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1. Introduction

Dusty galaxies have been detected by observations in the 
MIR and FIR as well as at sub-millimeter wavelengths.

Their infrared luminosity mainly originates from intense 
dust-enshrouded bursts of star formation.

They can also host powerful active nuclei triggered by 
nuclear accretion onto their central black holes. 



1. Introduction

One of the best fields studied so far with JWST is the one 
containing the galaxy cluster Abell 2744 (A2744) at z = 0.3 
(R.A. = 00:14:20.952, decl. =-30:23:53.88). 

• NIRCam observations in 8 bands (F090W, F115W, 
F150W, F200W, F277W, F356W, F410M, F444W) from 
0.8 to 4.5 µm over 46.5 square arcmin

• including JWST/NIRISS slitless spectroscopy, 
JWST/NIRCAM slitless spectroscopy (GO-3516), 
JWST/NIRSpec multi-object spectroscopy, HST gris, and 
ground-based spectroscopy



1. Introduction

Vulcani et al. (2023) have characterized the NIR and MIR colors of cluster 
member galaxies in A2744 and galaxies in the coeval field (0.15<z<0.55). 

a galaxy population with a surprisingly red F200W-F444W color – called 
red outliers – that does not clearly stand out in any other integrated 
galaxy property. 

• emission from the 3.3 µm PAH feature due to dust enshrouded star 
formation

• hot dust emission from an obscured AGN; emission lines from 
ionized gas ...

The PAH3.3 feature is weak compared to the well studied PAH features 
observed at longer wavelengths. 

prominent in IR luminous starburst galaxies and obscured AGN 
associated with star formation activities



2. Observations

The sample of cluster and field galaxies (Vulcani et al. 2023)
The cluster sample includes 167 galaxies, field sample 19.

GLASS JWST program ERS-1324 
UNCOVER program GO-2561
Directors Discretionary Time Program 2756
VLT/MUSE spectroscopy
The JWST NIRSpec Program GO-3073

their sample includes 28 galaxies, 20 of which are red 
outliers and 8 are galaxies with normal color



3. Photometric properties
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4.1 Spectral feature
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4.2 Emission line measurements
22 out 28 galaxies have a previously measured spectroscopic redshift 
from the literature. 

We give priority to the Hα line, followed by the Paα line. For galaxies 
with no emission lines, we adopt the previously determined redshift.

The ratio of the 3.4 to 3.3 µm fluxes ranges from 0 to 0.25 indicating 
that the 3.4 µm aliphatic feature is relatively weak in our sample

the ratio of the 3.45 to 3.3 µm fluxes ranges from 0.15 to 0.5, 
suggesting that the 3.45 µm might give a larger contribution to the 
total flux. The origin of this feature is still under debate



4.2 Emission line measurements
Figure 7 correlates the rest frame equivalent width (EW) of the 
PAH3.3 with the galaxy F200W-F444W color. A correlation .is seen, 
with redder galaxies having the tendency of also having higher EW 
values.



4.2 Emission line measurements

We further compare the PAH3.3 EW with the Hα EW (for the .galaxies 
for which this measurement is available) and with the galaxy stellar 
mass in Fig.8.



4.3 SFR from PAH
we measure SFRs from both the Hα and PAH3.3 fluxes and compare 
their values in Fig.9. 

The left panel of Fig.9 shows the comparison between the observed 
Hα and Paα

The right panel of Figure 9 shows a tight correlation between the 
SFRs obtained from Hα and those obtained from the PAH3.3. 



Overall, we have identified three populations of red outliers: 
i) 14 emission line galaxies with also a clear PAH3.3 .in emission, 

which are mostly located below the optical red sequence;
ii) three galaxies with PAH3.3 in emission, but rather .weak emission 

lines (S/N of the Hα line between 5 and 10), mostly located above 
the optical red sequence; 

iii) three passive galaxies. 

All the non red outliers, regardless of their position on the rest frame 
(B-V)-stellar mass plane, are passive with no PAH3.3 in emission.

5. Discussion

5.1 Explaining the red excess
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5.2 The discrepancy between Hα and 
PAH3.3 based SFRs



6. Summary
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