the empirical method proposed by Calzetti (1994, Battisti+16).
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Creation of bins of Balmer Decrement, ng :

Average SEDs construction in each bin of Tfs X

Ratios of spectra in bins of Th (choosing a reference spectrum);
Normalization by the difference of median values of Th for each bin.
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Total attenuation curve
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ASTRODEEP Catalog (Merlin et al. (2024)):
. NIRCam-HST multiband photometry in the GOODS fields;

i 16 filters from 0-4 Mm to 4.4 Mm; HST ACS + WFC3 Transmission Curves ,

fon i
JADES Data Release 3 (D’Eugenio et al. (2024)):
. NIRSpec/MSA spectroscopy in the GOODS fields; ERIER S

«  Low-dispersion prism (R=30-300). oz

0.1

- spectral range 0.6-5.3 um; b — o
. Medium resolution gratings (R=500-1500); | [/\ e
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1. Selection targets with Ha and HB emission lines;

2. Match with photometric catalog;
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« Redshift cut, z>1.84 (to probe FUV rest-frame); R
S
- AGN removal; >
« Shutter bump feature cut; /’ §°-2'
» spectra dominated by evolved stellar g o1
populations (red UV slope); N o
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« SNR>2 at lambda<0.4um (restframe) cut. \ A L]
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Stellar masses from BAGPIPES Star Formation Rates from Ha fluxes

(Carnall+18)
g:{> Chabrier IMF
(2003)

parameters prior | range 1o
dust Ay [mag] uniform | 0, 6 SFR(Ha) =|4.65 - 107" L(Ha)corr
nebular emission logU uniform | -4, -1
age [Gyr] uniform | 0.001, 15
7 [Gyr uniform | 0.01, 10 L(Ha)eor = L(Ha . 1004 AHa
delayed-r model metallgcity] [Z¢)] uniform | 0, 2.5 (Ha)e (Hovs
mass-formed [log,,(M./Mg)] | uniform | 6, 12.5

Apo =|k(Ha)|- E(B =V )gas

ﬁ‘ 6 } 1 { > Cardelli (1989)
‘E } i . / Galactic Extinction
T4 ¢ B Curve

' E(B —V)gas = 1.086 -

: . BV ROHB) - RfTa)
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 FUV and NUV restframe fluxes 5¢ :
estimates with a linear interpolation 4| | Best Fit Loefficients: — Linear Fit
. - |m=2.091+%0.227
between fluxes in the nearest 5L |a= - 1.965 +0.069 —
photometric bands; I I
2F ! °
. I ° 5N
1 | &
0fF : 4
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we limit our analysis to log(M*/Msun)>9 and L2 pecur Stuni
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we populate 5 Balmer Decrement bins

Balmer Decrement distribution at log(M*/Msun)>9

Stellar mass distribution

30
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1. Shift of the spectra to rest-frame for each target;
2. Removal of emission lines;
3. Selection of the wavelength range common to all targets;
4, Regridding to bring all the spectra to the same resolution;
5. Normalization by the flux value at 55004;
6. Stacking of the spectra.
Three different spectral regions: Sinal
o o ingle Smoothing with a
« 1600 A<1<2100 A — 50% sample continuous - median filter
« 2100 A< 21<6800 A — full sample average SED

« 6800 A <21<11400 A — 50% sample —
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UV-pB slope becomes redder as 74 increases.




SELECTIVE ATTENUATION CURVE

Qn,r(A)

Qn, r(A) — QerrlA)
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A (A)

2000 4000
consistent with:

- high sSFR by Reddy+15 at z=2
- Battisti+2022 at z=1.3

The definition of Q implies that the
Balmer optical depth is related to
the difference in optical depths of
the continuum at the wavelengths
of H(alpha) and H(beta)
(Reddy+15)

polynomial interpolation S
= S

comparison with local and

high-z attenuation

measurements
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----- Reddy (2015)[z ~ 2, high sSFR |

no 2175A bump
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SELECTIVE ATTENUATION CURVE = stellar continuum

E(B-V)=AB)-A(V) & k(A) =

A

p—Ay

) k(B) —k(V)=1

m) /= Q(B)iQ(V) — 3.685 + 0.586

This Work, f=3.685 + 0.586 101
Calzetti (2000), f=2.659
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when accounting for the

nebular-to-continuum correction factor (f),
most curves gets consistent

Battisti (2016), f=2.396 8
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. Several assumption on Rv
AA/AV — k)\/RV k()‘) _ fQ(A) T RV - (not constrained, yet, by observations)
k(A = 00) = 0 [ Ry = .00+ 0.66 | ¢y extrapolated

44 — Rv=2.0 ---- LMC Gordon (2003)
—— Rv=3.0 —— SMC Gordon (2003)
e 2":‘5"8 —— MW  Gordon (2003)
e RyE. , ’
3 - Calzetti (2000), Rv = 4.05 === Thiz Wark Rv=4.00
—= This Work, Rv = 4.0 —=- Reddy (2015) [Rv=2.51
> Calzetti (2000 )
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absolute attenuation at 2<z<7
consistent with C0O0
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1/ AMum-1) higher normalization than Reddy+15 @z~2
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The average selective attenuation curve for massive galaxies, Q(A), at 1. 8<z<7 |s JEGLI STUDI
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flatter (greyer) than the local relation by Calzetti+00 and Battisti+16. Larger dust
grains?

* No 2175 A bump is detected.

» At higher z, itis consistent in the UV with the results of Reddy et al. (2015) at z~2 and
Battisti et al. (2022) at z~1.3, whose samples span stellar masses and sSFR ranges
similar to ours. In contrast, it differs from studies based on samples with lower sSFRs
= hints for a potential strong dependence on sSFR.

* the normalized attenuation is instead consistent and flat as the Calzetti one.

» Scenario in which young stars, affected by both birth-cloud and ISM dust, contribute
more strongly, producing an optically thicker medium.

« The attenuation curves Q(A) derived in different redshift bins are consistent with each
other, suggesting no clear redshift evolution.

« Metallicity dependences have not been evaluated. -



Future perspectives:

—
1) direct constraints on Rv

2) direct identification of the UV bump

PRMA 9

Mid-to-far Infrared detection of sources used to measure attenuation law
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